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Family 25. PHYTOLACC4CEAE 

by A. J.C. Grierson & D.G. Long 

Fleshy perennial herbs. Leaves alternate, pinnately veined, entire, exstipulate 
Flowers in leaf-opposed or terminal bracteate racemes, bisexual, actinomorphic 
Perianth of 4 - 5 segments, connate at base Stamens 8 - 12, inserted at base of 
perianth, filaments persistent. Ovary superior, subglobose, of 6-8 carpels con- 
nate only at base, ovule 1 per carpel, style filifom, terminal on each carpel. Fruit 
berry-like, subglobosq of 6- 8 fleshy 1-seeded carpels. 

Description as for Phytolaccaceae. 

1. P. acinosa Roxb. Dz: Kashakani. Fig. 17m,n. 
Stems erect, often purplish, 45 - 130cm. Leaves elliptic, 8 - 30 x 2.5 - 12cm, 

acute, base attenuate, entire, glabrous but with numerous minute linear cystoliths 
on lower surface visible when dry; petioles 1 - 4cm. Racemes dense, 8 - U)cm, 
pinkish; pedicels 6- IOmm, bracts and bracteoles linear. Perianth segments ellip 
tic c 5 x 3mm. obtuse, green at first becoming purplish. Fruit depressed-globose, 
8 - lOmm across; carpels c 4mm, dark purple 

Bhutan: S-Chukka district, C-Thirnphu, Punakha, Tongsa, Bumthang and 
Tahigang districts; Sikkim. Clearings and roadsides in Warm broad-leaved forests, 
around cultivation and habitation, 900- 2~00m. ~ $ 1 -  September. 

Family 26. NYCTAGINACEAE 

by A.J.C. Grierson & D.G. Long 

Perennial herbs or climbing shrubs. Leaves opposite or alternate, simple entire, 
pinnately veined, exstipulate, with minute linear cystoliths visible when dry. Flowis 
in bracteate cymes; bracts small, free, or large and obscuring flowers, or connate 
into a calyx-like involucre or cup; actinomorphic, bisexual. Perianth tubular, of 
5 fused petal-like segments, base of tube constricted and persisting around wary. 
Stamens 1 - 10, filaments united at base into a collar surrounding ovary. Ovary 
superior (sometimes appearing inferior by constriction of perianth tube), lcelled, 
ovule 1, style simple. Fruit a 1-seeded achene surrounded by persistent base of 
perianth tube. 

1. Woody climbers; stems spiny; leaves alternate; flowers concealed by large showy 
bracts ......... ................... ........................ . . 3. Bougahiih 

7 + Unarmed herbs; leaves opposite; flowers not concealed by bracts ........... - 
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2. ~ m n  in corymbose cymes or panicles; bracts conspicuous, united into a calyx- 
like involucre; fruit ovoid, eglandular ................... .. ......... 1. Mirabilis 

+ flowers in small dense subumbellate cymes; bracts minute, free; fruit narrowly 
....................................... &ovoid, glandular-pubescent 2. Boerhavia 

1, MIRABLLIS L. 

Erect herbs Leaves opposite. Flowers in terminal corymbose cymes or panicles, 
bracts united into a 5-lobed persistent calyx-like involucre. Perianth funnel-shaped, 
trumpet-shaped or campanulate. Stamens 3 -6, unequal, exserted. Ovary with 
slender exserted style, stigma capitate. Fruit ovoid, eglandular. 

I .  Flowers in corymbose cymes; perianth large, 45 - 50mm long.. . 1. M. jalapa 
+ Flowers in panicles; perianth short, c 5.5mm long .......... .2. M. himalaica 

1. M. jalapa L. Eng: Four o'clock, Marvel of e m .  Fig. 17e,f. 
Robust herb, 60- 150cm. Leaves triangular-ovate, 4.5 - 10 x 3 - 5cm, acuminate, 

base truncate, glabrous or sparsely puberulous; petioles 1.5 - 3cm. Involucre cam- 
panulate, 1-1.3cm, divided to middle into 5 acute teeth. Perianth red or white, 
trumpet-shaped or narrowly funnel-shaped, tube 4.5 - 5cm, limb 5-lobed, 
2.5 - 3.5cm across. Stamens 5 - 6. Fruit 7 - 8 x 5mm. 

Bhutan: S-Phuntsholing district (Phuntsholing), C-Tashigang district 
fl&ugang). Cultivated in gardens and naturalised, 300- 900m. April -November. 

Native to tropical America; cultivated as an ornamental. 

2. M. h i m d a b  (Edgeworth) Heimerl; Oxybaphus hintalaicus Edgeworth 
Similar to M. jalapa but more pubescent; flowers in lax leafy panicles; involucre 

c 4mm. glandular-pubescent; perianth smaller, campanulate, c 5.5mm, pink; 
stamens 3 - 5; fruit compressed-ovoid, c 5.5 x 3mm. 

Bhutan: C-Thimphu district (Paro). 2500m. July - September. 

F tt, 17 \- & d a c e u  Ckcaopodiorroc and Phytul.crPcau Nprtaginaceae a -G 
&wrhubw c m t r v r r  a ponlon ot r b i  with learn and ~nflorpscences; h dissected flower; r; fruit. d, 
& 1 u e 4 f ~ 1  t k  s~~IOIWILI :  I~~~OTCSCTM,'~. c & f. .Wimbilr.r jalap: e leaf and flower; f, disscct~on of base 
d r b t r  g & h. & d l u  a l h :  g. p o n m  of hoot wt h l e a n  and mflorcx-en=; h, dissacted 
t l ~ ~ e r  (- I & J. A.t.vm pvstmlo' I ,  diswctcd nlale flower; J, dissected female flower. 
L & L. <'*nun urnbruvnwda. k. ponm of thoor with leaves and inflorcscenccs; I, flower. 
pkb- m & n. Phvfulmr~o wmow In, flower; n. frult. Scale: a, d x : / I ;  p, k x J/5; e w 
1 1 . 2,  m. n 1 2 . .  h ' . c  r 8; b r 12; 1 r 17. I, J x 20. Dnwn by J. Ctusholm. 





2. BOERHAVIA L. 

Rrcnnial herbs with stout woody rootstock. Leaves opposite. Flowers in small 
dense d a r y  subumbellate cymes; bracts minute Perianth campanulate, shallowly 
-1ok-i. Scamens 1 - 3, exserted. Ovary ellipsoid, style slender, exserted; stigma 
capitate. Fruit narrowly obovoid, glandular-pubescent. 

1. R cocci- Miller; R diffusa auct. non L., R repens L. var. dgfusa sensu F.B.I. 
non (L.) Hook. f. Fig. 17a-c. 

Stems 30-60cm, diffuse. Leaves ovate-elliptic to broadly ovate, 2.5-5 x 
2-4cm, obtuse or subacute, base rounded or cordate, margins shallowly sinuate, 
subglabrous; petioles 1 - 2.5cm. Cymes 3 - 5-flowered; peduncles slender 
1.8-3.5cm; bracts c Imm. Perianth purple, c 3mm. Fruit 3-3.5mm. 

Bhutan: S-Phuntsholing district (Phuntsholing), C-Tashigang &strict ( G a d  
Chu and Dangrne Chu); Sikkim. Roadsides and disturbed ground, 300- 105Om. 
April -August. 

3. BOUGAINVILLEA Jussieu 

Climbing shrubs with recurved supra-axillary spines. Leaves alternate Flowers 
in terminal, leafy, bracteate cymes or panicles. Bracts showy, in threes, each bear- 
ing and conceding a flower on its midrib. Ferianth tubular, angular, limb shortly 
5-lobed. Stamens 8 - 10, not exserted. Ovary linear, style filiform, stigma feathery. 
Fruit ellipsoid, anguldr, often not developing. 

1. Iavm pubescent; perianth tube pubescent .................... 1. B. spectab@ 
+ Leaves sparsely pubescent; perianth tube minutely puberulous ..2. B. glabra 

1. fl sp&ab& Willdenow. Fig. 17d. 
Large climber. Leaves ovate or broadly elliptic, 3 - 5 x 2 - 3 Scm, abruptly acute, 

base rounded or somewhat attenuate, crispate pubescent; petioles 0.5 - 1.5cm. 
Bracts papery. mate, 3 -4.5 x 2.5 - 3cm, obtuse or subacute, base cordate, red, 
purple or orange, sessile, bearing a single flower below middle. Perianth c 2cm, 
putsscent. Fruit 11 - 14mm. densely hairy. 

Bbulrrr: S-Phuntsholing district (Phuntsholing); Sikkim: Darjeeling. 
Cultitated in gardens, 20- 250m. February- May. 

Native of S . hc r i ca  culti~tC?d as an ornamental. 

Z a @aim Choisy 
k~ closdy W to El spectabillis but leaves sparsely pubescent, more attenuate 

2u k prianth tube minutely puberulous. 
B u m  S-Phntsholing district (Phuntsholing) and Gaylegphug district 

(Gaykgphug); SiUm Kurseong. Cultivated in gardens, 200-300m. 
Fcbruar) - May. 



Family 27. A I 2 D K ' W E  

by A.J.C. Cjrierson & DL. Long 

Annual herbs, sometimes stellately pubescent. Leaves wmpk, entlrr bawd or 
on stems, opposite or apparently whorled, exstipulatt Flowm in axiilar): clustcn 
or in much-branched cymes, actinomorphc hermaphrodite. Perian~h u p n m t s  
5, free, persistent. Stamens 3 -20, free or connate at b Ovar) rupmor. 
3 - 5-celled, placentation axile Styles 3 - 5. Capsule 10- marry-reeded enclosad 
by perianth and falling off with it. 

1. Prostrate, greyish stellate-pubescent herbs; flowen in axillary clu$tm 
1. Gbrrr 

......... + Erect, glabrous herbs; flowers in much-branched cymes .2. Mo-o 

Prostrate stellately pubescent annuals. Flowers fw in axillary clustm, shortly 
pedicellate. Stamens (3 - )5 - l0( - 20), free or, when numerous, fascicled. Stylcs 
small, 3 - 5-lobed. Seeds numerous, Mum with a long slender appendage almost 
encircling the seed. 

1. G. lotoides L.; Mollugo hirta Thunberg. Fig. 18g. 
Stems 15 - W m ,  greyish pubescent. Leaves obovate, I - 2.5 x 0.5 - Zcm, acute 

base cuneate, pubescent on both surfaces or the upper often glabrescent; petidcs 
5 - 1Omm. Flowers in fascicles of 3 - 5(- 8). Perianth segments watt, c 6nm, acute 
greenish, scarious-margined. Stamens whitish, c 4mm. Ovary mid c 5mm. 

Bhutan: S-Phuntsholing district (3rsa River). On dry shin* 2OOm. May. 

2. MOLLUGO L. 

Erect, slender, glabrous annuals. h v e s  basal or on stems. Flowcrs in terminal 
much-branched cymes, minutely bracteate Stamens 3 - 5. Ovary ovoid; styles 3, 
minute, filiform. Capsule membranous, 3celled; seeds without appendage 

........................ 1. Leaves all basal, oblanceolate, obtuse. .l. M. eudiaiulis 
+ Stems leafy throughout; leaves elliptic, acute .................... ..2. M. strklr 

1. M. nudicaulis Larnarck. Fig. 18h.i. 
Leaves all basal, oblanceolate, 2-4 x 0.7 - 1.5cm, obtuse, base attenuate, 

subsessile Flowering stems 10- 25cm, leafless, cymoseiy branched from middle 
krianth segments elliptic, c 3rnrn, pinkish. Capsule dipsoid. .t as long as pnanth 

Bhutan: C-Tashigang district (Dangme Chu). Dry slopes, 900m. August. 
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L M. strfcta L.; M. pentaphylla auct. p.p. non L. 
Stems 10- 20( - 30)cm, much branched. Leaves elliptic, 1.5 - 3.5 x 0.2 - lcm, 

acute, base cuneate, subsessile Perianth segments elliptic, c 2mm, whitish. Cap- 
sule subglobose. 

Bbutan: S-Gaylegphug district (Gaylegphug), C-Punakha district (Nahi), 
Mongar district (Lingmethang) and Whigang district (Shali and Gamri Chu 
vakys); Sikkim. Riverbanks and cultivated ground, 300- 1600111. May-July. 

Records of M. pntaphylla L. (a mostly S Indian plant with obovate leaves) from 
the E Himalaya refer to this species. 

Family 28. PORTULACACEAE 

by A.J.C. Grierson & D.G. Long 

Decumbent or prostrate fleshy annuals. Leaves simple, entire, subopposite or 
spirally arranged, shortly petiolate, exstipulate but with a tuft of hair in the axils, 
othewm glabrous. Flowers actinomorphic, bisexual, in axillary or tenninal clusters 
surrounded by bracteoles and hairs. Sepals 2, keeled above, connate at base. Petals 
4- 6, obovate, connate at base Stamens (7 - )10 - numerous, adnate to petals. 
Chary semi-inferior, lcelled, placentation free central; style 4 - 9-branched. Capsule 
surrounded by persistent calyx base, dehiscing transversely by means of a cap. Seeds 
laterally compressed, kidney-shaped, minutely tuberculate. 

Description as for Portulacaceae 

1. P. okncep L. Sha: Phagpa Jakpo; Eng: Purslane. Fig. 18j - m. 
Stems 15 - 3 b ,  decumbent or prostrate Leaves obovate or spathulate, fleshy, 

1 - 2.5 x 0.5 - 2cm, rounded or slightly emarginate; base cuneate; axillary hairs 
c lmm; petioles 2 - 8mm. Flowers mostly 5 - 10 in clusters. Sepals c 6mm, strong- 
\) Wed in upper half. Petals 5 - 7mm, yellow. Stamens 7 - 10( - 15). Style c 3mm, 
4 - 5-branched from middle. Capsule ovoid, c 4 x 3mm. 

Bbatmc S-Phuntsholing district (Phuntsholing), C-Punakha district 
(Punakha) and Tongsa district (Mangde Chu); S i  Waste and cultivated ground 
in foot hills, UK) - 1 370111. January - December. 
Tko subspccres are known from Bhutan: subsp. oleracea with seeds longer than 

0.83mm and subsp. g~ul r ,bsMubta  (Mlni tz )  Danin & H.G. Baker with seeds 
smaller than 0.85rnm. 

2. P. pibsr L. 
Ctecplng ha% root~ng at nodes. Leaves Linear-elliptic, 1 - 2.5 x 0.2cm, 

1% 



acuminate, base artenuatc; petioles c Zmm; a x i l l q  hairs 3 -4mm. Flowm 3 - 5 
in terminal clusters. Sepals c 8mm. weakly keeled at apex. margrns d o u n  Mab 
c 2.5 x 2cm, orange red or purplish. S t y k  branches 5 - 9. Cavule gbbsc c 5mm 

Bhutan: C-Tashigang district (Tashigang). Cultimted in garden, 140Ikn. 
Native of Tropical America grown as an ornamental. The abcnt k p l o n  

refers to the large-flowered subsp. gmndikra (Hookcr) m i n k ,  to w h ~ h  the 
Bhutan plant belongs. 

Family 29. BASELLACEAE 

by A.J.C. Grierson & D.G. Long 

Fleshy, glabrous, perennial tuining herbs. Leaves alterate, cntlre, pinnately tan-  
ed, exstipulate Flowers in axillary spikes, act in om or phi^ biraruaL each subtend- 
ed by a minute deciduous bract and 2 bracteoles connate with perianth tube 
Perianth segments 5, connate and tubular at base, persistent. Stamens 5, borne 
on perianth segments. Ovary superior, I-celled; ovule 1; styles 3, linear. Fruit in- 
dehiscent, 1-seeded, surrounded by persistent fleshy perianth. 

1. BASELLA L. 

Description as for Basellaceae. 

1.B.albaL.;  R rubmL. Fig. 17g,h. 
Leaves broadly ovate, sometimes elliptic above, 1.5 - 9( - 12) x 1 - 6( - 9)cm. 

acute, base rounded or cordate; petioles 1 - 3cm. Spikes 5 - 15cm, bearing flowers 
in upper half. Bracteoles and perianth 3 -4mm, segments obtuse, pinkish, tube 
green. Fruit subglobose, 4- 10mm diameter, black. 

Bhutan: S-Samchi district (Dhoan Khola); SiWrim: Pankabari. Cultitated 
ground, 300- 400m. September - February. 

Cultivated as a vegetable and used medicinally. 

Family 30. CARYOPHYUACEAE 

by A.J.C. Grierson 

Annual, biennial or perennial herbs. Leaves opposite, simple, entin, n d y  
serrulate, often narrowly connate at base; stipules scarious or absent. FIowws 
actinomorphic, usually bisexual, solitary or in cymes. Sepals 4- 5,  fm or unit4 

1w 



into a tube, often with scarious margins. Petals usually as many as sepals, sometimes 
with a basai claw concealed within calyx, sometimes small or absent. Stamens up 
to 10. free, filaments of those opposite sepals sometimes with a glandular thickening 
at base Ovary superior, 1-celled or rarely incompletely 3-celled at base, ovules 
2 -many, placentation freecentral, styles free or connate. Receptacle sometimes 
elongated bearing petals, stamens and ovary. Fruit a capsule opening by apical 
tooth-like valves, rarely fleshy and dehiscing irregularly. 

......................................................................... 1. Sepals united .2 
................................................................. + Sepals free to base .6 

.......................................... 2. Epicalyx of 4 bracts present . I .  Dianthus 
...................................................................... + Epicalp absent .3  

3. Rctals borne on calyx tube; plants forming hard cushions; leaves densely crowded 
.................................................................. .11. Thylacospermum 

+ R t a l s  not h e  on calyx tube; plants not cushion-forming; leaves not densely 
................................................................................ crowded - 4  

................................................ 4. W without scales .2. Gypsophila 
........................................... + Pletals bearing 2 scales at base of limb .5 

........................... 5. Fruit a dry capsule dehiscing by 3 - 6 valves .3. Sikne 
.................................. + Fruit fleshy, dehiscing irregularly .4. Cucubalus 

........................................................................ 6. M s  p m t  . . 7  
......................................................................... + W s  absent 17 

................................................. 7. Petals distinctly notched or bifid -8  
+ Paals entire or subentire, rarely toothed or lacerate (sometimes notched in 

.................... ~ o s t e i l a r i a  but then rhizomes bearing small tubers) .10 
.................. 8. Mais notched at apex, not divided to middle ..5. Cerastiurn 

..................................................... + k t a h  bifid at least to middle -9 
............................................................ 9, Stipule absent .6. StdM8 

.................................. + Sipules prrsent, entire or lacerate .13. Drymaria 

10. Plants forming hard cushions; stems and leaves of prnious mis t ing  and 
......................................................... densely crowded .9. Amaria 

+ Ptvlts not cushion-forming; stems and leaves of prcvious years not persisting 
......................................................................... and crowded - 1  1 

........................................... 11. k w s  elliptic or oblanmlate .12 
................................................ + h v l e s  linear or linear-lulcaolate -15 

........................................... 12.Scitlpuics plcscnt, &us 14. Pdyavpon 
+ StIpdcs absent ....................................................................... 13 
13.Ckbng hdx; pctiob becoming recurved and hardened; sepals entirely 

............................................................ d o u s  .8. EhAy~tcmrmi 
+ E m  or prostmte bcrba; peudca where p m t  not becoming murved and 

......................................... hadmu& $qmk habscsous in d c  .14 



14.Rhizomes bearing small tubers; styles filiform mmutely cxpttate 
7. - 

+ Rhizomes absent or without tuben; ~ t y k s  filiform nor mlnutdy capitate 
9. Ammrb 

15.Leaves long, up to 3 h m ,  in dense axillary fascicle . . . . . . . . . .  lL Sprlpk 
+ Leaves short, less than 15mm, not in d m  axillary fascicles . . . . . . . . . . . . .  .I6 

.............................................. 16,Sepals acute or acuminate 9. Arrsub 
............................................................... + Sepals obtuse 10. 5q$na 
............................................................... 17,Sepals obtuse 10. srgim 

+ Sepals acute or acuminate ........................... .. ........................... I8 
............... 18. Suberect or prostrate herbs; stems morc than l&nl -6. Sk&irr 

...................... + Erect or suberect herbs; stems less than lOcm 9. Arravb  

1. DIANTHUS L. 

Biennial or perennial herbs. Leaves elliptic or lanceolat: sometimes strongly 
connate at base. Flowers in diffuse or coryrnbose cymes. Calyx tubular, 5-toorhad, 
finely striate, base surrounded by an epicalyx of 4 imbricate bracts. Rtals with 
a narrow basal claw broadened at apex into broadly ohovate or fan-shaped timb, 
toothed or fimbriate at the margin. Stamens LO. Receptacle dongatmi, c 3 - 4mm, 
bearing petals, stamens and ovary at apex. Styles 2, filiform. Capsules oblong, 
4-valved. 

1. D. chinensis L. Eng: Chinese or Indian Pink. 
Stems 15 - 45cm. Leaves elliptic, 5 - 8 x 0.5 - lcm, acutc subsessilc margins 

smooth, entire Flowers in loose cymes. Calyx 1.7 - 2cm, basal bracts linear 
1.3 - 1.5cm. MaI limb broadly obovate, 1.5 - 2cm. reddish-purpk, white or streaked, 
margin dentate, sometimes deeply so. 

Bhutnn: C - Punakha district (Wangdu Phodrang) and Tashigang district 
(Tashigang). Cultivated, 1350- 1450111. April-June. 

Native of China, cultivated in gardens as an ornamental. 

2. D. barbatus L. Eng: Sweet William. 
Similar to D. chinensk but leaves lanceolate, 6- 10 x 1 - 3 ,  deeply (c 

5 - 7mm) connate at base, with margins finely ciliate-serrPllatc; flowers in dense 
corymbs; calyx 1.5 - 1.7cm, basd bracts + as long, finely ciiiate-sedate; petal- 
limb fan-shaped, 5 - lOrnm, white or crimson, margin dentate. 

Bhutan: C -Thimphu district (cultivated around Thimphu). August. 
Native of Europe; cultivated as an ornamental. 
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30. CARYOPHYLLACEAE 

2. GYPSOPHILA L. 

Perennial herbs. Leaves oblanceolate or obovate. Flowers in lax leafy cymes. 
Calyx campanulate, 5-lobed. Petals 5, limb entire, narrowed to a basal claw + as 
long as calyx. Stamens 10. Receptacle not elongated. Ovary ellipsoid; styles 2, 
filiform. Capsule Cvalved in upper half. 

1. C. ctFPstioides D. Don 
Prostrate herb; stems 7 - 30cm, often reddish, sparsely pubescent. Basal leaves 

oblanceolate, 1.5 - 5 x 0.4- 1.3cm, acute, base attenuate, sparsely pubescent on 
both surfaces especially at margins; stem leaves obovate, 0.7 - 1.3 x 0.3 - 0.7cm, 
acute or obtuse, subsessile Calyx c 5mm, divided to middle into 5 obtuse lobes, 
purplish at apex. Pktal-limb c 5 x 3.5mm, white or mauve or white with purple 
streaks. Capsule c 6mm. 

Bbutm C - Ha to Mongar districts, N -Upper Mo Chu to Upper Kulong Chu 
districts; Sikkim. Common by streams and on grassy hillsides, 2750-4700m. 
April -July. 

3. SILENE L. 

Annual, biennial or perennial herbs. Leaves ovate, elliptic or linear-lanceolate. 
Flouers sditary or in cymes, sometimes coryrnbse Calyx tubular or campanulate, 
metimes inflated, 5-toothed, l@ or m l y  many-nerved. Petals 5, limb emarginate 
or bifbd, usually with 2 scales at the base; claw bearing an auricle on each side at 
apex Stamens 1 4 5  usually adnate to petals. Rmeptacle short or elongated, bearing 
petals, stamens and ovary at apex. Ovary 1-celled above but incompletely 3-celled 
at base; styles 3 - 5, filiform. Capsule 6 - 10-valved. 

1. Flowers numerous in compact corymbose cymes .............. .12. S. armeria 
+ Floulers solitary or meral in loose elongate cymes ............................ -2 
2. bm lmvs om-oblong or oblanceolate, 2 - 4( - 8) x as long as broad; mostly 

1 - 2an broad (but in S. julaemis 2 - 3mm broad) ............................ .3 
+ h u m  kaves narrowly elliptic, Linear-lanceolate or narrowly oblanceolate, more 

than 10 x as long as broad, 3 - 7mm broad ................................... .5 

F K , .  18 Aimm!me and Por(uh*ra# Cuyophyll.reac a. Awnurra glanduligem: 
pornon of Ehool Udh kaa and flowrs b & c &ustiurn giomemhtm: b dchisced capsule with persistent 

pnd oadlP; c pd.  d, Sfc3lono ulmila: petal. e & f. Sllene n igmns:  e, plant in f l m r ;  f, petal. 
Akmmxu & Gbrurs k m d s :  bcsactcd Ilowcr. h & i Mollugo nudicaulis: h. plant in flowtr, i, dissected 
k w m  rorcrbcrsr j - m. Awtuka oknuw: j, flower; k, infructcseence with dehisced capsules; I, 
ilpfik u p p  prt of capwk wrounded by persistent calyx; m, sted. Scale: h x %; e x I; f j  x 
2: J r 2 ' s ;  b r 3; j r 3'h; k, I r 4; g x 4%; c, d x 7; m x 1. D n w n  by M. Elates. 
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30. CARYOPHY LLACEAE 

3. Calyces cylindrical, 3 x as long as broad; scrambling herb . . 11. S. stmcheyi 
+ CaJyces campanulate to subglobose, 1 - 2 x as long as broad; erect or ascending 

herbs .................................... .... ........................................... .4 
4. Flowers several in loose corymbs .................................... .Species 1 - 3 
+ Flower solitary .......................................................... .Species 4 - 6 
5. W s  longer than calyx, exserted .................................. .Species 7 & 8 
+ W s  not or scarcely exserted from calyx ....................... Species 9 & 10 

1. S. irrdiea 0 t h ;  Lychnis indica (Otth) Bentharn, L. nutans Bentham, S. thomsonii 
Majumdslr 

krennial herb. Stems 20-70cm, whitish glandular-pubescent. Leaves all on 
stems, ovpte-lanceolate, 2-6 x 1 -2.25cm. acute or acuminate, base rounded, 
glabruus or sparsely pubescent. Cymes (3 - >7 - 20-flowered. Flowers nodding at 

becoming e m .  Calyx green, herbaceous, 9 - 12 x 5 - 7mm in flower, up to 
I& broad in fruit, glandular-pubescent on the nerves, teeth ovate, 3 -4mm, 
subobtuse, gnen or blackish. Petal limb exserted 3 -4mm from calyx, green or 
purphsh. Receptacle scarcely elongated, 1 - 2mm Capsules ovoid, 10 - 12 x 
7 - &nm. 

Bhtair C -Thimphu, Tongsa, Burnthang and Mongar districts, N -Upper Mo 
Chu district (Shingke La); SikLim. Streamsides in open Fir forests, 2440 - 4000m. 
June-Aklgust. 

2 S ht.ak (W. W. Smith) Majumdar; S. indica Otth var. bhutanica (W. W. 
Smith) Bocqucr. Med: Sukpa. Sugpa. 

Similar to S indim but often blackish glandular-pubescent; calyx larger, 
1.6- 2an, somwhat inflated, Icm broad in flower and up to 1.5cm broad in fruit, 
pde gncn, mernhous, ribs conspicuous, blackish, densely glandular-pubescent. 

ICButm C -Thimphu district (Barshong and Shodug), N - Upper Mo Chu 
(Chebslf; SWm, Alpine meadows and cliff ledges, 3650- 3960m. July- August. 

3. S. .epbasis Majumdar, Lychnk multicmrlis Royle, non Silene multicaulis 
Gussone, L hmchypetalo xnsu ERI. p.p., non Hornernann. 

Similar to S. d m  but usually more slender; stems 20 - 45( - 85)cm, whitish 
cglandular-pubcsccnt throughout; leaves linear, lancedate or oblanceolate, 5 - 11 
x 0.5 - 0.91 - 1.5)cm. acute, base attenuatt, margins slightly inrolled; calyx 
hcrbaceolu, green, ribs not conspicuous. 

BLesra: C -ntimphu &stria (Chapcha, Paro, Wa) ,  and Punakha district 
CTm)egmlZ); CLPerbi ; SCWria. Gmsy banks in dry valleys, 2130-3040m. 
June -July. 

~ S ~ B o c s ~  
9- 7- Ban, pube#rmt. bawdliptic or ob~anceolat~ 3 -6 x 0.7 - I.krn, 

WU(C W mu9tc pubescent. Calyx e inflated, 1.5 - 2.3 x 1.3 - 2.3crn- pale 
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green with densely blackish-pubescent ribs. Petals brownishpurpk userrcd 
3 -6mm from calyx mouth, shallowly bifid and bluntly toothed at apa.  

Bhutan: C -Tongsa district (Omta Tso and Changxthang), N - Uppcr Kulong 
Chu district (Me La). Alpine cliffs and stony slopes, 3W-481tOm. July -August. 

5. S. linae Bocquet 
Similar to S. birgirtae but smaller; stems 3 - 6cm; learn elliptic or oM- 

2 - 3 x 0.7 - lcm, acute or obtuse, ciliate; calyx less inflated, 2 x 1 - 1.5cm, ribs 
pale-pubescent; petals pink, deeply bifid and with narrow teeth at a p a  ersencd 
7 - 10mm from calyx. 

Bhutan: C - Punakha district (Upper Tang Chu valley) and Tongsa diunct 
(Rinchen Chu valley). Alpine turf, scree and cliffs, 4265 -4730m. August. 

6. S. julaensis Grierson 
Slender herb 4- lOcm, with densely purplish-pubescent stems. Leaves ovatc- 

oblong, 5-7 x 2- 3mm, acute, base attenuate, purplishciliak Calyx 
campanulate, scarcely inflated, 7 - 8 x 4 - 5 r n q  purplish-tinged, pu-t. Mak 
yellow, scarcely exsened from calyx, truncate or sub-bilobed at apex. 

Bhutan: N -Upper Mangde Chu district (Ju La). Open grassy slopes, 4265m. 
July. 

7. S. nigrescens (Edgeworth) Majurndar; Lychnis nigmens Edgeworth. Fig. 1&f. 
Stems 8 - 2km, blackish pubescent above. Leaves linear-lanceolate, 3 - 8 x 

0.3 - 0.6cm, acurninate, base attenuate, ciliate Flowers solitary. Calyx inflated, 
1.7 - 2 x 1.3 - l.&m, pale green with dark purplish-pubescent ribs. Petals pink, 
exserted 4-5rnrn from calyx, shortly tootQed at a&. 

Bhutan: C -Thimphu district (Wasa La, Paro), N -Upper Mande Chu to Upper 
Kuru Chu districts; Sikkim; Chumbi. Open sandy mountainsides, 4265 - 4570m. 
July- September. 

8. S, purii Bocquet & Saxena 
Similar to S. nigmcens but more slender; stems 5-15cm, pubescent; leaves 

linear-lanceolate or oblanceolate, 5 - 7 x 0.3 - 0.7cm, pubescent; flowers solitary 
or rarely in pairs; calyx scarcely inflated, 8 - 10 x 5 - 7mm, pale pubescent on ribs; 
petals exserted 6-7mm from calyx, slightly bilobed and toothed at a p a  

Bhutan: C -Thimphu district (Phajudin); Chumbi. Rock crevices, 3650 - 417h.  
August - September. 

9. S. gonosperma (Ruprecht) Bocquet; Lychnis macrorhiu Bentharn, L. apetala 
sensu F.B.I. non L., L. himalayensis (Rohrbach) Edgeworth, S himalqvewis 
(Rohrbach) Majumdar, S. wahlbeqella sensu Majumdar non Chowdhuri 

Perennial herb up to 30cm. Basal leaves usually present, oblanceolate, 2-5.5 
x 0.3 - 0.6cm, acurninate, base attenuate, finely pubescent. Flowers solitary or 
rarely 2 - 3, nodding at first. Calyx slightly inflated, campanulate (0.75 - ) I  - 1.3 



30. CARYOPHYLLACEAE 

x 0.5-12cm, glandular-pubescent, green with broad dark purple ribs, rarely 
completely dark purple, teeth acute, with scarious margins. Petals not or scarcely 
erxrted From calyx, reddish purpk Receptacle scarcely elongated, c 1 mm. Capsules 
broadly ovoid, c 1.2 x 0.8cm. 

Muton: C -Thimphu district (Sharna and Tremo La), N -Upper Mo Chu to 
Upper Kulong Chu districts; Sikkim. Screes and open grassy slopes, 3000-4880m. 
June - September. 

The above description refers to subsp. himalayensis (Rohrbach) Bocquet, to 
which the Sikkim and Bhutan plants belong. 

10. S crwspitcllrr Williams; S. maheshwari Bocquet 
Similar to S gonosperma but more slender; stems (3 - )10 - 45cm; leaves linear- 

lanceolate, 2 - 6 x 0.2 - 0.5cm, finely pubescent; flowers 3 - 9 in loose cymes; calyx 
m l y  campanulate, 7 - 8 x 3 -4mm, with usually darkly puberulous ribs; 
petals reddish, bifid at apex, equalling or shorter than calyx. 

Bbutm: N -Upper Mo Chu district (Laya) and Upper Bumthang Chu district 
(Weitsang); Chnmbi; Sikkim. Among dwarf Rhododendron, 3650 - 4880111. 
June -July. 

1 1. S stracbeyi Edgeworth 
Slender scrambling herb. Leaves ovate, 2- 4 x 0.9-2cm, acuminate, base 

rounded or cuneate, subsessile, sparsely pubescent. Flowers 1 - 3 in loose cymes 
at branch ends. Calyx narrowly cylindrical, 1.5 - 1.8 x 0.5mm, green, sparsely 
ghdular-pubescent, ribs indistinct. Petals white, limb acserted c 5mm from calyx. 
Receptacle elongated, c lcm. 

C - Ha district (Tiegong La) and Tongsa district (Rinchen Chu); Sikkim. 
Ckvings m conifer forests, 3200- 3800m. August. 

12. S. armcria L. 
Glaucous annual or biennial herb. Stems erea, 20-45cm, little-branched, viscid 

bckm upper &. b v a  me, 2- 5 x 0.8 - 2.5cm, acute, base cordate, glabrous. 
Flows in dense coryrnbose cymes. Calyx narrowly tubular, 1.3 - 1.7 x 0.2 - 0.3cm, 
tmh c 1.5mm, ovate-obtuse Petal limb obcordate, c 6 x 3.5mm, pink or white, 
wth two hceolate scales at base. Receptacle elongate, c IOmm. Ovary cylindrical, 
c Smm, styles 3. Capsule c 8mm, 6-valved. 

BhuW C -Tonga district (cultivated at Tongsa Dzong). May. 
Native of Europc cultivated as an ornamental. 

4. CUCUBALUS L. 

Sknrber, ofm scandent, herbs. Laws ovate-lanceolate Flowers few in leafy 
cymes at branch ends, nodding. Calyx dvided to below middle into 5 teeth, ribs 
okxn. Rtab 5 ,  claw narrow + as long as calyx, limb bifid with two scales at 
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base Receptacle slightly elongated (c 2 - 3mm) b w n g  petals, sumem and c~ar)i 
at apex. Ovary 1-celled above but partially 3-celled at bax; styks 3, f i  form. Frwt 
globose, fleshy, bursting irregularly. 

1. C bacciferus L. 
Stems up to 75cm. h v e s  3 - 7 x 1 - LScm, acuminate, base rounded, span& 

pubescent; petloles up to lcm. Calyx 1 - 1.3cm. ktals white limb c 3 x Zmm. Fnut 
black when ripe, 1 - 1 .5cm diameter. 

Bhutan: S - Chukka and Deothang districts, C -Thirnphu to =gang d h c &  
Sikkim. Common on grassy banks and open Blue Pine forests, 1370- 2133m. 
July- August. 

Slender herbs with small leaves. Flowws in temhal cymes. Sepals 5, free, margins 
scarious. Petals 5, notched at apex. Stamens 10. Receptacle not elongated. Ovary 
1-celled, styles 5, filiform. Capsule cylindrical, l(Fvald. 

1. C glomeratum Thuillier agg.; C vulgafum sensu EBl. p.p non L Me& Tirhom. 
Fig. 18b,c 

Annual or (?) perennial herb, stems suberect up to W m .  LPam ovate or 
oblanceolate, 0.5 - 2 x 0.3 - 0.8cm, acute or obtuse, rounded or n a r r d  at bax, 
glandular- or eglandular-pubescent. Sepals lanceolate, 5 - 6 x 1 - 1.5mm. 
glandular- or eglandular-pubescent (but without tufts of hair d i n g  apex). 
Petals A as long as sepals, white Capsule 9- 12mrn, scarious, strawcolound. 

Bhutan: C -Thimphu, Punakha, Tongsa, Bumt hang and Tashigang districts, 
N -Upper Mo Chu, Upper Pho Chu and Upper Bumthang Chu districts; Sikkim. 
Streamsides and grassy slopes, 2400 - 3%0m. May- September. 

A variable species that has been subdivided and names such as C fontanurn 
Baurngarten subsp. rriviale (Link) Jalas (C  hdosteoides Fries) and C glomemhm 
Thuillier, in the strict sense, have been applied here. These taxa were originally 
recognised on the basis of European material and are clearly different from the 
plants of E Himalaya. Subdivision of this aggregate must await further rtsearch. 

6. STELLARIA L. 

Diffuse or mat-forming herbs, rarely scrambling. Leaws ovate-lanceolate or 
linear. Flowers in cymes, rarely solitary. Sepals 5 or 4, ovatclanceolate, often 
scarious-margined. Petals 5 or 4, bifid to middle or to base, white, n e w  longer 
than sepals, sometimes absent. Stamens 10 or 8, rarely as few as 3, those opposite 
sepals gland-thickened at base Receptacle not or scarcely elongated. Ovary Id led ,  
styles 3 - 5. Capsule short, opening by 6 valves. Seeds numerous or rarely few. 



1. Stems 60 - 1 3 h ;  leaves 3.5 - 14 x 1 - 3cm ............... . l .  S. monosperma 
............ + Stems not more than 60cm; leaves not more than 2.5 x 1.5cm .2 

2. Leaves greyish stellately-pubescent or tomentose at least beneath 
Species 2 & 3 

.. + Leaves glabrous, or if pubescent then hairs simple and never tomentose . 3  
3. Leaves pilose or pubescent ........................................... Species 4 & 5 
+ Leaves ciliate at margins but otherwise glabrous, or completely glabrous . .4 
4. L e m  o w e  or elliptic, usually more than 5mm broad ......... .Species 6 - 8 
+ haves ovate-lanceolate or linear-lanceolate, always less than 2mm broad . . 5  
5. Leaves 2 herbaceous, margins not thickened ................... .Species 9 & 10 
+ Leaves stiff, 5 hardened, margins thickened ................... Species 11 & 12 

1. S. monosperma D. Don; S crispara Edgeworth & Hook. f., S. paniculata 
Edgcwon h 

Scrambling herb, stems with a line of fine hairs, otherwise glabrous. Leaves 
elliptic or lanceolate, acuminate, base rounded, sessile or with petioles up to Icm, 
rnargms smooth or minutely crisped, fine intrarnarginal vein present, glabrous. 
Cymes elongate, glandular-pubescent. Sepals lanceolate, 4 - 6rnr1-1, acuminate. 
Plrtals divided to middle, as long or half as long as sepals. Capsule subglobose, 
c 2.5mm I - 2-seeded. 

Bhuttra: C -Thimphu district (Simtoka) and Tashigang district (Gomchu); 
SiWrira. Open forests, 2270- 2745m. August -October. 
Two varieties are recognised: \ar. monosperma with sepals and petals 5 - 6mm 

and k u .  panicdata (Edgeworth) Majumdar, with sepals c 4mm and petals only 
half as long. A specimen from Sikkim (Pankabari) has flowers similar to those 
of vu. paruculufa but lacking petals and with only five stamens. 

Z S witha Kurz; S. sumfi1i.s D. Don non Scopoli, S. harnilroniana Majumdar. 
Fig. 18d. 

Weak, greyish, stellately-pubescent herb; sterns prostrate up to 50cm. Leaves 
O~BLIC, 0.6 - 3 x 0.3 - lcm, acute or acuminate, base rounded, sessile. Flowers few, 
in loose cymes. Sepals lanceolate, c 6mm. Petals c 4mm, bifid almost to base 
Capsule ovoid, 2 as long as sepals. Seeds c 10. 

Bhutan: S -Chukka district, C - Ha, Thimphu, Punakha and Tongsa districts, 
3 -Upper Kulong Chu district (Lao); Sikkim. Amongst shrubs and on margins 
of cultivated ground. 1400 - 2750m. April -July. 

3. S. trarttn E d g m h  & Hook. f .  
Slrnilsr to S. vmtrta but thinly lanate at least at first; leaves narrowly ovate or 

lancwhZ~ 0.7 - 3 x 0.2 - 0.4cm, dabrescent above, white tomentose beneath; 
fkmm In rcrmrnal c y w ,  sepals c 3mm; pctals absent or reduced to narrow bifid 
threads; ;apsuks 4 - 5mm. 

bbot.n: N - Upper Mvlgde Chu (Jiutang), Upper Mo Chu (between Kohina 
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and Yabu Thang) and Upper Kulong Chu (Me La) districts: W m .  W h y  
ground on mountains, 3050- 3960m. February- September. 

4. S. sikkimensis Edgeworth & Hook. f.; S. hamiltoniana Majumdar bar. 
sikkimensis (Edgeworth & Hook. f.) Majumdar 

Similar to S. vestita but sparsely yellasish pilose throughout; i c a v s  mate- 
lanceolate, 0.7 - 2 x 0.3 - 0.8cm; flowers in loose terminal cyrnes; sepals 4 - 5mm; 
petals 3 - 4mm; capsules 5 - 6mrn. 

Bhutan: S - Phuntsholing and Gaylegphug districts, C -Thimphu, Punakha, 
Mongar and Tashigang districts; Sikkim. Moist roadside banks in Warm broad- 
leaved forests, 1200 - 2000m. April - July. 

5. S. patens D. Don; S. longissirna Edgeworth & Hook. f. 
Similar to S. vestita and S. sikkimensis but with whitish pilose hairs on stems 

and leaf-undersides; leaves I - 2.5 x 0.1 - 0.2cm; qmes fm- flowered; sepals c 5mm; 
petals somewhat shorter. 

Bhutan: C -Thimphu district (between Thimphu and Chimakhothi); Sikkirn: 
Darjeeling. Roadsides and margins of cultivation, 2000- 2450m. June 

6. S. media (L.) Villars. Eng: Chickweed. 
Suberect or decumbent herb, stems 5 - 40cm, 4angular, with a Line of pubescence 

along one side, rooting at nodes. Leaves ovate, 1 - 2.5 x 0.5 - 1.5cm. acute, base 
rounded or cordate, glabrous or with a few ciliate hairs at base, sessile or the lower 
ones with petioles up to 1.5cm, venation indistinct. Flowers few or numerous in 
terminal leafy cymes, pedicels up to 1.5cm. Sepals ovate, 3 -4rnm. sparsely 
glandular-pubescent. Petals somewhat shoner than sepals, deeply bifid. Stamens 
3 - 8. Capsule ovoid, 4- 7mm. 

Bhutan: S - Sarnchi district (Dorokha), Phuntsholing district (Phuntsholing) 
and Chukka district (Bunakha), C -Thimphu district (Dotena) and Punakha 
district (Menchunang); Sikkim. Weed of cultivation, possibly introduced, 
610- 2500x11. February- November. 

A variant with more densely hairy stems and ciliate leaves has been collected 
from Riang in Sikkim; it has much reduced flowers with three to four sepals and 
no petals. 

7. S. reticulivena Hayata 
Similar to S. media but leaves always sessile, acuminw midrib i m p d  a m  

prominent beneath, minor veins reticulate, distinct in transmitted light; flowrs in 
slender leafless branched cymes; bracts ovate, obtuse, 1 - 1.5mm, scarious; sepals 
c 2.5mm, glabrous; stamens 10; capsules c 3mm. 

Bhutan: C -Thimphu, Punakha, Tongsa and Mongar districts, N -Upper Mo 
Chu district; Sikkim. By streams and in Hemlock forests, 1750-27Mrn. 
April - May. 



8 S uligiaosr L.; S abne Grimm, nom. inval. 
Similar to S media but leaves elliptic, 0.5 - 2 x 0.1 5 - 0.5( - 0.6)cm, acute or 

wumiw+ sersil+ glabrous flowers few in terminal cymes; bracts ovate, acute, 
h m ,  scarious; sepals 3-4mm, glabrous; stamens 10 or sometimes 3-5. 

Bbutpe: S-Samchi, Chukka and Gaylegphug districts, C-Tongsa and 
Bumthang btricts. Streamsides, 610 - 2~00m. February - May. 

9. S subumbeHrta Edgeworth & Hook. f. 
Dccumbmt glabrous herb, stems 10- 20cm. Leaves linear-lanceolate, 5 - 7 x 

0.75 - 1.5mm, acurninate. Cymes 2 - 4, terminal, umbellately arranged, pedicels 
skndrr, bracts c 2mm, mte Sepals c 2mm. Mals 5 or absent. Stamens 5. Capsule 
ovoid, c 4mm. 

Silrkiffl: Chumighata. 4880m. September. 

16. S gysngtsmsis Williams 
Similar to S suburnbellata but more erect, stems c ICkm, minutely puberulous 

at first; k;nrs linear-lanceolate, 4- 10 x 0.5 -0.75mm. acuminate; cymes 
diwuhtely branched; bracts ovate, c 2mm; sepals c 4mm, acuminate; capsule 5 

as long as calyx. 
Sikkim: locality unknown. 

11. S dmmkms Edgeworth; S cherleriae Williams p.p. 
Lax or densely tufted herb, stems pubescent, 5 - 15cm. Leaves linear- or ovate- 

lamdate. 3 - 15 x 1 - 1.5mrn, acuminate, glabrous or ciliate especially near basc, 
sometimes clustered in axillary fascicles. Flowers solitary or in cymes. Sepals 4- 5, 
I;mccolatc, 2.5 - 35mm. Petals deeply bifid, shorter than sepals. Stamens 8 - 10. 
Capsule 2 as long as calyx. 

Bbubtc C - Mongv district, N - Uppa Mo Chu to Upper Kulong Chu districts; 
S i k k .  Dgmp rocks and scree on mountains, 3050-4100rn. June-August. 

A miabie s- of which scvcral varieties have been recognised. The first two, 
with dim fkwcrs, are known from Bhutan and Sikkim: var. dccumbeas 
(mduding war. minor Edgeworth & Hook. f.) forming loox mats, leaves linear- 
laxtolatc uwally from b w r  altitudes; and var. puMnata Edgewonh & Hook. 
C. f m n g  mb-like dumps, kavcs ovate-lanctolate, usually at higher elevations. 
A further two varieties haw flowers in cymes and are known only from Sikkim: 
bar. OeCyrrrrBr Edgrwonh & Hook. f. forming rather dense clumps, leaves ovate- 
Lancedve 4 - 7mm. cymes + sessile; and var. rcicularis Edgewonh & Hook. f. 
forming lcwxc clumps, stems c I k m ,  leaves linear-lanceolate, needle-like up to 
15mm. often in axillary fascicle, cymes pedunculate. 

12s-Hm 
Sundu 10 S dccumbens (esptctnl)y to var. polyanthu) but stems densely white 

W; laveb cw~tc-huoiatc 7 - 9( - 13) x 2 - 3.5mm, margins ciliate; flowers 
ur t d  & scph 5 - 6nm, Pcuminatq petals 2.5 - 3mm; stamens 10, 

Xa 



Bhutan: N -Upper Mo Chu district (Lingshi); Sikkim. Mountain cliff ledger 
and amongst boulders, 3 W -  4570m. July- September. 

7. PSEUDOSTELLARIA Pax 

Weak erect perennial herbs; rhizomes slender, bearing small tubers. Leaves 
elliptic, obovate or linear-lanceolate. Flowers solitary, axillary or few in terminal 
cymes (cleistogarnous flowers sometimes present in lower leaf axils). Sepals 5. with 
scarious margins. Petals 5, white, entire or notched at apex. Stamens 10, those 
opposite sepals gland-thickened at base. Styles 2- 3, fiforrn, minutely capitate. 

1. P. heterantha (Maximowicz) Pax; Stellaria bulbosa sensu F.B.I. non Wulfen 
Stems 3 - 15cm bearing a line of fine pubescence; rhizomes usually bearing a 

subglobose or ovoid 3 - 5rnm tuber at each node. Leaves elliptic or obovate, 0.7 - 2 5  
x 0.4- 1.5cm, acute or acurninate, base rounded or attenuate into petiole up to 
lcm, glabrous or sparsely ciliate at base. Pedicels up to 3.5cm. Sepals ovate-elliptic 
c 5mm. Petals obovate, 7-8 x 3 -5mm, entire 

Bhutan: C -Ha to Tashigang districts, N -Upper Mo Chu to Upper Kulong 
Chu districts; Sikkim. In moss or leaf-mould in moist mixed and coniferous forests, 
2440 - 3800m. May - July. 

There are two varieties, both widespread: var. himalaica Ohwi with elliptic 
acuminate leaves and var. nepdensis (Majumdar) Hara with leaves, especially the 
upper ones, obovate and less pointed. 

2. P. sylvatica (Maximowicz) Pax 
Similar to F? hetemntha but more slender, leaves linear-lanceolate, 1.5 - 2.5 x 

0.15 -0.2cm, acurninate, sessile, always glabrous; petals oblanceolate, c 7 x 3mm, 
entire or sometimes notched at apex. 

Bhutan: N -Upper Kulong Chu district (Me La). In leaf-mould in Fir forest, 
3650m. July. 

8. BRACHYSTEMMA D. Don 

Divaricate climbing herb Leaves lanceolate. Flowers in axillary or terminal 
panicles. Sepals 5, somewhat scarious. Petals 5, narrow, entire, shorter than sepals. 
Stamens 5, sometimes also with 5 staminodes. Ovary 1-celled; styles 2. Capsule 
4-valved, 1- or few-seeded. 

1. B. dycinum D. Don 
Stems 4angular. glabrous, glossy. Leaves 2.5 - 7 x 0.6 - RScm, acurninatc base 

rounded or cuneate, sparsely pubescent on upper surface; petioles up to 2cm 
becoming rmrved, thickened and hardened. Panicle branches minutely pubescent, 



bracts linear-lanceolate up to 4mm, recurved. Sepals elliptic, 6 - 7mm, weakly 
3-nenied. Petals lanceolate, 2.5 - 4mm, white. Stamens 1 - 2mm. 

Bhutan: S -Sarnchi, Phuntsholing and Gaylegphug districts, C -Tongsa and 
Tashigang districts; Sikkim. In thickets, 300 - 1600111. December- April. 

9. ARENARIA L. 

Annual or perennial, erect, prostrate or cushion-forming herbs. Leaves ovate, 
oblong-linear or suborbicular. Flowers solitary or in cymes. Sepals 5, free, 
hehamus throughout or with scarious margins. Petals 5, white or purplish, entire 
or lacerate, never bifid, rarely absent. Stamens 10, those opposite sepals glandular- 
thickened at base Ovary lcelled; styles 2 - 3, filiform. Capsules ? as long as calyx, 
2 -6nlved; seeds few or numerous. 

1. Prostrate herb with trailing stems up to 25cm; leaves suborbicular or broadly 
............................................................ obovate .1. A. rotundifolia 

+ Erect, suberect or cushion-forming herbs; leaves linear, lanceolate, elliptic-ovate 
....................................................................... or oblanceolate -2  

2. P h t s  forming dense cushions from persistent stems and leaves of previous )lears 
3 

+ Plants not cushion-forming; stems and leaves of previous years not persistent 4 
3. Lea\es finely ciliate; sepals acuminate, hard, distinctly ribbed ..Species 2-5 
+ Laws glabrous; sepals herbaceous, obtuse, indistinctly ribbed .Species 6-8 

......... 4. Sepals hardened, subcoriaceous at apex and margins .9. A. ciliolata 
+ Sepals herbaceous, margins not thickened and hardened .................... .5  . . ................................................ 5 .  Mah l a m e  at apex .lo. A. deb~hs 
+ P a a l s  entire or somewhat toothed, sometimes absent ........................ .6 

................................ 6. P& 6- IOrnm, pink or purplish .Species 11-13 
+ Pctals 1 - 5mm or absent, white (but deep rose-red in A. ludlowii) 

Species 14-16 

I. A. rotuadifolio Bieberstein; A. orbiculara Edgeworth & Hook. f. 
Sknder prostrate or decumbent perennial; stems 7 -25cm, minutely recurved 

pubescmt. Leaves suborbicular or broadly obovate, 2- 7 x 2 - 7mm, obtuse, acute 
or mucronate, midrib t~sible, other ~ e i n s  obscure, subsessile or with petioles to 
2mm. abate, otherw~se glabrous. Rowers axiliary or few in terminal cymes. Sepals 
ovate-Weoltc c 4mm. pubescent along midrib, margins scarious. Petals 
OM- c 4 x 1.5mm, entirp white Styles 3. 

Btmtw~ C -Ha, Thimphu, Punakha and Tongsa districts, N -Upper Kulong 
C:hu diarrcr; SWim. On moist ground, 2300 - 3500m. May -June. 



2. A. edgeworthiana Majumdar; A. monricola sensu EEI. non Buckky 
Cushions up to 5cm tall, 15 - 3Ckm diameter, branches densely kafy. Lams 

linear-lancmlate, 5 - 8 x lmm. apex needle-ti4 rigid, r e c u d ,  bast sheathing, 
+ scarious, margins minutely ciliate, uppermost leaves on flowring shoors brPcr- 
like, c 2mm broad, subscarious. Flowers solitary, sessile at branch ends. Sepals 
ovate-lanceolate, 8 - 9 x 2 - 3mm, fnerwd,  margins uxious. Paab o h t t  
11- 12 x 5 -6mm, white. Styles 3. 

Bhutan: C - Punakha district (Black Mountain), N - Uppcr Mo Chu, Uppcr 
Pho Chu, Upper Bumthang Chu and Upper Kuru Chu districts; Siklrim. Alpine 
mountainsides and screes, 4260-4880m. July-August. 

3. A. bryophylla Fernald; A. mwiformb sensu ERI. non Triana & Planchon 
Similar to A. edgeworthiana but leaves 4 - 8mm; flowers smaller, s q d s  c 8mm, 

petals narrowly obovate, c 7 x 2mm. 
Sikkim: Lhonak and Thango. Mountain slopes, 4265 - 5180rn. AugusI. 

4. A. pulvinata Edgeworth & Hook. f. 
Similar to A. edgeworthiana but leaves 3 - 5mm, strongly ciliate, upper ones 

not bract-like; flowers + sessile; sepals 3 -4.5mm; petals obovate 6- ICknm. 
Bhutan: N-Upper Mo Chu district (Lingshi La and Laja); S i m :  Chakalung 

La. Mountain slopes, 4600-4880m. October. 

5. A. ischnophylla Williams 
Similar to A. edgeworthiana but leaves subulate, triquetrous above, up to 15mm, 

uppermost ones bract-like, c 4mm, subscarious, close below flowers; pedt& villous 
c 4mm; sepals 6-9 x 2.5mrn; petals 2 equalling sepals. 

Bhutan: C - H a  district (Ya La); Chumbi : E of Phari. Mountain slopes 
3800 - 5000m. August. 

6. A. polytrichoides Edgeworth & Hook. f. 
Cushions 5 - lOcm tall. h v e s  linear-lanceolate, 3.5 - 4 x 1 - 125mm, gradually 

narrowing to an aristate point, recurved, base sheathing, sessile, margins thickened. 
Flowers terminal, sessile at first, pedicels lengthening up to 4mm in fruit. Sepals 
oblong-elliptic, 2.5 x 1.5mm. obtuse, glabrous. Petals obovate, c 4 x 1.75mm, 
narrowed at base. 

Bhutan: N -Upper Mo Chu district (Lingshi), Upper Bumthang Chu district 
(Hoopkye La) and Upper Kulong Chu district (Me La); Sikkim. On mountain 
rocks, 45701-11. June -July. 

7. A. densissima Edgeworth & Hook. f. 
Similar to A. polytrichoides but leaves up to 2mm broad, ovate abruptly 

acuminate, recurved; flowers axillary; petals linear-spathulate, c 4 x 125mm. 
Bhutan: N -Upper Mo Chu district (between Laum Thang and C h a w  Gassar): 

Sikkim: Goraphu Chu and Ningbd. On mountain m k s ,  4570-4730m. August. 



CARYOPHYLLACEAE 

8. A. onow Hook. f. 
Similar to A. pdytrichoides but leaves up to 12mm; flowers on short (c 5mm) 

puberulous pedlcels; sepals obovate c 4 x 1.5mrn, minutely ciliate; petals c 5mm. 
!3ikkh: Momey. 5490m. 

9. A. cilidata Edgeworth & Hook. f.; A. mmellata Williams 
Rrennial tufted herb. Stems 2 - 6(- 1l)cm with a line of pubescence on either 

side Leaves ovate-elliptic, 6 - 10( - 15) x 2 - 4(- 5)mm, sharply acurninate, base 
rounded or narrowed, sessile, margins pale, somewhat thickened, covered on both 
surfaces with coarse yellowish articulated hairs, sometimes only ciliate, rarely 
glabrous. Flowrs solitary or few in leafy cymes, pedicels up to 1(- 2)cm. Sepals 
lanceolate, 6 - 7 x 2 - 3mm, acurninate, margins and a p a  thickened and hardened, 
ciliate or scattered yellowish pilose, rarely glabrous. Petals oblanceolate, 7 - 10 x 
3 - 3.5rnm, white 

Bhatrur: N -Upper Mo Chu to Upper Kulong Chu districts; Sikkim. Mountain 
cliffs and screes, 4265 - 4875m. July- September. 

A. mmellata Williams appears to differ only in the absence of the coarse 
yelknmh hair, leaves glabrous or with a few weak cilia at base Intermediates occur 
between this condition and that of typical A. ciliolata. 

10. A. debilis Edgeworth & Hook. f.; A. benthamii sensu F.B.I. non Fenzl, A. 
glandulw (G. Don) Williams non Jacquin, A. blinkworthii McNeill, Lepyrodiclk 
debilis (Edgeworth & Hook. f.) Ohba, L. glahdulosa (G. Don) Ohba 

Slender, erect, branching herb 15 - 50cm, pubescent throughout with glandular 
and eglandular hairs intermixed. Leaves ovate, elliptic or oblanceolate, 1 - 3 x 
0.3 - lcm, acuk base narmwed, sessile or shortly (up to 5mm) petioled. Flowers 
few or many, nodding. Sepals ovate-Ianceolate, 3.5 - 6mm, margins membranous. 
Paals white, spathulate or obovate, 4-lOrnm, lacerate at apex. Styles 2. 

BButao: C -Ha to Mongar districts, N -Upper Mo Chu and Upper Kulong 
Chu districts; S k k h .  On river banks and clearings in Fir fomts, 3200-40m.  
July -August. 

11. A. mc.4d iyo ib  Edgeworth & Hook. f.; A. cemstiiformis Williams 
Slender rhizomatous perennial. Sterns 3 -7cm, finely pubescent, hairs often 

tinged with purple haves elliptic, 6- 12 x 3 - 5mm, acute, base rounded or 
narrowed, sessile, margins somewhat thickened, glabrous a b o v ~  shortly and 
ck114y glandular-pubescent beneath especially at margins. Flowers solitary, 2 
xssik or nodding on pecbcels 5 - 1Omm. Sepals ovate-lanceolate, c 7 x 2 - 3mm, 
obtuse findy glmddar-pksamt, margins membranous, obscurely veined. Rtals 
pmL, oblanaolatc or narnrwty obovate, c 10 x 3-5mm, rounded at apex, 
nurcJmd and d m  clawd at base Styles 2. 
b. C - Ha W c t  Wween T m o  La and Ha), N -Upper Mo Chu (Yale 

h), Upjm Mm@c Chu (Saga La) and Uppcr Bumhang Chu districts (Marlung); 
!%Wm. Mountain ~crecs and rock crevices, 4730-4880rn. July. 



12. A. rnelandryifonnis Williams 
Similar to A. melandryoides but taller, 5 - IOcm, finely pw-pM-pubamt; k 

spathulate, 7- 12 x 2- 3mm; pedicels 1.5 -4.Scm; wpals 5 - 6mm, dark p u q h h -  
pubescent; petals 6 - 8mm. 

Bhutan: C-Thimphu and Tongsa districts, N -Upper Mo Chu, Upper 
Bumthang Chu and Upper Kulong Chu districts; Sikkim. 'Moist sandy or stony 
turf on mountains, 3950-4570111. June-August. 

13. A. glanduligera Edgworth & Hook. f. Fig. I&. 
Similar to A. rnelandryoides but leaves 3 - 7(- 12) x 2 - 3( - 4)mm. acuminatc 

finely glandular-pubescent; pedicels up to 2cm, pubescent; sepals c 5mm, often 
purplish; petals 6-7mm, white or purplish. 

Bhutan: C -Ha, Thimphu and Punakha districts, N -Upper Mo Chu, Upper 
Mangde Chu and Upper Kuru Chu districts; Sikkim. On sandy s l o p  on 
mountains, 3650- 5500m. June -August. 

14. A. ludlowii Hara 
Similar to A. glanduligem but leaves oblong-lanceolate, 3 - 5 x 1-2mm. 

pedicels 5 - 30mm; sepals 3 - 4mm, reflexed; petals ovate-cordate, limb 3 -4 x 
1.5 -2mm, on basal claws c lmm, deep rose red. 

Bhutan: N - Upper Burnthang Chu district (Marlung). 4265m. July. 
Endemic to Bhutan. Possibly not distinct from A. gionduligem. 

15. A. depaupelata (Edgeworth & Hook. f.) Hara; Srellutia depmrpemta Edgewwth 
& Hook. f., A. bhuranica Majurndar & Babu, A. bolfouriana W. W. Smith 

Slender suberect herb 5 - lOcm with Cangular stems bearing a line of pubescence 
Leaves linear-lanmlate, 5 - 10 x 1.5 - 2mm, anuninate, glabrous, surfaa minutely 
tuberculate. Flowers solitary or few, pedicels slender, 1 - 2.5( - 3)cm, pubescent, 
recurving in fruit. Sepals lanceolate, 3.8 - 4 x 0.8 - 1(- 1.2)mm, margins scarious. 
Petals white, 1.5 -5mm, sometimes absent. Stamens 10, filaments blue. anthers 
blackish. 

Bhutan: C -Thimphu district (Chelai La) and Mongar district (Rudong La), 
N-Upper Mangde Chu district (Ju La); Sikkim. Alpine rock crwicts, 
3800- 4880m. August. 

16. A. littledalei Hemsley; A. thangoensis W. W. Smith, A. phomnsis McNeill & 
Majumdar 

Minute, erect branching herb 2 -4cm. Stems glabrous or with one or two Lines 
of pubescence. Leaves ovate or linear-lanceolate, c 2 x lmm, acutc, base rounded, 
sessile or shortly petiolate, glabrous or ciliate Cymes few-flowered, p d c e l s  
3 - 16mm, glabrous or pubescent. Sepals 4 - 5, linear-lanceolate, 2 - 3mm. glabrous 
or pubescent. Petals white, 1-4 or absent, 1- 1.5mm, +toothed at apex. Stamens 
2 - 5. Capsules c 2mm. few-seeded. 



w: Chugya, Naku Chu and Thango; Chumbi : Phari plain. 4360-4570111. 
Seprember- October. 

10. SAGINA L. 

small mat-forming annual or perennial herbs. Leaves linear, connate at bastz 
~ l o w r s  solitary, azrillary and terminal. Sepals (4-)5, obtuse, margins scarious. 
petals (4- )5, white, sometimes absent. Stamens 5 - 10. Ovary 1-celled; styles 5. 
caprule shghtly longer than sepals, 5-valved. 

1. S. jrponicr (Swartz) Ohwi; S procumbens sensu EBI. p.p. non L. 
Annual or m l y  perennial herb. Sterns 5 - 15cm. Leaves 3 - 15 x 0.5 -0.75mm, 

a c u m i ~ t e  to a fine awn-like tip at least as long as half the breadth of the leaf, 
glabrous or the uppermost sometimes glandula-ciliate near base. Pedicels 
5 - IS(- 2O)mrn usually sparsely glandular-pubescent. Sepals usually 5 , 2  - 2.5mm, 
mncded not keeled on the back. Petals usually 5, broadly oxite, somewhat shorter 
than sepals. Seeds dark brown, rough with minute papillae 

BboEPn: S -Chukka district (Bkhti Chu) and Gaylegphug district (Chabley 
Khola), C - Ha, Thimphu, Tongsa and Burnt hang districts, N - Upper Mangde 
Chu district; SiWrim. Moist ground by roadsides, and on disturbed ground, 
1750-426h. May-June. 

2. S s q i n d e s  (L.) Karsten; S procumbens sensu F B I .  p.p. non L. 
Similar to S. jgponica but smaller, usually perennial, stems 1 - 4cm; leaves 

acuminve but d y  awn-like at spar; mls always glabrous; sepals 1.5 - 2mm, 
shghtly Irctfed; seeds pale brown, slightly tuberculate but not papillate, grooved 
dorsally. 

S U b :  M o m  Samdong; Chumbi . On moist sand, 3960m. July-August. 
Somr ncords of this species from Bhutan may refer to S japonica. 

3. S p r a a d m s  L. 
Simibr to S. japnica but completely glabrous; leaves not more than 10rnm; 

sepals 4; p d s  minute or abxnt; stamens usually 4; seeds dark brown, smooth, 
weakly K-ulptured. 

SiWrie: Darjahg. On pavement in town, 2100m. 
Possibly ~ntroductd from Europe. 

Dcrrsdy tufted herb forming hard cushions. Layes linear, densely crowded. 
Rowar w h y ,  taminrl. ocsfik Calyx-tube funnd-shaped, divided to mid& into 
4 - 5 lobes FUals 4- 5, oblong, kcrkd with 8 - 10 stamens on a glandular ring 
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on calyx rube. Ovary 1-celled, shortly stalked; styla 2 - 3. Capsuk 4 - 6 - v a l b d ;  
seeds few, large with soft, loose seed-coats. 

I .  T. caespitosum (Cambessedes) Schischkin; T rupifmgum (Karclin & Kirilw) 
Schrenk 

Cushions 30- lOOcm in diameter. Laws c 3.5 x 0.75cm, acute. W glabrous, 
unveined, keeled near apex, 2 erect, scarcely recurved. tips sharp to touch. Calp  
c 3mm, lobes acute. Petals c 1.5mm, white. 

Sikkim: Waeree and Yak La. 4880- 5180m. 

12. SPERCULA L. 

Suberect annual herbs. Leaves linear, opposite but apparently whorled due to 
presence of short dense leafy shoots in a i l s ;  stipules small, scarious. Flowers in 
terminal cymes. Sepals 5, margins scarious. Petals 5, entire, white Stamens 10 or 
sometimes 5. Ovary 1-celled; styles 3 - 5. Capsule 3 - 5-valved. 

1. S. arvensis L. 
Stems 10 - 25cm, sparsely glandular-pubescent. Leaves 10 - 30 x O.Smm, acutc, 

glandular-pubescent. Sepals ovate, c 3.5mm, acuminate. Petals elliptic st as long 
as sepals. Capsules ovoid, c 4mm. Seeds orbicular, slightly compressed, blackish, 
surrounded by a pale ridge and covered with whitish papillae 

Bhutan: C -Thimphu district (Thimphu) and Punakha district (Lometsawa): 
Sikkirn. Weed of cultivated ground, 2000- 2450111. May -August. 

13. DRYMARIA Schultes 

Prostrate or suberect branching herbs. Leaves rounded, stipules small, scarious 
Flowers in axillary or terminal cymes. Sepals 5, margins scarious. Rtals 5, white, 
bifid to below middle. Stamens 2 - 3(- 5). Ovary I-celled; styles 2 - 3 united nearly 
to middle. Capsule 3-valved, seeds 1 or many. 

1. D. cordata (L.) Roemer & Schultes 
Stems elongate, rooting at nodes. Leaves broadly ovate or suborbicular, 5 - 25 

x 4 -20mm, acute or obtuse, mucronate, base rounded, glabrous, usually 5-veined; 
petioles 2 - 5mm; stipules lacerate into 1 - 2mm fdaments. Pedicels finely glandular- 
papillose. Flowers broadest above middle. Sepals elliptic-ovate, 3 - 3.5mm, keeled, 
3-veined, inflexed, glandular-papillose on veins. Petals c 2.5mm. Seeds 1 or few, 
finely tuberculate. 

Bhutan: S - Samchi district (Dorokha) and Gaylegphug district (Gayiegphug 
and Titma); Sikkim. Damp ground by streams, KK)-  10501~1. May. 
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The a h  description refers to subsp. diandm (Blume) Duke, to which the 
Sikkim and Bhutan plants belong. Several medicinal properties are ascribed to this 
species (13). 

2 I). viUoss Chamisso & Schlechkndal 
Similar to D. d a t a  but smaller, leaves 5 - 15 x 5 - 15mm, villous with long 

whitish h&, stipules entk pedicels and sepals sparsely pubescent; seeds 
numerous, rough with minute papillae. 

BtRlhe: S - Phuntsholing district (Phunts holing); Sikkim : Darjeeling . 
Streamsides in Subtropical and Wum broad-leaved forests, 200 - 2000m. 
May - August. 

14. POWCARPON L. 

Prostrate or subenct much-branched herb. Leaves opposite but appearing 
whorled due to presence of axillary fascicles of leaves; stipules scarious. Flowers 
numerous in dense cymes, bracts conspicuous, similar to stipules. Sepals 5, keeled, 
scar-mare. W s  5, entire, white Stamens 3 - 5. Ovary lcelled; style short 
3-fd to middle. Capsule 3-valved. 

1. I! pskatum (Forsskal) Axherson; P Iwflingiue Edgeworth & Hook. f. 
stems 15 - 30cm, weakly pubescent. h v e s  oblanceolate, 5 - 20 x 2 - 5mm, 

mt: base narrowed, subscssile, sparsely pubescent beneath; stipules lanceolate, 
2- 3 m .  Sepals nslrmwly ovate, 2- 2.5mm. Rtals half as long as sepals. Capsule 
d c 15mm 

Bkrbp: S - Wuntsholing district (Phuntsholing); !Wdm: Darjeeling. River- 
banks in Subtropical forests, 200-250111. May. 

Annual herbs. h m  ahernate, simple, exstipulate, sometimes glanddotted, 
d y  with wtute scaks or date-pubgccnt. Flown in d a r y  clusters, sometimes 
forming cymcr or taminal parudq u n i s a d  or bisexual, actinomoqhc Pcrianth 
eegmcnts 3 - 5, free or connate, herbaceous or membranous, persistent (absent in 
kmrk kwem in Mkmgynmiurn). Stamens 2 - 5, opposite pcrianth segments, 
f w  f a  or amate at base Chary superior, Icclled, ovule 1; styles usually 
2 bar. Frwt pa a&nq often e n d d  by persistent perianth. 

1. haws stcb&+ubcsc#rt; nxds obwoid ................................ r -  
4 Lnva wtth vPnoluecnt yclbrrirh ~~ or mealy with minute whitish 

scab nmr adlate; d QtP#)BEd-gbbe or ellipsoid .................... .2 
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2. Erect herbs 10-300crn; lea= 1-llcm; flamr clustm forming conspicuous 
.................................................. terminal panicles 1. - 

+ Diffuse, prostrate alpine herb; leavts mostly 1-1.5cm; fkmm comdd 
......... .................................... amongst leaves .... -3. w 

1. CHENOPODIUM L. 

Erect herbs. Leaves entire, dentate, shallowly lobed or pinnatifid, mealy with 
whitish bladder-like scales, or yellowish gland-dottcd. Flower clusters m u e d  
into terminal panicles; flowers bisexual or unixxual. Rrianth segments 3 - 5.  
herbaceous, connate at base. 

1. Leaves mealy with minute whitish bladder-like scales, eglandular, not aromatic 
2 

+ Leaves with translucent yellowish glanddots, not mealy, aromatic ......... . 5  
2. Robust herbs, 30- 300cm. leaves usually large, mostly 3 - I lcm. ovate-deltoid, 

scarcely lobed but often dentate; upper part of leaf triangular, often acute 
3 

+ Weak herbs, 10 - 50cq leaws often small, mostly 1 - Ucm, c n a k - o b ~  often 
3-lobed but scarcely dentate; upper part of leaf triangular or oblong, obtuse 

4 

3. Plants green throughout; stems 30 - 100cm; leam mostly 3 - 7cm, margins entire 
or shallowly dentate; petioles 0.5 -4cm ............................. 1. C album 

+ Plants often reddish tinged; stems 100- 300rm; leaves mostly 7 - llcm, margins 
............................... coarsely dentate; petioles 4- 10cm 2 C gigauleum 

4. Slender erect herb, 20- 50cm; leaves usually lobed and bluntly toothed, upper 
part oblong, obtuse ................................................ 3. C ficifolium 

+ Decumbent herb, 5-20cm; leaves unlobed or shallowly lobed near base, 
otherwise entire, upper part triangular, obtuse .............. .4. C pFosmtum 

5. Petioles 0.2 - lcm; leaves lanceolate, narrowly acute or acuminate, irregularly 
serratedentate to subentire; flower clusters subglabrous in slender spikes forming 
elongate panicles ......................................... 5 .  C ambtosioides 

+ Petioles 1-3cm; leaves oblong, pinnatifid with blunt teeth; flower clustm 
pubescent, cymosely arranged on branches of elongate panicles 

1, C album L.; C album sensu ERI. p.p. 
Stems 30- 100cm. h v e s  ovate-deltoid. (1.5 - )3 - 7 x 0.7 - 4cm, subacute, base 

cuneate, margins entire or shallowly dentate, sometimes weakly 3-lobed, mealy 
beneath; petioles 0.5 - 4cm. Flower clusters dense, sessile, forming slender panicles. 
Flowers bisexual or lower ones female, c 0.75mm diameter. Perianth segments 5. 
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Stamens 5. Seeds (with h n  pericarp removed) black, 1.2 - 1.5mm, with faint radial 
striations 

Bhutfn: S - Sarnchi and Gaylegphug districts, C - Ha, Thimphu and Bumthang 
districts; S3kkim. W d  of cultivated ground, 550- 2800rn. January-August. 
Sometimes cultivated as a food-grain and pot-herb (126). 

Z C gigantcum D. Don; C album L. subsp. amaranticolor Coste & Reynier, C 
album m s u  F.RI. p.p. 

Similar to C album but a larger, often reddish plant, 1 - 3m; leaves rhombic- 
ovate, 7 - 11 x 3 - 7cm, unlobed or shallowly 3-lobed, acute, base cuneate, margins 
csarsdy irregular-dentate; petioles 4 - 10cm. 

Sikkim: terai and foothills. Cultivated, 200- 1500rn. September. 
Cultivated as a green vegetable. 

3. C f d f d h m  Smith; C album sensu F.B.1. p.p. Dz: Hethu; Nep: Bethu. 
Slender erect herb, 20- 5Ocm. Leaves ovate-oblong, 1.5 - 2.5(- 3) x 0.5 - 1.5cm, 

usually 3-lobeQ margin usually bluntly toothed, mealy beneath, upper lobe oblong, 
obtuse; pe~ioles 0.4- 1.9cm. Panicles slender. Seeds c Imm, minutely pitted. 

BbuW. S - Sarnchi and Phuntsholing districts, C - Punakha and Tongsa 
districts. Weed of cultivated ground, 500- 1600m. January-June. 

A C prPstratum Herder; C kami (Murr) Aellen 
Similar to C fiaydium but a small decumbent herb 5 - 20cm; leaves ovate, 1 - 2.5 

x 0.7 - 1.5cm, unlobed or shallowly lobed in lower part, obtuse, entire; petioles 
0.5 - 1.2av seeds pitted. 

CBurnbi: between Phari and Tuna. Disturbed soil, 4260-4570m. August. 

5. C - . . L. Fig. 17kJ. 
Ammatic herb 60- 125cm. Laves lanceolate, 3 - 7 x 0.7 - 2cm, narrowly acute 

or ;lcuminatz base attenuate, usually irregularly serratedentatc, sometimes almost 
entire, & d y  yellowish $landdotted beneath; petioles 0.2 - lcm. Flower clusters 
sub&bnws. rather &stant on slender spikes forming elongate panicles. Flowers 
usually b d .  krianth segments 5 .  Stamens 4 - 5. Seeds c 0.7mm diameter, 
rrnmh. 

Bllulrrr S - Phuntsholing and Gaylegphug districts, C - Punakha and Xish@ang 
distnc-; !3kUm. Wctd of cultivation, 200- 1650111. May- November. 

lvatiw of tropical America 

6. C balrys L. 
Sam~lar to C ambmmi& but a smaller herb, 10- 55cm; leaves oblong, 

pinazt~fwl, 1 - 6 x 0.5 - 2cm, lobes bluntly toothed; petioles longer, 1 - 3cm; flower 
clusters pukscaft, usually eym~gdy arranged on branches of elongate panicles. 



Bhutan: S -Chukka district (Chasilakha), C -Ha diarict (Ha) Md ThunMu 
district (Paro and Thimphu); Sikkim. Weed of cultivated f a  I m - m .  
July- October. 

Prostrate or erect monoecious herbs. k w s  stellate-pubescent. cntim Flowers 
in small clusters in axils of uppermost leaves, unisexual, ebractcatc; male flowm 
uppermost with 3 - 5 periant h segments and 3 - 5 stamens; femak bmuh, 
with 3 perianth segments. 

1. A. prostrata L. Fig. 17ij. 
Stems up to 20cm. Leaves ovate or obovate, 5 - 18 x 3 - 12mm. obtuse, base 

cuneate, brownish stellate especially beneath. Male flowers 4- 5 in a short stalked 
cluster, perianth segments obovate, 0.5-0.7mm, membranous. Female flowers 
several, perianth segments c 0.5mm, increasing to c lmm in fruit. Seeds obma~d 
c 1.5mm, enclosed by persistent perianth. 

Sikkim: Temu La. Alpine screes, 4%. September. 
A second, possibly undescribed, species of Avrii,  has been collected in the 

Lhonak valley, Sikkim, differing from A. pmsfmfa as follows: habit erect, stans 
2 - 6cm; leaves sometimes rosettcd at base, ovate, 5 -6 x 2 - 3mm, acute; Eecds 
obovoid, c 1.8mm. 

3. MICROGYNOEClUM Hook. f. 

Similar to Axyris but leaves mealy with whitish scales, not stellatc-pubescent; 
male flowers in small clusters, with 5 connate perianth segments and 2 - 3 sUim% 
female flowers below males, solitary or few, each with 2 bmckoks, @th a t ;  
seeds compressed-ovoid, warted. 

1. M. tibeticum Hook. f. 
Prostrate herb, stems up to 12cm. Leaves rhombic-ovate, (3-110-15 x 

1.5-9mm, acute or obtuse, base cuneate or rounded. Male perianth I.Smm, 
yellowish; filaments 2-2.5mm. Female flowers with bracteoles c 0 . 7 m  

Sikkim: Tungu, Cholamo etc; Chumbi: Phari. Alpine scncs, 4UK)-HXh. 
August - September. 

Family 32. -CEAE 

by D. G. Long 

Herbs, shrubs or woody climbers. haves simple, ahemate or opposik entir~ 
exstipulate Flowers in heads, racemes, spikes or panicla, actinomorphrc, bixrtwl 
or sometimes unisexual, each subtended by a papery or hardened bract and d y  



3 2  AMARANTHACEAE 

2 braamla. Rrianth sf2pents 3 - 5, mostly free, papery or rigid. Stamens 3 - L 
opposite perianth segments, 1- or 2-celled, free, or filaments connate into a basal 
i n g  or nbe, sometimes alternating with pseudostarninodes. Ovary superior, 

ovules 1 or several, styles 1-3. Fruit a capsule or utricle, sometimes 
circumscissile, rarely a berry. 

1. bs alternate (some leaves also opposite in Aerva) ......................... 2 
...................................................................... + h v e s  opposite .6 

2. Shrubs, sometimes climbing; flowers rather distant in spike-like racemes, often 
forming panicles; fixit a 3 - 5-seeded berry ....................... . I .  Deeringia 

+ Herbs, not climbing; flowers densely congested in heads, spikes or panicles; fruit 
.......................................................................... a dry capsule 3 

3. Flowers in elongate terminal panicles, unisexual, males above, females below; 
style short, thick, bearing 2 - 3 subulate stigmas; Ieaves ovate-ellipt ic; petioles 

.......................................................... up to lOcm 4 Amaranthus 
+ Flowers in shon, rarely elongate spikes, bisexual; style slender, stigmas 1-2, 

subcapitate; leaves elliptic, often narrowly; petioles up to 3cm .............. .4 

4. Some leayes usually opposite; flower spikes 6- 9mm broad; bracts and perianth 
................................................... densely white pubescent .6. Aerva 

+ AU !ems alternate; f l o w  spikes 10- 16mm broad; bracts and perianth glabrous 
5 

.. 5. Diffuse annuals; flowers in globose heads; capsules 1-seeded .3. Allmania 
+ Erect annuals; flowers in elongate spikes; capsules 2 - 10-seeded . .2. Celosia 
6. Rowers in diffuse panicles, unisexual; leaves reddish or purple with pink or 

.......................................................... yellowish bands 1 1  Iresine 
+ Rowers in dense spikes or heads, bisexual; leaves usually green, sometimes 

............................................... purplish but never with paler bands 7 

7. Large woody climber with pendulous spikes; perianth segments hairy only at 
............................................ apu, otherwise glabrous 7 Stilbanthus 

+ Erect, decumbent or prostrate herbs or subshrubs; spikes or heads suberect or 
in a x i l h y  clusters; perianth segments glabrous or pubescent throughout. ..8 

8. Bracts and perianth segments flat and papery, not needle-like or hooked (stiff 
and prickly in Alternanthem pungem); inflorescences mostly axillary (always 
terminal in Gomphrena, sometimes in Aerva) ................................. .9 

+ Bracts and perianth scgments needle-like or hooked at apex; inflorescence of 
elongated or rounded terminal spikes ............................................ 11 

9. lnfiorrscences always terminal; each flower enclosed by two boat-liki keeled 
~~~ ............................................................. 10. Gomphmna 

+ hflor- mostly axillary, also terminal in Aerva; flowers not enclosed by - ............................................................................ 10 



10.Some leaves usually alternate; spikes oblong penanth .segments densely d k y  
hairy .......................................................................... .6. k m a  

+ Leaves all opposite; spikes subglobose; perianth segments glabrous or sparsely 
pubescent ........................................................... .9. M m m ~ t b m  

11. Flowers in threes forming spikes or dense heads; central flower of each group 
perfect, with unhooked perianth segments; lateral flmms impcrfcct, with 
perianth segments reduced to hooked spines ...................... .S. CyltboL 

+ Flowers arranged singly in spikes, all perfect, subtended by needle-like bra~qs; 
perianth segments rigid, unhooked .............................. -8. Acbrratbcv 

1. DEERINCIA Brown 

Scrambling or climbing shrubs. Leaves opposite Flowers biserual, rather distant 
in elongate spike-like racemes which form panicles. Perianth segments 5,  c o m e ,  
becoming reflexed in fruit. Stamens 5, anthers 2-celled, filaments united at base 
into a cup; pseudostaminodes absent. Ovary subglobosq stigmas 3, linear. Fruit 
a 3 - 5-seeded berry. 

1. D. amaranthoides (Lamarck) Merrill; D. celosioides Brown. Nep: &zkn'Sag (34). 
Bangi Laham (1 17), Benthuya (1 17). Fig. 19a,b. 

Stems up to 6m. Leaves ovate, 2- 7 x 1.5 -4cm, acute or acuminate, base 
rounded or truncate, often reddish-tinged, puberulous beneath; petioles 5 - 1Smrn. 
Spikes 10- 25cm; pedicels 1 - 2mm. M a n t h  segments crimson, c 2.5mm. Berry 
subglobose, c 5mm, red. 

Bhutan: S-Sarnchi, Phuntsholing, Chukka, Gaylegphug and Deothang 
districts, C- Punakha and Whlgang districts; Sikkim. Amongst shrubs at margins 
of Subtropical and Warm broad-leaved forests, 100- 1800m. August - Fkbruary. 

Erect glabrous annuals. Leaves alternate Flowers in terminal spikes, bisexual. 
Bracts and 5 perianth segments whitish, papery. Stamens 5, anthers Zcelkd, 
filaments connate into a tube at base, pseudostamin& minute Ovary o d d ;  style 
1, filiform, with capitate stigma. Fruit a 2- 10-seeded circumscissile capsule. 

1. C argentea L. 
Herb 30-60cm. Leaves narrowly elliptiq 4- 15 x 0.5 -4.5cm, tapering to acute 

base and apex; petioles 1 - 3cm. Spikes white or tinged pink, ovoid or oblong, 2 - 12 
x 1.5cm. Perianth segments lanceolate, 5 -6 x lmm. Capsule obovoid, c 35mm; 
seeds black, glossy. 

Bhutan: C -nshigang district (Whi Yangtsi); Sikkim: Darjceling. W e d  of 
cultivated and waste ground, 100- 1200rn. March -August. 



The a h  description and records apply to the typical var. argentea, an 
introduced weed of unknown origin. The var. cristata (L.) Kuntze (C cristata L.) 
is sometimes cultimted in Sikkim as an ornamental; it differs in having brightly 
coloured red, yellow or purple spikes in which the upper parts bear sterile flowers 
and ax enlarged, crested, feathery or fasciated. 

3. ALLMANIA Wight 

Diffuse annuals. Leaves alternate. Flowers in leaf-opposed or terminal globose 
heads, bisexual. Bracts papery, long-pointed. Perianth segments 5, papery, free. 
Stamens 5, anthers Zcelled, filaments connate into tube at base, pseudostaminodes 
abmt. Ovary ovoid, compressed; style slender with shortly bilobed stigma. Capsule 
ovoid, 1-seeded, circumscissile 

1. A. nodiflora (L.) Brown 
Stems 30- 6h-1. h v e s  narrowly elliptic or spathulate, 3 - 9 x 0.5 - lcrn, acute 

or obtuse, tapering at base, subsessile or with short petioles up to 10mm. Heads 
subglobose, 1 - 1.5cm diameter. Bracts and perianth segments narrowly lanceolate, 
4-6mm, pale with green or purple midribs. Capsule c 3.5mm; seeds c 2rnm. 

SiJrLim: Darjeeling, Siliguri etc Weed of cultivation, 120rn. May-July. 

4. AMARANTHUS L. 

E m  annuals, sometimes spiny. Leaves alternate. Flowers in clusters densely 
-ed into spikes, unisexual, usually males above, females below. Bracts smd,  
papery. Rrianth segments 3 or 5, free, membranous with green or purplish midrib. 
  tam ens 3 or 5, anthers 2celIed, filaments free to base, pseudostaminodes absent. 
Ovary avoid, style very short, stigmas usually 3, filiform. Capsule heeded, 
compressed, circumscissile or bursting irregularly. 

FK, 19 and Cacheme A-. a & b, DePringM amamnthoides: a, ponion 
of h a x  with lcaws and ~nkmccnce;  b, flower. c & d, Aema sanguinoknta: C, flower surrounded by 
brrrJ and brr.rcdc+- d flowr disuct4d to s b  stamens and ovary. e & f, A c h y a d ~ ~  mpem: e, upper 
port of inflorcsccnce; f, portion of inflomtnce with single maturing flower. g, Cyarhula tomentosa: 
llcntr d m .  h - J. Slrlbsmlhur s r a ~ :  h, w o n  of s h m  with kavw and terminal inflorescence; 
I.  bwr  vuh broLt Md b m e ,  J, the same with perianth removed to show stamens, staminodes and 
wary. k & L Anwm~lhra h-rbndw: k, male flower; 1, female flower. m & n, Gomphmna celosioides: 
n ~ ~ u , ~ ~ t u b r a n d ( ~ ~ r y ; n , b r a n r d c o & ~ A l t e r m t h c m ~ ' I i r : ~ p o r o o n  
of rkaa W h  Lepw, and flom cluaac; n fbwr with dcvelOplns capsule Clcgoew. q. Oplrnria vulgarir. 
pmtlm of b m 3 1  wgnrnt with spines and flower. W: a, h x 2/5; o, q x VJ; e x 1%; y x 5 ;  rn, 
n r 6 : b f , 1 , j , k  * 1.1 * 16,p K I z c d  x 13.DrawnbyM.Bates. 
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1. Sterns with axillary spines .......................................... .4. A. spinosus 
+ Stems unarmed ...................................................................... .2 
2. Robust herb 30- 200cm; spikes 8 - 12mm broad; perianth segments 5; capsule 

......................................................... circumscissile .l. A. hybridus 
+ M k  herbs 10-50cm, spikes 3 -7mm broad; perianth segments 3; capsule 

................................................ bursting irregularly or indehiscent .3 

3. Erect herb; capsules not or slightly exceeding perianth; seeds somewhat glossy, 
............................... minutely reticulate with scurfy warts .2. A. viridis 

+ Erect or prostrate herb; capsules distinctly exceeding perianth; seeds strongly 
......................... glossy, faintly striate without scurfy warts 3. A. lividus 

1. A. hybridus L.; A. paniculatus sensu F.B.I. non L. Sha: Lasomo. Fig. 19k,l. 
Stems 30- 2Nkm. Leaves ovateelliptic, 5 - 18 x 2.5 - 9cm, acute, base attenuate, 

glabrous, green with large purplish triangular blotch beneath; petioles 1 - lOcm. 
Spikes robust, bright red, 4- 15 x 0.8 - 1.2cm, male flowers uppermost, females 
closer to main rachis. Bracteoles c Smm, with awn-like tips. Perianth segments 5, 
Bate, 25 - 35mm, keeled; male flowers with 5 free stamens and rudimentary ovary; 
females with oblong ovary. Capsule circumscissile, seed c 1.25mm. 

btm C -Thimphu district (Paro, Thimphu and Dochong La) and Mongar 
distria (Lhuntse), N -Upper Mo Chu district (Gasa); Sikkim. Cultivated, 
2000-285(kn. July-August. 

Cultivated as a grain and leaf crop. The Bhutan plants belong to subsp. hybridus 
Mr. trYthtOSfPCM M ~ q u i n  (A.  hypochondriacus L., A. hybridus subsp. 
hJ"h~dnbcus (L.) Thellung) characterised by its bright red inflorescences 
(becoming green when dry). 

2 A. viridis L. 
Differs from A. hybrrdus in its smaller size, 10- 50cm; leaves broadly ovate, 2 - 7 

x 1 - 6cm, subacute or obtuse; spikes slender, 2 - 7 x 0.3 - 0.6cm; flowers mostly 
female with a few males above; perianth segments 3, c lmm long; stamens 3; 
stigmas 2 - 3, minute; capsule warty, bursting irregularly or indehiscent, not or 
rlightlq erceeding perianth; seeds somewhat glossy, minutely reticulate with scurfy 
warts. 

Bhetaw S - Phuntsholing and Gaylegphug districts, C -Tongsa and Tashigang 
&stnc?r. Nreed of gardens and roadsides, 300- 1300111. April-June 

3. A. Y W  1.; A. blirurn L., A. oleraceus L. 
V w  fimlar to A. viridis but erect or prostrate; capsules distinctly exceeding 

pcrlanth; wxls strongly glossy, faintly striate without scurfy warts. 
SiWrbn: Trrzu and Darphng foothills. Weed of disturbed ground, 1050- 1800m. 

Apnl - August. 
Two subspecies occur: subsp. lividus (A. lividus var. ascendens (Loiseleur) 

Hayward & Druoe), an cnct pbnt with larger laves up to 12cm, closely resembling 



A. viridis, and subsp. pohgonoides (Moquin) Probst, a ~mallcr prostme plvrr 
with smaller leaves 1.5 - 2cm. 

4. A. spinosus L. 
Distinguished from other Amamnthus species by the prrscncx of parred auliary 

spines 7 - 12mm; stems 20 - 100cm; leaver ovatedliptic, 2 - 7 x I - 3 k m ,  ircute 
or obtuse; petioles up to 5cm; spikes 3 - h ;  paianth segments 5; capruk 
circumscissile. 

Bhutan: S - Samchi, Phuntsholing., Sarbhang and Gaylegphug distrlcta 
C - Punakha district; Sikkim. Weed of waste ground, madsides urd n~rslde 
shingle, 200- 1500m. May-September. 

5. CYATHULA Blume 

Perennial herbs or subshrubs. Leaves opposite Flower clustas forming vrminal 
spikes or dense heads, each cluster composed of 1 - 2 central fertile flowers and 
an outer 1 - 2 sterile flowers with perianth segments reduced to hooked awns. Mde 
flowers bisexual. Perianth segments 5, rigid or papery. Stamens 5, anthers tctiled, 
filaments connate at base into a cup, alternating with short pseudostaminodcs. 
Ovary obovoid or oblong, style filiform with capitate stigma. Capsule ellipsoid, 
1-seeded, indehiscent; dispersed by hooks. 

1. Creeping herb with slender erect stems 15 - 60cm; f l m  clusters forming slenQer 
............................................... spikes 4 - 6mm broad .3. C pros- 

+ Erect subshrubs 100-200cm; flower clusters aggregated into dense spikes or 
............................................................. heads 13 - 20mm broad -2 

2. Leaves tomentose; flower clusters forming spikes ............. 1. C tommtosa 
+ Leaves sparsely pubescent; flower clusters in oblong or subglobox heads 

2 C apitata 

1. C tomentosa (Roth) Moquin, Fig. 19g. 
Subshrub 1 - 2m. Leaves ovate-elliptic, 5 - 15 x 2 - 7cm, acute, base rounded, 

silky tomentose, paler beneath; petioles 5 - 15rn.m. Flowers in rounded white or 
yellowish heads 13 - 20mm diameter, densely or loosely aggregated into terminal 
spikes. Sterile flowers with hooked awns 6-7mm. Fertile f l o w  with perianth 
segments ovate-lanceolate, rigid. Stamens c 3mm, pseudostaminodes spathutate, 
fimbriate c lmm. Seed c 1.75mm. 

Bhutan: S - Deothang district W a r i  Chu), C - Punakha district (Wangdu 
Phodrang, Lometsawa, Thinleygang); S W m .  Margins of Warm broad-leaved 
forest, 900 - 2000m. August - September. 

2. C capitata Moquin 
Similar to C tomentaw but leaves sparsely p~dxscent, acumiraate; flowrcr clustm 
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aggregated into short subglobose or oblong heads; sterile and fertile perianth 
segments 3-4mm, up to 7mm in fruit; pseudostaminodes minute, ciliate. 

l h r b ~ ~  C -%ngsa district (Xshiling) i d  %higang district (Gomchu); Sikkim. 
Forest margins, 1800- 27501-11. July- September. 

3. C m t a  (L.) Blume 
Creeping perennial herb with erect shoots 15 - 6Ocm. Leaves rhombic-elliptic, 

25 - 7 x 1.5- 4cm, acute, base cuneate, sparsely or densely hirsute, often reddish- 
tinped; petioles 2 - 8mm. Flower clusters forming slender spikes 4 - 6mm broad. 
Fertile flowers with perianth segments c 2mm, c lmm in sterile flowers, enlarging 
to 2mrn at maturity. Clusters becoming deflexed in fruit. 

Bb- S - Sarbhang district (Lao Pani) and Gaylegphug district (Gaylegphug); 
W m .  Amongst leaf litter in terai forests, 150-600m. October- March. 

6. AERVA Forsskal 

Herbs, often woody at base, or subshrubs. Leaves alternate or opposite. Flowers 
in short terminal and axillary spikes, often becoming paniculate, bisexual or 
t.mise~ual. Manth segments 5, free, papery, Stamens 5, anthers 2-celled; filaments 
connate into a basal collar, alternating with 5 Linear pseudostarninodes. Ovary 
compressed, style short, stigma minutely bilobed. Capsule compressed, 1-seeded, 
circumscissile. 

1. A. m a o l e n t a  (L.) Blume; A. scandens (Roxb.) Moquin. Fig. 1 9 4  
Slender erect herb or subshrub 60- 200cm. Leaves elliptic or lanceolate, 3.5 - 7 

x 1.5 -2.5cm, acute, base cuneate, apprPssed whitish hairy especially beneath, 
often purplish tinged; petioles 3 - 10mm. Spikes ovoid, 10- 20 x 6 - 8mm, white- 
h -hn th  segments ovate, c 2.5mrn, densely white hairy. Capsule c lmm. 

Bbut.n: S-Samchi, Phuntsholing, Gaylegphug and Deothang districts, 
C - Punakha, Tongsa and Tiishigang districts; Sikkim. Margins of Subtropical and 
Wi~rm broad-leawd forests, 200- 1600111. November - May. 

Sometimes cultivated as an ornamental border plant. 

7. STUBANTHUS Hook. f. 

Law d y  climber, branches pendulous. haves opposite Spikes terminal or 
pxil1ar-y fmm uppermost nodes, often panicled, borne on pendulous peduncles. 
Penvlth segments 5, rigid. Stamens 5, anthers 2ceUed, filaments shortly connate 
i~ bau, alternating with oblong, toothed pseudostaminodes. Ovary oblong, 
corn-, styk slender, stigma minute. Fruit oblong, I-seeded, indehiscent. 
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1. S. scandens Hook. f. Fig. 19h-j. 
Leaves ovate-elliptic, 4 - 11 x 1.5 - 6cm, acuminate, babc cuneate apprmrd 

pilose; petioles 1 -4cm. Peduncles 3 - 5cm. Perianth xgmcnts o v a t e - m e ,  
c 4.5mm, enlarging to 9mm in fruit, whitish woolly at a p a .  Fruit oblong c 3.5mrn. 
hairy at apex. 

Bhutan: S - Phuntsholing district (above Phuntsholing); SUrlrim: Dar~ccling, 
Rongbe etc. Warm broad-leaved forests, 900 - 2100m. June - Augus!. 

8. ACHYRANTHES L. 

Perennial herbs. Leaves opposite Flowers in elongate terminal or axillary spikes 
becoming deflsced, bisexual. Bracts and bracteoles spine-tipped. kt-ianth segments 
5, rigid. Stamens 5, anthers 2-celled, filaments connate at base into shon cup, 
alternating with oblong, toothed pseudostarninodes. Ovary oblong, style filiform, 
stigma capitate. Fruit 1-seeded, indehiscent, shed with perianth and bracteoles. 

1. A. aspera L.; A. porphyristachya Moquin. Fig. l k f .  
Erect or sprawling herb with long branches, 25 - 100cm. Leaves avatetllipric, 

4 - 11 x 1.5 - 6cm, acute, base cuneate, sparsely to densely appressed pubescent; 
petioles 5-10mm. Flowers at first erect-spreading and congested, becoming 
strongly deflexed and distant in long slender spikes up to 35crn. Bracts subulatc 
spinous, 3mm, basal part 1-1.5mm long, broadened and concave, adnate 
throughout to the spine Perianth segments ovate-lanceolate, 3.5 -4rnm, greenish, 
rigid. Pseudostaminodes bearing a fimbriate scale, almost equalling stamens. 
Capsule oblong, 2mm. 

Bhutan: S - Phuntsholing and Deothang districts, C - Punakha, Mongar and 
Tashigang districts; Sikkim. Weed of roadsides and margins of cultivation, 
300 - 1450m. June -August. 

Roots, leaves and seeds used medicinally (13). 

2. A. bidentata Blume 
Similar to A. aspem but texture softer; spikes shorter, mostly up to 10(-2O)cm; 

basal part of bracts 0.75 - lmm, free from spine except at base; pseudostaminodes 
very short or almost absent. 

Bhutan: S -Chukka and Gaylegphug districts, C - Punakha district, N -Upper 
Mo Chu district; Sikkim. Margins of Subtropical and Broad-leaved forests, 
300 - 2400m. August - November. 

9. ALTERNANTHERA Forsskal 

Prostrate or erect annual or perennial herbs. Leaves opposite. Flowers in sessile 
or pedunculate rounded heads, bisexual. Bracts and bracteoles papry or rigid, 
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somerima spine-tipped. Rrianth segments 5, free. Stamens 2 - 5, sometimes some 
without anthers, anthers l-celled, filaments united into basal cup, alternating with 
pseudostaminodes. Ovary with short style and capitate stigma. Fruit 1-seeded, 
indehisrxnt, falling with perianth. 

1. Leaves sessile; stems with 2 lines of hairs .......................... .l. A. sessilis 
+ Leaves petiolate; stems uniformly pubescent or glabrous ..................... .2 

2. Leaves 5 - 10cm; flower clusters on short peduncles ......... .4. A. brasiliana 
+ Lea= 1 - 4cm; flower clusters sessile ............................................ - 3  
3. Prostrate herb; leaves green; bracts and bracteoles glabrous . .2. A. pungens 
+ Erect herb; leaves purplish; bracts and bracteoles whitish pilose on back 

3. A. bettzickiana 

1. A. sesdk (L.) DC. Fig. 190,p. 
Prostrate or decumbent herb rooting at nodes, often perennial, stems with 2 lines 

of hairs Lam elliptic or oblanceolate, 1 - 5 x 0.25 - 2cm, acute, attenuate at base, 
s i k  glabrous. Flower clusters sessile, globose, white, 5 - 8mm diameter. Perianth 
segments all similar, 2- 3mm, papery, unarmed. Stamens 5, only 3 bearing anthers; 
basal cup very short, pseu-odes minute. Capsule rounded, c 2mm diameter, 
compmd emarginate at apex; seed c lmm surrounded by a thick wing c 0.5mm 
broad. 

Bbutna: S-Samchi, Phuntsholing, Gaylegphug and Deothang districts; 
C - Punakha and Mongar districts; Sikkim. Weed of cultivated ground and damp 
road&, u)0- 1500m. March -August. 

2. A. paqgens Kunth 
Similar to A. sessilis but a more compact prostrate herb; stems evenly pubescent; 

leaves broadly ovate, 1-2.5 x 0.75 -2crn, apex rounded and apiculate, base 
taperug into distinct petiole up to lcm; bracts and outer perianth segments spine- 
tipped, inner sements blunt, dentate, bearing barbed hairs at base; stamens 5, 
all bearing anthers; capsule orbicular, compressed. 

Bl~ataa C -Mongar district (Lingmethang, Shongar Chu) and Tashigang 
district (Shiri Chu). Weed of roadsides and footpaths, 950 - 1300m. June -July. 

Native of tropical America. 

3. A. bettzidrhar (Regel) Voss 
Erect herb 20-45cm, stems and leaves purplish. Leaves rhombic to oblanceolate, 

1 - 2.5 x 0.5 - 1 .5cm, acute or acurninate, often undulate. Flower clusters 5 - 6rnrn, 
Perianth segments acute with excurrent midrib, outer 3 distinctly 3-nerved 

whiu-pbse on back, inner 2 shorter. 
B M ~ :  S - Sarnchi district (Sarnchi). Cultivated in garden, 500m. March. 
Nativr of S A.tt?ena cultivated as an ornamental. 



4. A. brasiliana (L.) Kuntze 
Similar to A. berrtickiana but decumbent; leaves elliptic, 5 - 10 x 2 - 4cm, 

shortly acuminate, dark purple, base attenuate into petiole 1 - Zcm, flows cluslm 
larger, 8 - 1 lmm diameter, borne on short peduncles; bracts pilox, outer penanth 
segments subglabrous. 

Bhutan: S - Samchi district (Samchi). Cultivated in garden, SOOm. hlarch. 
Native of S America cultivated for its purple foliage. 

10. GOMPHRENA L. 

Erect, prostrate or decumbent, annual or perennial herbs. h c C e s  opposite 
Flowers in oblong or globose terminal heads, bisexual, each flower in axil of 
persistent bract and subtended by 2 bracteoles; bracteoles keeled, often crested on 
back, shed with fruit. Perianth segments 5, free, densely lanate on back. Stamens 
5, ant hers 1 -celled, filaments united into tube; pseudostaminodes present or absent. 
Ovary with short or long style and 2 stigmas. Capsule I-seeded, indehiscent, 
compressed. 

1. Perennial; flower heads oblong or subglobose, white; bmcteoles with short dorsal . . tooth near apex .................................................... 1 G. celosoldcs 
+ Annual; flower heads globose, pink to purple; bracteoles with dorsal crest from 

base to apex .......................................................... 2 .  G. globosa 

1. G. celosioides Martius. Fig. 19rn,n. 
Prostrate or decumbent perennial, to 60cm tall. Leaves elliptic-oblanceolatq 

subacute, base attenuate, pilose with long appressed hairs espetially beneath; 
petioles 2 - 1Omm. Flower heads subglobose or oblong, 1 - 4cm, closely subtended 
by uppermost leaves. Bracts ovate, c 3 x 2mm, bracteoles c 6 x 3mm, bearing 
a short dorsal tooth near apex. Perianth segments c 5.Smm, outer 3 almost flat, 
lanate near base, inner 2 with green midrib, lanate to apex. Capsule ovoid, 
compressed, c 1.75mm. 

Bhutan: C -Bngsa district (near Shamgong) and Mongar district (Lingmethang, 
Shongar Chu). Weed of roadsides and cultivated ground, 850- 1750m. June-July. 

Native of S America. 

2. G. globosa L. 
Similar to G. celosioides but annual; flower heads globose, broader, 1.5 - 25cm 

pink or purple; bracteoles c 8mm with a dorsal crest from base to apex. 
Bhutan: S -Phuntsholing district (Torsa River); Sikkirn. Weed on riverside 

shingle, 200m. May. 
Possibly naturalised from cultivation; native of S America. 
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11. RESINE Browne 

ihcnnial herbs or subshrubs, dioecious. Leaves opposite. Flowers in spikes 
tbrmirtg parudeS unkxud. Bracts and bracteoles membranous. Perianth segments 
5, frw. Stamens 5, filaments connate at base, pseudostaminodes minute Ovary 
globose with very short style and 2- 3 linear stigmas. Capsule 1 -seeded, 
ldehlxcnt . 

1. I. kbsdi Lindtey 
perend herb to 1.5m h v c s  succulent, broadly ovate or orbicular, 2.5 - 8 

x 25 - 8cm, apec 10unded or ntuse, variegated purple to green with pink or yellow 
Wotdres along wins, sparsely yellowish pubescent beneath; petioles 1 -2cm. 
Parricks 5 -2&m Watts and bmtmles we, c Irnrn, glabrous. Perianth segments 
oblong, c IZmm, greenish-white, with a fw long hairs at base. 

s ik ih .  Cultivated. 
Natiw of Brazd; only female plants are cultivated for their showy foliage. 

Large succulent shrubs; stems cylindric; branches segmented, deeply 
)orrgitudhHy ribbcd or compnssed, usually armed with spines and bristles borne 
on ashim-& a d c s  L a m  usuany absent or small and early deciduous. Flowers 
oobrarK smk astbomorphrc, bisexual, usually showy. Rrianth of numerous free 
paal4.k segments in several whorls. Stamens numerous, inserted at base of 
7 t h .  OvPry inferior, 1-locular, ovules numerous, pariaal; style elongate with 
5- 7 stigmatic lobes. Fruit a berry bearing anoles, sometimes spiny, seeds 
tumucws endosed in hard white ad. 

1. Sqpam of branches columnar, deeply longitudinally ribbed, not compressed 
3. cereus 

t sqnwnts of tzrvrhes comprased, not ribbed . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .2 
2. Sesnans d y  with lOng spines; fiowws )cllow; stamens shorter than perianth 

I. Opuntia 
+ %gnmiU without Long s p k .  fkwm rrd; stamens much longer than perianth 

X Nopalea 

MuEh brad id  rhnrbq #gsmts of brandm strmyly c o m p ~  obovate. 
& m k s & . ~ h x t W k e u r d  1-8)onespinn. Flowrssubterminal, 
prmatfr *. rprrrdrnlL Stamm much shorter than perianth. 
230 



1. O. vulgaris Miller; 0. monacantha (Willdenow) Haulorth. DL: J m g c 7  T m  
Eng: Prickly Bar.  Fig. 19q. 

Suberect or sprawling shrub 2- 4m; trunk spiny or smooth; branch -ts 
obovate, flattened, 10- 30 x 5- 12cm; areoles whitish woolly with a fm b m  
barbed bristles; spines 1 - 2 per areole, 2 -4(- 6)cm pa)c gryish with b m  
tip. Laves subulate, 2 - 3mm. Flowers 5 - 7crn diameter; pcrianth ~gmcms brigfd 
yellow, outer tinged with red. Fruit obovoid, 5 - 7 x 2 -4cm, reddish, s p h e h  
but with numerous barbed bristles on areoles. 

Bhutan: S - Phuntsholing district (Phuntsholing), C - Punakha &ria 
(Punakha and Wangdu Phodrang) and Tongsa district (Mang& Chu valley). 
Hillsides in dry valleys, 250-1500m. April-June 

Native of S America, naturalised in Bhutan. Formerly used as a host for the 
cochineal insect. Fruit edible, but barbed bristles highly irritant. 

2. 0. elatior Miller 
Similar to 0. vulgaris but branch segments often larger, to 4Ocm Ion& m l e s  

brownish woolly; spines 3 - 8 per areole, 1.5 - 3m long, slightly compressed at base, 
brown throughout, sometimes blotched. 

Sikkim: introduced at Darjeeling (34). 

2. NOPALEA Salm-Dyck 

Similar to Opunria but areoles without long spines; perianth segments red, c m t ,  
much shorter than long-exserted stamens. 

1. N. cocheniltifera (L.) Salm-Dyck; O p r i o  cocheni//fem (L.) Milier. Eng: 
Cochineal Cactus. 

Shrub 2 - 4m. Branch segments obovate, 15 - 20 x 7 - lOcm, srnoot h. Amles 
white, spines absent, bristles early caducuus. Flowers numemus, s u m a h  bnght 
scarlet. Perianth segments erect, obovate, 6- 13 x 4-6mm. Stamens e~serted c 
1.5cm beyond perianth. Stigma yellow, 6-7-lobed, shortly exsened beyond 
stamens. Fruit red, c 5cm long. 

Bhutan: Phuntsholing district (Phuntsholing). Cultivated in garden, 2501x1. 
February. 

Cultivated as an ornarnentd. Formerly cultivated in India as a host for the 
cochineal insect. Native of tropical America. 

3. CEREUS Miller 

Litt le-branched shrubs, segments of branches columnar, decply longitudinally 
ribbed; areoles borne on ribs, woolly and spiny. Flowers large nocturnal, showy. 
Perianth early deciduous. Stamens numerous, not exserted. 



I. C pcruvhmus (L.) Miller. Eng: Hedge Cacrus. 
Columnar shrub or up to 1Om or more Branch segments elongate, 10- 12cm 

diameter, s4ghtly glaucous-green. Ribs 6(- 9), when young almost flat, becoming 
b d y  tmngdar when old. Areoles whitish, bearing 9- 12 yellowish-brown spines 
1 - 2cm. Fknwn white, red or brown, c 15cm long. Fruit orange-yellow, subglobose, 
c 3 . h  diameter. 

Bhuhn: S - Phuntsholing district (Phuntsholing). Cultivated in garden, 250m. 
Natiw of S America cultivated as a hedge plant. 

Family 34. MACNOLIACEAE 

by A.J.C. Grierson 

Tires or shrubs. Leaves mostly coriaceous, alternate, simple, entire, pinnately 
Kined; large enclosing young growth, later deciduous leaving annular scars 
amund stem and often longitudinal scars on petioles. Flowers axlllary or terminal, 
d t a r ~ ,  bisexual, enclosed at first by deciduous spathe-like bracts. Perianth parts 
9-12(-15) in whorls of 3, petaloid or the outer whorl sometimes sepal-like. 
Stamens numerous, spirally arranged, anthers usually with an apical appendage. 
Carpels numerous, rarely few, free or united, spirally arranged on an elongated 

Fnriting carpels ddusclng longitudinally or transversely; seeds 1 or more 
suspended at maturity by thread-like funicles. 

......................................................... 1. Flawers axiUary 2 Michelia 
..................................................................... + Flo\kws terminal .2 

2. Stipulcs free from petiole; receptacle shorter than stamens .. .4. Alcimandra 
+ S t i w  admte to petiole leaving scar 0.5 - 7cm; receptacle longer than stamens 

3 

3. Dcaduous or evcrgrcen; k a m  ovate, elliptic or oboyate, acute or obtuse; carpels 
.................................. fw dehscing along dorsal suture . I .  Magnolia 

+ E ~ e c n ;  kaves oblanceolate, shortly acuminate; carpels united, dehiscing 
.............................................. t~anm-sel y around base 3 Talauma 

I ~. ZO. " q and Magnol&mae. a, Michela doltsopo: fruiting 
m q m &  b B L Tokauna hudgmnrr: h, f r u ~ t ~ n g  ra~ptaclc with tw carpels remaining attached, seeds 
uqmcbd b hd-k f u n # & &  c d h s d  carpel. d - g, MognoliacampbelIri: d, apex of shoot bearing 

a d  laminol bud arlaed by spuk G iknm f, f ~ t i n g  m, g, seed beanng lxw of thread- 
klrt I& -. h - k. Xrtmmrron PMCW h, poition of branch bearing shon-shoot with 
waad~r,pcrrlwrroC~j,-k.dctrismdfnrit.Euplelacar.I-~Eup~~Im 
&mapmw. 1 of skru* harm$ hsva and rn- m, flow; n, carp1 bearing stigmatic 
emt abrr uppa margw a f m  arpcl wmunded by ppcry wing. Scale d x 115; c f, h, I x 

r,b 315.a .cg v I ,  I r Ii/1;o * 2;m x 21~2; j. k x 7 ; n  x 12. Drawn by M. btes. 
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Ewergmn or deciduous trees or shrubs. Stipules adnate to petioles. Flowers 
terminal, perianth parts 9- 12 in 3 - 4 whorls. Stamens several-seriate, shorter than 
m c l e  Carpels free, densely crowded on receptacle, in fruit dehiscing along 
dorsal suture; seeds 1 - 2. 

1. kwes deciduous ..................................................... .Species 1 & 2 
.................................................. + Leaves evergreen .3. M. pterocarpa 

1. M. campbell% Hook. f. & Thomson. Nep: Ghoge Chanp, La/ Chanp (34). Fig. 
206 - g. 

Deciduous tree, 12-15m. Leaves unfolding after flowers, elliptic to obovate, 
25 - 33 x 10- 14cm, acute, base rounded or cordate, pubescent at first, veins 10 - 15 
pairs; petioles 3 -4cm. stipular scar 5 - 7mm. Flowers erect c 15cm across, enclosed 
at first by spathe-like bract 4.5 - 6cm, densely sericeous; perianth parts c 12, outer 
ones yeilowish, inner white, purple near base. Stamens and carpels purplish. 
Fruiting receptacle cylindrical, c I5 x 3cm; carpels obovoid, laterally compressed 
1 - 1 .5cm. 

Bhutna: C - Ha, Thirnphu, Punakha, Tongsa and Sakden districts, N - Upper 
Mo Chu district; Sikkim. Moist Hemlock/Rhododendron forests, 2000- 3100m. 
March - May. 
T w  forms occur in Sikkim, pink-flowered (Lnl Chanp) and white-flowered 

(Ghogs Chrmp); the latter is the common form in Bhutan. 

2. M. g)obasa Hook. f. & Thornson. Nep: Kokre Chanp (34) 
Similar to M. campbellii but leaves unfolding before flowers, su bcoriaceous, 

ovlte-ellipoc, 11 - 22 x 5 - 1 lcm, acute, base rounded, veins c 8 pairs, brownish 
hirsute beneath especially on wins; petioles 1.5 -4cm, stipular scar A as long; 
flowers pendulous c l5cm across; perianth parts c 9, white or cream-coloured, 
stamens crimson; fruiting receptacle 3 - 5.5 x 2cm, carpels 12 - 20, elliptic-ovoid, 
1 - 1.5 x 0.7cm, shortly (c 2mm) beaked at apex 

Bkutra: C - T h p h u  to Mongar districts, N -Upper Mo Chu district; Sikkim. 
Moist Hemlock and Fir fomts, 2440 - 3200. May -July. 

3. M. pamxqa Roxb.; M. spknacarprr Hook. f. & Thomson. Nep: firpate (34), 
chanp (34). 

Ewgrcm tree up to 3(kn. h a v e s  elliptic to obovate, 18 - 35 x 9- 18cm, acute 
a obtuq tmsc attcnuatt, vdrrs prominent, 16 - 20 pairs, glabrous; petioles 2 - 4cm, 
stipular sur * as long as petiok Flowers fragrant, c Bern across, perianth parts 
9, oura ooa precolrb corisccw, inm thinner. white Fruiting receptacle ellipsoid, 
c 15 x 7cm. cvpds 2 x 1.2cm nar- at apex into a flattened lanceolate beak 
c 3.5 x lm. 

Qkkb: ntu S i v o k  T d  forests, 1SOm. April -June. 
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2. MlCHELlA 

2. MlCHELlA L. 

haves and flowers similar to tho% of Magnolra bul flown m. Fruiting 
carpels forming a loose spike, dehiscing by dona1 suture 

1. Petioles unscarred; carpels 1 - 5 ...................................... .6. M. U@ 
+ Petioles bearing a stipular scar; carpels numerous ............................. 2 
2. Stipular scar 3 - 7mm, less than half as long as petiole ........ Spades 1 & 2 
+ Stipular scar 0.7 - 2.5cm, more than half as long as petiole ... .Spdes 3 - 5 

1. M. doltsopa DC.; M. ace& (Wall.) Wall. Nep: Sero C b p  (34). Pulney Ch4m~ 
Runi Champ. Fig. 20a. 

Evergreen tree 8-25m, buds greyish-brown sericwus. Leaves ell ipr~ or 
oblanceolate, 15 - 25 x 5 - 7cm, acute or acuminate, base cuneate, densely 
pubescent beneath at first; petioles 2- 3cm, stipular scar 5 - 7mm. Rowers whtt ,  
10- l5cm across, perianth parts 9- 12, oblanceolate. Stamens ~ l l o w i s h  Fruiting 
receptacle 7 - 12cm, carpels ovoid, 1 - 1.5 x 0.7 - lcm, acute, slightly compressed= 

Bhutan: S -Chukka and Gaylegphug districts, C - Punakha, Tongsa and 
Tashigang districts; Sikkim. Evergreen oak forests, 1830 - 2XWhn. February - 
March. 

Often cultivated; a very valuable timber tree used for building and furniture- 
making (34). 

2. M. velutina DC.; M. lanuginosa Wall. Nep: Phure, Guay Chunp (34), Gogey 
Champ. 

Similar to M. doltsopa but leaves narrower, 17-25 x 3-6cm, silky gFeyish 
pubescent beneath at maturity; petioles 1 - 2cm, stipular scar 3 - 5mrn; flowers c 
5cm across, perianth parts oblanceoIa@ 3.5 x0.7cm; carpeIs densely pubescent 
at first, glabrous at maturity, 1.5 -2 x 1 - 1.2cm, rounded. 

Bhutan: S -Chukka and Gaylegphug districts, C - Punakha, Tongsa and 
Mongar districts; Sikkim. Warm evergreen broad-leaved forests, 1800-2100m. 
August - September. 

Sometimes cultivated for its useful timber. 

3. M. kisopa DC. 
Tree 10-201x1, glabrous except for grey sericeous buds. Leaves ovate-elliptic, 

10 - 18 x 3 - 7 m ,  gradually acuminate, base rounded or cuneate; petioles 2 - 4cm, 
stipular scar 1 - 2.5cm. Flowers pale yellow, rarely white, 3 -4cm across; perianth 
parts oblanceolate, 2-3 x 0.7cm. Fruiting receptacles c 5cm, carpels ellipsoid, 
10 x 7mm. 

Bhutan: C - Punakha district (Tinlegang to Gonchunang) and T a s m  district 
(Tashiyangsi Chu valley); Sikkim. Warm broad-leaved forests, 1600-18OOm. 
August -October. 



34. MAGNOLIACEAE 

4. M. pundua~  Hook. f. & Thomson. Nep: Chanp (34). 
Similar to M. kwpo but leaves smaller, elliptic-oblanceolate, 8 - 11 x 3 - 5 5 . cm, abruptly acuminate, base cuneate; petioles 1 - 1 .5cm, stipular scar 0.7 - 1 .zcrn; 

flowers white 
Bkuua: S-Samchi district (Sangura); Sikkim. Warm broad-leaved forest$ 

1300m. 

5. M. dlampaca L. Sha: Chhampe Shing; Nep: Chanp, Aule Chanp (34). 
Similar to M. kisopo but leaves ovate*llipti~ 15 - 25 x 6 - 9cm, long acuminate, 

base cuneate, pubescent beneath at first; petioles 2 - 3cm, stipular scar 1 - 2 ~ ~ ;  
flowers c 6cm across, yellow or orange; fruiting receptacle c 12cm. 

Sikkim: foothills and terai, rare Subtropical forests, 200-600m. May-June. 
A very valuable timber species, sometimes cultivated (34). 

6. M. kiagii Dandy; M. monrana auct. non Blume 
Trw. h n s  subcoriaceous, obovate, 15 - 19 x 7 - lOcm, acute, base cuneate, 

glabrous or greyish pubescent on veins; petioles 2 - 2.5cm. Flowers white, c 4cm 
a m &  perianth parts 9, oblanceolate, 2 - 2.5cm. Carpels (1 -)3 - 4(- 5), usually 
only one maturing, ellipsoid, 4 - 7cm. 
Wrn: near Jalpaiguri. Terai forests. September. 

3. TALAUMA Jussieu 

Evergreen trees. h v e s  and flowers as in Magnolia but carpels united, dehiscing 
transvendy around base, upper parts of pericarp falling away at maturity to leave 
stcds suspended within persistent lower portions; seeds solitary. 

1. T. kutgsonii Hook. f. & Thornson. Dz: Khern; Sha: ffidering Shing; Nep: Hare 
( 3 4 ,  Chiun' (117), Bolu KPr (ffirh). Fig. 20bc. 

Tree 8 - 12m. h v w  oblanmlate, 20- 45 x 7 - 15cm, acuminate, base attenuate, 
glabrous, veins 18 - 22 pairs, prominent; petioles 2.5 - 7cm with stipular scar along 
entire length. Flowers 7 - 10cm across, fragrant, perianth parts 9, outer whorl 
thicker, whlk  inner whorls purplish. Stamens yellowish. Fruiting head ellipsoid, 
8 - 10 x 6- 7cm; carpels ovoid, 3 - 4.5 x lcm, tapering to sharp beak. 

B l t u h ~ ~  S-Sarbhang, Gaylegphug and Deothang districts, C -Punakha, 
Mongar and lahigang districts; Sikkim. Warm broad-leaved forests, 270- 1850m. 
M y .  

Wood good for furniture-making (16). 
A c u h v i d  spmmen from Rmgbc Sikkim, has been identified as 'I: mbaniana 

Hook. f. & Thomson, a native of Khasia. It is doubtfully distind from 'I: hodgsonii, 
but reported as differing in its lancmlate leaves, and fruit with shortly beaked 
c?rpds borne In shallower pits. 
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4. U U U N D R A  Dandy 

Tree. Leaves and flowers similar to Magnolia but petioles without stipular scars 
and receptacle scarcely longer than stamens. Carpels frg dehixing at malwity 
by dorsal suture; seeds 1 - 4. 

1. A. cathcartii (Hook. f. & Thomson) Dandy; Michelia carhcartri Hook, f .  & 
Thomson. Dz: Khashi; Nep: Tile Champ. 

Leaves subcoriaceous, elliptic, 10- 13 x 3 - Scm, acuminate, base rounded or 
cuneate, a densely pubescent on midrib; petioles 0.5 - Icm. F l o m  crramy-white 
often drying reddish, 7.5 - lOcm across, fragrant. Mature carpels m i d ,  1 - 1.5cm, 
compressed. 

Bhutan: S - Chukka district (Chasilakha and Jumudag); Sikldm: Durnsong etc 
Evergreen oak forests, 1500- 2100rn. April -July. 

Timber valuable for house-building (34). 

Family 35. ANNON ACEAE 

by A. J. C. Grierson 

Trees, shrubs or climbers, indumentum sometimes stellate Leaves alternat~ 
entire, pinnately veined, exstipulate Flowers usually bisexual, aainomorphic, 
terminal, axillary, extra-axillary or leaf-opposed, solitary or in cymes or panicles. 
Sepals 3, free, valvate Petals 6, in 2 whorls, alike or unlike, valvate or imbricate, 
outer whorl sometimes sepaloid. Stamens usually numerous, minute, f~laments 
short and thick, anthers opening by longitudinal slits, connective truncate or shghtly 
elongated, sometimes laterally expanded hiding anther cells. Carpels minute, 
usually numerous, superior, free; styles truncate or shortly elongated. Fruiting 
carpels dry or fleshy, usually stalked, radiating umbellately from receptacle, rarely 
(Annona) becoming united into a many-celled fruit. Seeds 1 or several in each 
carpel, sometimes horizontal; endosperm ruminate. 

1. Climbing shrubs with branches bearing conspicuous downwardly directed hooks 
6. Mabotrys 

+ Scrambling or erect shrubs or trees, branches without hooks ................. 2 
.................... 2. Sepals and usually leaf undersides stellately hairy 1. Uvaria 

+ Sepals and leaf undersides with simple hairs or glabrous ...................... 3 
............................. 3. Inner petals as long as or longer than outer ones ..4 

.............................................. + Inner petals shorter than outer ones .6 
4. Inner petals thick and triquetrous above ........................ ..4. 

............................................................ + Inner petals flat above.. ..5 
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35. ANNONACEAE 

5. Sepals and outer petals equal and alike; inner petals sometimes pouched and 
coherent at base.. .......................................................... .2. Miljma 

+ Sepals much shorter than and unlike petals; inner petals not pouched, free to 
base ....................................................................... -8. hlmlthia  

6. Petals thick and fleshy, inner ones much reduced (1 -2mm) or absent; carpels 
becoming fused to form ovoid-globose fruit. ........................ .9. Annona 

+ Petals not thick and fleshy, inner ones half or more times the length of the outer; 
carpels remaining free at maturity.. ................................................ 7 

7. Inner petals 4- 7 m ,  free; fruiting carpels elongated, constricted between seeds 
3. Desmos 

+ Inner petals not more than km, lightly coherent above; fruiting carpels not 
.......................................................... constricted between seeds -8  

8. Outer petals spreading, inner ones broadly triangular above, cohering to form 
..................... a rounded dome over stamens and carpels.. .5. Mitrepbora 

+ Outer paals 2 erect, inner ones narrowly triangular above, cohering to form 
.................................................... a narrow cone .7. Goniothalamus 

Scrambling shrubs with stellate pubescence. Rowers solitary or 2 - 3, terminal 
Or kaf-. Rtals irnbric- i equal in sire, spreading. Fruiting carpels ovoid 
or subglobose, fleshy, several-seeded, stalked. 

1. U lrlprilbaii Hook. f. & Thornson 
Stems d d y  brownish pubescent. Leaves elliptic-obovate, 7 - 20 x 5 - 9cm, 

~ M C  or aEuminate, base rounded or shallowly cordate, brownish pubescent 
cspezdy beneath, Wiokr c 5rnrn. Rowlers 5 - 7cm ~CKSS, pedicels 2 - 4cm. Sepals 
M y  ovue, 1 - 1.5 x lcm, brown tomentose Petals red, o W e - s p a t  hulate, 2 - 3 
x 0.8 - 1 Scm, findy tomentose. Fruiting carpels obovoidtllipsoid, 2 - 2.5 x 
1.5 - 2cm, born on stalks 1.5 - 3cm, reddish-brown tomentose. 

Sadrirs: Kslligirara and Ryang. Terai forests, 300- 600m. May-June 

FK, 24 a- c Amdu~tys roudoius: a, pwuon of shoal with leaf and inflommce; b, 
I- peul; c stmen.  d. wpd;  e pation of shaw wirh pmistcnt hmk-like pcdunck f & g, Fb&oIfkia 
.mcom. f.  h ucn from dmc p fruiting cerptls. h - j. &mas dumasus: h, portion of shoot 

Lco*o, .nd floua, I, putlon of stan with thrdrened loop; j, fruiting carpels. k & I ,  Mitrephom 
hmu. k. patron of dma w h  leaf md flamn; I, fber  from rbon with one Inner petal h h e d  
ud folded k C  w aqmc rt.mcDi. m., An- mrcuhio: fd. W e :  i x 2/5; g x Y2; c h, k, m 

- ,. J r t 4 ;  r &S, I F 1115; f x ll,.~, b x 5 ;  (; d x 7. Drawn by M. Bates. 
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35. ANNONACEAE 

2. U. Burifla Hook. f. & Thomson. Nep: Rabu h h a m  (34). 
Similar to l% hamilroniibut stems becoming glabrous; leaves elliptic, 11 -25 x 

4- 7cm, acuminatc base rounded, pubescent at first beneath, later glabrous; sepals 
and pedicels * warted and densely covered with stellate hairs; petals purple, obovate 
1.5 - 2 x 1 - 1.3cm, inflexed above, pubescent on both surfaces, densely so 
atemally, fruiting carpels cylindric, 3 - 4 x 1.25 - 1.5cm, rounded and mucronate 
at apex, narrowed and 3-ridged at base, borne on stalks 10-15cm, glabrous. 

Sikkim: Mungpo Peak. Subtropical forest, 450-900m. October. 
Records from Si kkirn of C! macmpoda Hook. f. & Thomson, a Ceylonese plant, 

refer to this species. 

Shrubs or trees. Flowers axillary or apparently extra-axillary, solitary or 2 - 3, 
b k ~ u a l  or unisexual. Sepals and outer petals valvate, similar, equal; inner petals 
Larder* thickened and A saccate at base, cohering at edge at first, valvate Fruiting 
-1s subglobose, t hin-walled, stalked. 

1- M- rnxburghiana (Wall.) Hook. f. & Thomson 
Dioecious shrub or small tree, 3 -4m. Leaves oblong-elliptic, 5- 15 x 

2.5 - 4 . k ~  acuminate, bax rounded, appressed pubescent on midrib beneath, 
otkmise glabrous subsarik or petioles up to 5mm. Rdicels 1.5 - 2cm with elliptic 
bract 3 x 1mm near middle, Sepals and outer petals narrowly ovate, 3 -4 x 
15- 2 spreading Inner petals crimson, ovate, 1 - 1.2 x 0.7cm. 2 erect and 
cakmu at first. Fruiting carpels obovoid or subglobose, 7 - 8mm diameter, borne 
on stalks 1 .S - 2cm. 
~~ S-Smkosh district (Pinkhua) and Gaylegphug district (Birti); W 

B w  h: Buxa; Sildrim. Subtropical forests, 150-330m. March. 

2. M. nvrayp Hook. f. & Thomson. Nep: ffiiikar. 
Sirndar to At. mxbutghiana but flowers bisexual, borne on ebracteate pedicels 

4 ~ 5 c m ;  w@s and outer petals ovate c 10 x 7mm, acute, glabrous outside, 
tomentose within; inner petals pink, oblong c 20 x 8mm; fruiting carpels oblong, 
c 15 x 7mm 

BhutM: S - Gaylegphug district (Sham Khara), C -Tashigang district (Yonpu 
La); Siklrim. Warm broad-leaved fomts, 1250- 1650rn. April - May. 

3. M, lomglhm (Hook. f. & Thomson) Sinclarr; Saccoperafum iongrflomm Hook. 
f. &Thornson 

Sutular to M. twxburlyhrana but flowers bisexual, precocious; leaves obovate- 
etliptk 15 - 22 x 7 - 9cm, shortly acuminate, base rounded or cuneate, glabrous 
abrwc pubescent at firu beneath; petides c 5mm; inner petals erect, oblong- 
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lanceolate, 3 - 3.5cm1 acuminate from pouched base c Im broad. pu-, 
fruiting carpels black, subglobose, 2.5 - 3cm diameter, on Etalks c 2cm. 

Sikkirn: Ryang Valley and Mungpo. Subtropical forest, 30- IS00m. March. 

3. DESMOS bureiro 

Scrambling shrubs. Flowers extra-axillary, leaf-opposed or axlllary. P& valvat+ 
elongate, inner shorter. Fruiting carpels elongate, constricted betwcen seed% 

1. D. dumosus (Roxb.) Safford; Unona dumoso Roxb. Nep: Male Laham. Fig. 
21h-j. 

Climbing shrub, stems developing thickened loops and coils. Laavcs elliptic- 
oblanceolate, 7 - 16 x 3.5 - 6cm, acute or acuminate, base rounded or shallowly 
cordate, sparsely pubescent on midrib above, b r d h  pubescent beneath; pRides 
2 - 5mm, pubescent. Pedicels 1.5 - 2cm with an ovate submedian bract 2 - 5mm, 
pubescent. Sepals ovate, 7 - 12 x 5 - 7mm, pubescent. Petals yellowish, 
oblanceolate, outer ones 6 - 7 x 1.5 - Zcm, narrowed at base, inner 4.5 - 5 x 
0.8 - lcm, densely fine-pubescent. Fruiting carpels dark red at maturity, up to 3cm, 
1 - 4-seeded, basal stalks 0.7 - lcm. 

Bhutan: S-Samchi district (Gokti and Sarnchi) and Gaylegphug district 
(Gaylegphug); Sikkim. Subtropical forest, 270-700m. May. 

2. D. chinensis Loureiro; Unona discolor Vahl 
Similar to D. dumosus but more slender; leaves oblongelliptic 7- 11 x 

2.5-4cm, glabrous above, greyish beneath, glabrous or minutely pubescent; 
pedicels slender, 3 - 5cm; sepals nearly glabrous; petals glabrous or minutely 
pubescent. 

Bhutan: S-Samchi district (Chourini Hills) and Phuntsholing district 
(Phuntsholing); Sikkim. Subtropical forest, 300-600m. May-July. 

3. Il p m x  (Hook. f. & Thornson) Safford; U n o m p ~  Hook. f. & Thornson 
Similar to D. dumosus but flowers precocious or appearing with young leaves; 

leaves narrowly ovate, 12- 15 x 4-Scm, acurninate, base cuneate, glabrous; 
petioles c 5mm; flowers borne at base of leafy shoot, p&ctls 1.5 - 3cm; sepals 
ovate-lanceolate, 10 - 15 x 3 - 4mm, sparsely pubescent, rpflexed; petals narrowly 
elliptic, 5 - 8.5 x 0.3 - 0.6cm1 glabrous. 

Sikkirn: Ryang. Subtropical forests, 600- 1200m. April. 

4. FISSISTIGMA Griffith 

Scrambling shrubs. Flowrs solitary or several in a cyme, terminal, leaf-opposcd 
or axillary. Petals valvate, leathery, outer whorl ovate, * flat, inner smaller, 
triquetrous above. Fruiting carpels ovoid or globose, staiked. 
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E @ymthtua (Hook. f. & Thomson) Merrill; Melodommpoiyanthum Hook. 
f. & Thonuon 

Bmfk dark brown, glabrous. Leaves it coriaceous, oblong+]liptiS 6- 12 x 
25-m- acute or acuminat~ base rounded or cuneate, minutely appmsed 

h e a t h ;  petioles up to lcm. Flowers usually 3- 5 in leaf-oppd 
subumkllatt cymes, pedicels 8 - lOmm with an ovate bract c 2mm near middle 

We, c 4 x 2.5rnn-1, greyish tomentose Petals orange-red, outer ovate, c 
lm bnradcned and mncave at base, tornentose outside, inner ones c Smm, thicker, 
glabrous except near apex externally. Fruit unknown. 

m- S -Gaylegphug district (%ma to Birti). Subtropical forests, 1000m. 
April. 

t E biedor (Roxb.) Merrill; Melodorum bicolor (Roxb.) Hook. f. & Thomson 
Si& to E poluanthum but branches brownish tomentose; leaves oblong- 

eUiptic 10-15 x 4-km,  acute or obtuse, base rounded, app~ssed pubercmt 
bemath; pcds ovate outer ones c 2 x lcm densely brownish pubescent, inner 
2 a long but half as wide glabrous; fruiting carpels globose, c 2.5cm diameter, 
pubscent, borne on stalks c lcm. 

S(kLim: foothills. Subtropical forests, 300m. 

5. MrrREPHORA Hook. f. & Thomson 

T ~ s .  Flomrs solitary or 2-3, leaf-opposed. Petals valalvate, outer whorl 
spredinb Luvr c l a d  at base with upper part broadened, incurved and cohaing 
at fim mar a p a  Fruiting carpeis ovoid, stalked or sessile 

1. kd. bard Ohashi. Nep: Ka/ikaI. Fig. 21 k,I. 
Tkc ta 15m &ranshes brownish torncntose at fiust, later glabrous. Learn ovate- - 9- 18 x 4.5 - 6 . b ,  acwninatc base rounded, glabrous abore a p p m d  

brmush pubesant beneath. Flowers 4 - 5cm across, pedicels 4- 6mm. Sepals 
- 1 ~  mate 6- 7 x 6- 7mm, densely brown-pubescent. Outer petals w h t ~  
h t * ~  2 - 2.3 x 1.2 - I.&, distinctly wined, inner petals purplish, basal 

f -10 x 3- 3.5mm, upper part triangular 7-8 x 10-f4mm. Fruit unknown, 
k u t a ~  S - c i~kw,kug  distria (near CIPyllegphug), C -Tongsa district (Rrtimi 

to Tlntib* Bdgc); !WJdm: Ltgship, Relli Chu and Tarku. Warm broad-leaved and 
S u h w  forests, MO- 120(hn. March- May. 

Shrrbe climbing by mcua of persistent hook-like pedundes. Flowen solitary 
m n m l Q M d o n h f ~ p s d u n d a  R c n l r v o l v r q c o ~ a t  inner 
w h a l  colmivrm umud s t a r m u  ud carpels. Fruiting carpels ovoid, subsesrile 
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6. Am- 

1. A. caudaius Hook. f. & Thomson. Nep: Koli lattum. Fig. Zla-e 
Leaves oblong-el lip ti^ 10-15 x 4-Scm, acurninafc, base cuneate, &brow 

petioles up to lcm. Peduncles becoming flattened, angular, 2-2.5cm, palictts c 
5mm, bracteate at base Sepals broadly ovate, 4- 5 x 4- Smm, appead 
pubescent. Petals yellow, linear, erect, 2.5-3cm, a p p d  pubc#lcmt, outer 
2 - 3mm broad, inner c lrnm broad, widening at concave base to 3 - 4mm. Fruiting 
carpels unknown. 

Bhutan: S - Sarbhang district (above Sarbhang and near Phipsoo); SlkUla. 
Subtropical forests, 350 - 1000m. May. 

2. A. hexapetalus (L. f.) Bhandarii; A. odoratissirnus Ker, A. uncinotus (lamansk) 
Baillon. Nep: ffitar Champ. 

Similar to A. caudatus but leaves up to 22 x 6cm; flowers greenish-yellow, 
strongly scented; petals spreading from clawed coherent base, ovate, outer ones 
c 2.3 x 1.3cm, inner c 1.5 x 0.7cm; fruiting carpels ovoid c 3 x 1.5cm 1 -2-seeded 

Bhutan: S -Cultivated, eg. at Samchi. 5 M .  March. 
Native of S India and Ceylon, cultivated for its sweet-scented flowen. 

7. CONIUTHALAMUS Hook. f. & Thornson 

Shrub or small tree Leaves coriaceous, distinctly wined. Flm sditary, usually 
axillary. Petals valvate, outer rt erect, inner clawed at base with upper pan 
broadened and cohering in a narrow cone Fruiting carpels + sessile 

I.  C. sesquipedalis (Wall.) Hook. f. & Thomson. Nep: Sane (34). 
Leaves coriaceous, oblong, 20-40 x 4.5 - 10.5cm, acurninate, base cuneate, 

glabrous, lateral veins 16 - 20 pairs impressed above, interarching 5 - 8mm from 
recurved margin. Flowers greenish-yellow on pedicels up to Smm, bracteate at base. 
Sepals ovate, c 6 x 5mm, acute. Outer petals ovate-lanceolate, 1.5 -2 x 0 . h ;  
inner petals c 12 x 4mm, shortly clawed and free in lower part, cohering in ovate- 
acuminate upper part. Fruit ovoid, 2-2.5 x lcm, acute, orange-red when mature 

Sikkim: Sivoke, Rungit etc Subtropical forest, 300- 1000rn. May-September. 

8. POLYALTHIA Blume 

Trees. Flowers borne in axils of fallen leaves, few or numerous. Petals mlvate 
flat, inner slightly longer than outer. Fruiting carpels I-seeded, stalked. 

1. P. simiarum (Hook. f. & Thomson) Hook. f. & Thornson. Nep: Khurti (34A 
Labshi (34), Lupchey, Lupche f i t .  Fig. 21f,g. 

Tree 15 - 20rn. Leaves * coriaceous, elliptic-oblanceolate, 15 - 25 x 5 - IOcm, 
acuminate, base rounded or shallowly cordate, glabrous; petioles to Icm. Flowen 
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usually 2 -3 on peduncles 3 - 6mm, M c e l s  3 - 4cm with a rounded bract c Imrn 
near middk Sepals bmdly ovate, 3 x 3mm. Petals linear-lanceolate, outer 1.5 - 2 
x 0.3 -Q.4cm, inner 25 - 3 X (2.3 - 0.4cm, yellowish. Fruit ellipsoid, c 3 x 1.75cm. 
orange at f a  later black, borne on 3-4cm stalks. 

S - Samchi, Sarbhang and Gaylegphug districts; Sikkim. Subtropical 
fonsts, 300-401hn. May-June 
W tough and durable, used for axe and hoe handles (34). 

Z I! bq$fdk (Sonnerat) Thwaites. Hindi: Asok (34). 
Sknilar to I! simiunun but leaves pendulous, narrowly lanceolate, 9-19 x 

2- hn, gradually acuminate, base rounded, margin undulate; petioles 5 - lm; 
floulm 5 - 10 in subumbellate clusters on peduncles 3 - l h m ,  pedicels 1.5 - 2.5cm; 
outer pctPls 6-7 x Brim, inner 10- 12 x ZSmm; fruiting carpels ellipsoid, c 2-5 
x 1.75cm, borne on stalks 1 - 1.5cm. 

%Labs: S -Cultivated, eg. at Samdrup Jongkhw, Sikkim. 500m. 
kttw of S India and Ceylon, cultivated for its decorative habit and foliage 

9. ANNONA L. 

T i  a rhrubr Flowers rolitary or in fov-flowered cymq terminal, l e a f - 0 ~ ~ 0 ~  
or mra-axiuar).. Fkals valvatc, outer fleshy, + erect, inner reduced or absent. 
Crupds becoming united into a fleshy fruit. 

1. A. r e t i d m  L. Eng: Custard Apple Bullock 3 Heart. Fig. 21 m. 
Trct, 6 - I&. Leaves oblong-lanceolate, 10 - 20 x 2.5 - Scm, acuminate, base 

rounded, minutdy pu-t at fust, later glabrous; petioles 8- 12mm. Cymes 
2-Qflormd, a t r a - e  or terminal. Sepals broadly ovate, 2-3 x 2-3mm- 

Obh~g, 1.5 - 2 X 0.4 - 0.5cm, acute, pubescent, inner petals c 2mm. 
FM ovlold* 5 - 10rm diameter, carpcls completely fused, * smooth but 
w h  '&$t lo--shagid projections, reddish green or brownish. 

Bktra: S - Phuntsholing district (Phuntsholing), C -Whigang district (w Chu). C u l t i d  on r i m  banks and in gardens, 250- 105Om. July. 
M l v e  of Central America sometimes cultivated for its edible fruit. 

2 A. wusmm L. Ncp: Mphol (34) ;  Eng: Sweetsop, Sugar Apple. 
S& to A. rrtmlot4 but shrub or small tm 3 - 6m: leaves elliptic, 5 - 10 X 

2 - 5cm obtuse or acute, base cunartc, pubescent at first, soon glabrous; petioles 
6- 1- Ilclrmn 5ohr-y  or few, leaf-opposed; outer petals yellow, oblong, 
1 . 5 - ~ k 0 n a ~ a ~ f n d t w o i d ~ 8 - A m d i m e t c r ,  

oom#l with thc rwndcd tips of incompkdy fused carpels, glaucous. 
Cuhrv&d in the 'Rni (34). 

Nalrw of C d  Amarg cukirrrtad for its edible fruit. 
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I HORSFIELDLA 

Family 36. M Y  RISTICXEAE 

by A.J.C. Grierson & D.G. Long 

Dioecious evergreen trees, often stellate-pubescent, inner bark auding d & h  
juice. Leaves simple, alternate, pinnately veined, entire, exstipulate. Flown in 
axillary clusters or panicles, unisaual, actinomorphic hianrh shortly cugshapd 
at base, 3-lobed; lobes thick, valvate Male flowers with filaments connate into a 
column bearing anthers. Female flowers with superior leiled v, oMlle solimy 
basal; style short or absent, stigma 2-lobed. Fruit a dehiscem drum 2-4valvrd. 
Seed partially or completely enveloped by a brightly-coloured, fleshy kiniate or 
subentire aril; endosperm ruminate 

1. Leaves not whitish beneath; flowers in panicles; staminal column globose 
bearing elongated anthers on surface .............................. 1. HorsfWb 

+ Leaves whitish beneath; flowers in short-stalked axillary dusters; staminal 
column a peltate disc bearing anthers around rim .................. .2. K R C ~  

1. HORSFIELDLA Willdenow 

Flowers numerous in axillary panicles, subglobose Male flowers with globose 
starninal column bearing 18 - 20 elongated anthers on its surface. Female flowers 
with obovoid, tomentose ovary; stigma sessile, small. Fruit woid or ellipsoid. 
leathery; aril subentire 

1. H. kingii (Hook. f.) Warburg; My&ica kingii Hook. f. Nep: Romguwq 
Runchepat (34). Fig. 22 h - k. 

Tree 10-12m, branches often crowded towards top of trunk. Leaves thinly 
coriaceous, oblong-obovate, 12 - 35 x 5 - 7cm, acute or shortly acuminate base 
rounded or cuneate, glabrous; petioles 1.5 - 2cm. Male panicles lax, 9 - 15cm, 
flowers 3 - 4mm diameter; perianth segments triangular. Female panicles 3 - 7 m ,  
flowers c 5rnm diameter. Fruit 4-4.5 x 2.5cm. 

Sikkim: Sivoke, Rungit valley, Tista valley, etc Subtropical forests, 200-600m. 
June. 

Fruit edible (34). 

Flowers in dense axillary clusters or on short thick branchlets. Male flowers 
obovoid, tomentose, with disc-li ke starninal column bearing 9 - 18 anthers around 
rim. Female flowers with tomentose ovary; stigma 2-lobed, on short thick style 
Fruit ovoid or ellipsoid with fleshy pericarp; aril laciniate at apa.  
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1. K. Eewiwnin de Wildc; K. linifola auct . p.p. non (Roxb.) Warburg, Myristica 
longjbiia sensu ERI. p.p non Blume Nep: Ramgu wa (34), B a l a i ~  Rate Balayo. 
Fig. 22a - g. 

Tire 10-Bin, twigs brownish stellate-tomentose when young. Leaves coriaceous, 
oblong, 20-65 x 8- 16cm, acute, base rounded or shallowly cordate, glabrous 
abmc whitish beneath, lateral veins 20- 35 pairs, not prominent above; petioles 
1.5 - 2cm, stout. Male flowers 7 - 10 x 5 - 6mm, perianth segments thick, red 
within. Female flowers 6mm; ovary tomentose bearing short 1.5mm style and 
biiW stigma. Fruit ovoid or ellipsoid, c 3.5 x 2.2cm, tomentose 

Bbtatr S - Samchi, Sarbhang and Gaylegphug districts, widespread; Sikkim: 
Tism valley, etc Subtropical forests, 300 - 800rn. April -July. 

Records of K. linifolia (Roxb.) Warburg from Sikkim probably all belong here; 
it differs in having the lateral veins of the leaf more prominent above. 

2 cmtirP (Hook. f. & Thornson) Sinclair; Myristica ermtica Hook f. & 
Thornsow M longifoiia Blume var. ermtica (Hook. f. & Thomson) Hook. f., 
~~ ~~ @kt) Wburg  var. andamanica auct. p.p. non (Warburg) Sinclair, 

m w i f o i i a  auct. p.p. non (Roxb.) Warburg. Nep: Romgu wa (34). 
Shmlar to K. tenuinervia but leaves smaller, 12 - 20( - 25) x 2.5 - 5cm, base 

cu-s lateral veins 18-24 pairs; fruit ellipsoid, 2-2.5 x 1.3- 1.5m. 
SiWm: kjeel ing duars, Jaldakha valley, Sivoke, Buxa, etc Terai forests, 

150-200m. 

by A.J.C. Grierson & D.G. Long 

Monadour or ciioecious twining shrubs. b v e s  alternate, exstipulate simpk 
mmd~ veined, gbbrous. flowtrs solitary, axillary; perianth parts all 2 similar, 
w w d - s ~  slamem numerous, variously aggregated, filaments entirely or 

F r . 22 hl- and BYrirac M- a - g, Knemo renuinervlcr: a* 
p a u o r \ d ~ v * h ~ a n d m f b r r s c c n o c ; h f b w a b u d ; c . f a n a k h , t w o b b c s o f ~ c n a n t h d  
UJ W ;  d IS& flowrr, half of pcrianth mnoud to h o w  starnlnal column; c uaminal column; 
1. but. g. sead @V w w d  by d. h - k. H o r 4 i 1 4  kingir: h, portion of shoot with leaf and 
m- I. faork flowr; j, the umc with puianth mnowd to show ovary; k. male flowtr 
f m - - ' l - ~ q ~ L t o f h w i t h L C P M d m a k -  
~&~rrlchpsnnhranowdtohstvntnsldumn;n.fde~withpaianth~~ 
to show crrpds; a hkmg cdunn p - r. Kadrum &&Iu: p, suunurnl column; q, dorsal 
m d c a p d r i t b ~ ~ t m k v L w d c P r p d ~ ~ c r r s l a l o a g u p p n r n a r s i n ;  
4 M. II'. 1-v, Rkcivm m t h i i :  t, partion of shax with kovcs and flowers; U. 
~ ; ~ , r k o r l d ~ ~ S c r l r : h , o  x '/,;a x ~/z; f ,g , l , s . t  x % ; v  x I ;b ,u  x 2%; 
m, n d 2% 1. J x It c 4 + k s 4l/1; p x SYI; q, r x 8. Drawn by M. Bua 
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W y  fused into a column. Carpels numerous, borne on a column, ovaries each 
with two inner stigmatic crests and a distal style-like appendage Fruit fleshy, 
subglobose, drupe-like, borne on an elongated or ellipsoid column, seeds 1 - 5. 

1. Leaves entire; each carpel bearing an elliptic or suborbicular style-like 
appendage; fruiting carpels borne in subglobose clusters . . . . . . . . .l. Kadsun 

+ Leaves denticulate; each carpel bearing an elongated style-like appendage; 
fruiting carpels borne on an elongated column . . . . . . . . . . . . . .. . . .2. Schisandra 

1. KADSURA Jussieu 

Leaves entire Male flowers with anthers in several series k immersed in club- 
shaped column. Female flowers with carpels crowded on a column; carpelsovoid 
or ellipsoid, often angular, appendage elliptic or peltate Column in fruit club- 
shaped, not elongating, bearing subglobose or obovoid carpels; seeds 2 - 5. 

1. K. hctcmdh (Roxb.) Craib; K. rvxburghiana Amott. Nep: Rattiamlo (34). Fig. 
22p - s. 

J ~ W S  ovateeiliptic, 8 - 13(- 17) x 3 - 6( - 8.5)cm, acurninate, base rounded or 
c-e, entire (rarely remotely denticulate near apex), minutely pale glandular 
beneath; petioles 0.5 - 2(- 4)cm. Male flowers: pedicels 0.5 - 2cm; perianth parts 
white or yeflowish, 11 - 15 in 4- 5 whorls, outer rounded, 2 - 5 x 2 - 5mm, inner 
elliptic or obovate, 10- 13 x 7- 8mm; staminal column subglobose, 5 - 8 x 
5 - 8m.n~ Female flowers as males but carpels angular, 1.5 - 2.5 x 1.5 - 2.5mm, 

WM into a subglobose head 6- 8mm diarnetec stigmatic crest obscurely 
cilidatS terminated by elliptic or suborbicular appendage c 0.3mm; fruiting head 
s u k b b s ~  2.5 - 5rnm diameter, mature carpels obovoid, 1 - 2 x 0.5 - 1.5cm, red. 

Bb~tro: S -Gaylegphug district (Hatipoli near Gaylegphug); Sikkim. Sub- 
VOW forest, 270m. September- October. 
Seeds edible (34). 

2. SCHISANDRA Michaux 

Leaves denticulate Flowers with stamens or carpels borne on a conical or 
cytindnc cdumn. Male flown: anthers fm 2 erect, outer on short filaments, inner 
mdc Fanak car@ ovoid, each tapering above into an dongate flattened 
qqxdag~  column much elongated in fruit, fruiting carpels obovoid; seeds 1 - 2. 

1. S gmdihm (Will.) Hook. f. & Thornson. Nep: Singhatfa hham (34). Fig. 
22 1-a 

laws LPncaohtc, elliptx or oblanceolatq 7 - 15 x 2 - 6cm, acurninate, base 
onarw, petioles I - 2.Scm. Mak flowers: pcd~cels 1 - 4cm; perianth parts white 
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or pale pink, 7 - 8 in 3 series, broadly diptic or obovatc, 1 - 13 x 05 - 1- 
starninalcolumnwoid,7-15 x 7-15rnm,anthas2-3mmonfilamcm I-Zmm. 
Female flowers: pedicels 1.5 -6cm, perianth as in maks; carpels cnod c 1.5 x 
0.75mm, appendage c 0.5mm; column in fruit 15 - 22cm long, 3 -6mm thick. 
fleshy, usually bearing 30- 80 obovoid carpels, 7 -9 x 5 - 6nun, red. 

Bhutan: C -Thimphu to Mongar districts, N -Upper Mo Chu diarid; rPMr. 
Climbing on shrubs and trees in Cool broad-lead and muiu coni fem fcwests 
2440-4100m. May-June 

Fruit edible (34). 

2. S. nqlecta A. C. Smith; S. elongata Hook. f. & Thomson non W o n  Nep: 
Singhatta Luhara (34). 

Similar to S. gmndiflom but smaller, leaves 5 - 15 x 2 - 7cm. acute or shortly 
acuminate, base rounded or cuneate, margins demiculate, uwnetima sinuous mak 
flowers on pedicels 1 - 5cm, perianth parts yellowish, 5 - 10 x 5 - 1Omm. anthers 
1 - 2mm, outer ones on filaments c 0.5mm; female f lom as rnaks but carpls 
ellipsoid, 1 -2 x lmm, on column 1.5 - 1.8mm; fruiting column 4- 12cm, bearing 
10 - 30 oblong-ellipsoid carpels 5 - 7 x 3 -4mm, seeds 1 - 2. 

Bhutan: S - Gaylegphug district (above Shamkhara), C -Tongsa district 
(Tsanka); Sikkirn. Climber on shrubs in moist Cool broad-leaved forests, 2101kn. 
June 

Records of S. pmpinqua (Wall.) Baillon from Sikkirn (34) cannot be 
substantiated. 

Family 38. LLLICUCEAE 

by A.J.C. Grierson & Dli. Long 

Glabrous shrubs or small tm. Leaves alternate, often clustered or whorled at 
branch ends, exstipulate, pinnately veined, entin. Flowen bisacual, solitary, adlary. 
Perianth parts usually numerous, several-serial% hypogynous Stamens numerous 
in several series. Carpels 12-14 in a single whorl, each laterally cornprrssed, 
obliquely attached to torus, erect at first then spreading, unilocular, oMlk solitary. 
Fruit a whorl of free spreading follicles. 

1. ILLICIUM L. 

Description as for Illiciaccae. 

1. I. griffithii Hook. f. & Thomson. Fig. 22 t-v. 
Leaves coriaceous, oblongellipt ic, 7 - 13 x 2 - k m ,  acuminate, base cuaeate; 

petioles 0.5 - 2cm. Flowers on pedicels 1 - 2.5cm; perianth parts c Z, outer ones 
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papery, broadly ovate to suborbicular, 3.5 - 10 X 3.5 - l h m ,  ciliate, inner fleshy, 
oblong&ovate, 4-5 x 2.5 - 3mm. Stamens in 2 series, 2 - 2.5mm, filaments 
fleshy. Carpels in flower 4-4.5mm, style subulate. Follicles compressed ovoid, 
1.5-2 x 0.8- Icm, 3 -5mm thick, narrowed at apex to a stout point. 

Bbuun: C - Punakha district (above Menchunang). Evergreen oak forest, 
1800 - 246Om. April - May. 

Family 39. LAURACEAE 

by D.G. Long 

Evergreen or deciduous trees or shrubs, often aromatic; twigs with or without 
conspicuous tenninal vegetative buds and rings of bud scale scars. Leaves alternate, 
sometimes opposite or clustered at branch ends, simple, sometimes shallowly lobed 
near apex, pinnately veined or strongly 3-veined, exstipulate. Flowers in panicles, 
racemes or umbels, umbels often enclosed by subpersistent scales and arranged 
in fascicles or racemes; unisexual or bisexual, actinomorphic Rrianth segments 
usually 6, fm in two whorls of 3. Fertile stamens usually 9, rarely 6 or 12, in whorls 
of 3, innermost filaments usually bearing glands, often with an inner whorl of 
3 starninodes; female flowers with 9 or 12 staminodes; anthers dehiscing by 2 or 
4 vatmi. Ovary usually superior, o d e  I, apical, style short, rarely filiform. Fruit 
a dnrps usually borne on enlarged cupshaped m a i n s  of perianth, rarely perianth 
completely absent or totally enclosing drupe 

I. Leaves 3-veined at or a b m  base (sometimes pinnately veined above but basal 
......................................... b t d  veins much stronger than others) -2  

+ h a m  pinnately veined throughout (lowermost lateral veins weaker than those 
................................................................................... abave) 7 

2. Flowers borne in panicles without conspicuous persistent bracts; fruit borne 
on darged pcrianthcup 8 - 10mm across ...................................... . 3  

+  owu us borne in ebracteate clusters or bracteate umbels (umbels sometimes 
anangad in piu~kles); fmit borne on littleenlarged pe'rianth cup 2 -4rnm across 

5 

3. Leaves o b m ~ t ,  clustered at branch ends; panicles short and dense, bearing 
.................................. flowtrs to h e  .13. Astinodaphne (A. obovata) 

+ LLaves clliptk ovate or lanceolate, not clustered at branch ends; panicles 
dongatc, slender, borne on naked paduncle ..................................... 4 

4. Leaves broadly ovate or broadly elliptic, coriaceous, opposite or subopposite 
................................................ but not diaichow .3. Cinnamomurn 

+ ~ W S  dhptk or lanceolate but not broadly so, thinly coriaceous, 
akmatq distichous ......................................... 4 Neocinnrrrnomum 



5. Leaves suborbicular or broadly ovate; flowers in axillary ebracteate clusrm 
containing a vegetative bud which develops into a leafy shoot 

14. h n s d i m  
+ Leaves ovate, elliptic or oblanceolate (broadly ovate or suborbicular only in 

Lindera heterophylla); flowers in bracteate umbels borne on old wood or on 
short leafless shoots, umbels not enclosing a vegetative bud ................. 6 

6. Leaves ovate, elliptic or suborbicular; basal lateral wins distinctly arching near 
base; umbels sessile or pedunculate but not densely clustered; anther mU5 2 

9. Linbcn 
+ Leaves elliptic to oblanceolate; basal lateral veins almost straight in lower half 

of leaf; umbels sessile and densely clustered; anther cells 4 ... .11. N d b a  
7. Plants bearing flowers .............................................................. .8 
+ Plants bearing fruit ................................................................. 18 
8. Flowers borne in panicles, not surrounded by conspicuous persistent scales 

(sometimes in racemes in Cinnadenia) ........................................... .9 
+ Flowers borne in umbels, surrounded by conspicuous persistent scales, umbels 

sessile on leafy shoots or aggregated into short racemes or panicles (or flowers 
in ebracteate clusters in Actinodaphne) ......................................... I5 

9. Anthers 2-celled; flowers always bisexual ...................................... .10 
+ Anthers 4-celled; flowers bisexual or unisexual ................................ 11 
10.Terminal vegetative buds absent; leaves alternate, minor veins weakly reticulate 

only on lower surface; panicles elongate, 15 - 25m ........... 1. Crypt- 
+ Terminal vegetative buds present; leaves alternate, opposite or subopposite, 

minor veins usually strongly reticulate on both surfaces; panicles short, 1 - 1Oan 
2. BeilochmreQ11 . . 

1 1. Panicles short, slender, 3 - Scm, racemi form, borne in axils of lower lea= lam 
not clustered ......................................................... 6 .  Cinntdtnin 

+ Panicles short or long, often 10- m m ,  diffuse, usually borne amongst upper 
.................................. leaves; leaves clustered at branch ends or not 12 

.Leaves ovate to elliptic-obovate, never oblanceolate, never clustered; panicles 
weak, naked peduncle usually shorter than panicle ........ .3. Cinnamomurn 
Leaves often oblanceolate, obovate or elliptic, rarely ovate, often clustered at 
branch ends; panicles rigid, naked peduncle usually longer than panicle .13 

........... 13. Perianth segments 1.5 - 2mm; leaves oblanceolate .5. Akodaphac 
+ Perianth segments mostly 3 - 6.5mm (2 - 2.5mm in &m minuttflom but then 

.......................................... leaves elliptic or ovate); leaves various .14 
......................................... 14. kr ianth segments rigid, erect 7 Phoebe 

................................ + Perianth segments soft, often spreading 8. Rrser 



15.Umbtls I - 2 - f l e  flowws large, 14- 18rnrn across, bisevual 
12. Dodecade& 

+ umbels or clusters many-flowered; flowers small, usually 4- 6mm across; 
.............................................................................. 16 

16,Leaves clustered at branch ends; flowers in clusters not subtended by persistent 
scaks .............................................................. .13. Actinodaphne 

+ Leaves not clustered at branch ends; flowers in umbels subtended by persistent 
scales .................................................................................. 17 

.......................................................... 17. Ant hers 2-celled 9 Lindera 
............................................................ + Anthers W e d  10. Litsea 

.............. 18.Fruit completely enclosed by persistent perianth . l .  Cryptocarya 
+ Pcrianth absent in fruit, or persisting completely or partly and enclosing base 

............................................................................... of fruit .19 
................................... 19.Pcrianth remains completely absent in fruit .20 

+ Rrianth persisting as a minute rim or enlarged cup with or without persistent 
............................................................................. segments -21 

2.Q Fruiting pedicel often stout but not swollen and fleshy .... .2. Beilschmiedia 
.................... + Fruiting pcd~cel much enlarged and fleshy .5. Alseodaphne 

21. Fhanth segments persisting completely in fruit, sometimes enlarged, sometimes 
.................................................... on rim of enlarged fleshy cup -22 

+ Fbxmth segments absent in fruit, sometimes persisting in part as shallow teeth 
.................................................... on rim of enlarged fleshy cup -24 

22Fruit borne in umbels on old wood, perianth segments persisting on rim of 
........................................................ enlarged fleshy cup 10. L i W  

+ Fruit borne in panicles amongst leaves, perianth segments erect or refleued, not 
.................................................. bome on m h g d  fleshy cup ...23 

.................. 2 3 . h ~ n t h  segments thick, m, appmsed to fruit .7. Phoebe 
............... + Rrivlth segments thin, spreading or reflexed in fruit .8. P e w  

............................... 24.Fruits few, on branches of racemes or panicles .25 
+ Fruits solitary, on short pdcels on old wood, or several in umbels ....... 26 

....... 25. Fruu globose c lcm, on elongate panicles 4 - 13cm .3. Cinnamomum 
+ Fruit &ovoid, 2 - 2.5cm, on short racemes or panicles 3 - 4cm 

6. Cinnadenia 

%leaves dusted at branch ends; fruit borne in clusters on old wood 
13. Actinodaphne 

+ Lmws ntn clustered at branch ends, fruit solitary or several in umbels .. .27 
........ 27.Fruiu I - 2 tqpthcr on short pcdictls on old wood .12 D o d d e n i a  

4 F w t s  several in scssik or peduncled umbels on old wood 
9. Unders & 10. Litsea 



1. CRYPTOCARYA Brown 

Evergreen trees, shoots without winter buds. Lava altcmatc nor cluumd. 
pinnately veined. Flowers bisexual in axillary and tcnninal panicla. PaiPnth 
segments 6. Fertile stamens 9 with 2eUcd a n t k  outer 6 i n t m  inns 3 atronc 
Fruit ellipsoid, completely enclosed by adnate unlobed paianth with rmg-hk scar 
at apex. 

I .  Leaves oblong-elliptic, 5 - 9cm broad, green beneath; fruit 2 - 2.- 
1. C nmygdah 

+ Leaves ovate-elliptic, 7 - llcm broad, glaucous beneath; fruit 3.5 - 4 h  
2. C bbr- 

1. C amygdalinn Nees; C Jloribunda Nees. Nep: Kawla (34, fitmar, (34). Gumdo 
Tarsing. Fig. 23 c -g. 

Laves coriaceous, oblongelliptic, 10 - 22 x 5 - kn, bluntly apiculate or sltody 
acurninate, base broadly cuneate or rounded, lateral veins 4 - 7 pairs, glossy above, 
glabrous and green beneath; petioles 1 - 2cm. Panicles 15 - 2Scn p u b d o u s .  
Perianth segments ovate, I .5 - 2mm, puberulous. Fruit ovoid, 2 - 2.5 x 0.8 - lcm, 
tapering to acute apex. 

Bhutan: S - Samchi, Phuntsholing, Chukka. Sarbhang and Gaylegphug 
districts; Sikkim. Subtropical forests, 340 - 1050mm. March -April. 

2. C bhut- Long 
Similar to C amygdalina but leaves ovattdliptic, 14 - 23 x 7 - 1 icm, acurninatc, 

glaucous beneath, lateral veins 7 - 9 pairs; fruit ellipsoid, 3.5 - 4.5 x 1.8 - 2cm. 
Bhutan: S - Sarbhang district (below Dara Chu) and Gaylegphug district (Sury 

and Chabley Khola). Warm broad-leaved forests, 1200- 1800111. 
Endemic to Bhutan; known only in fruit. 

2. BELLSCHhaIEDI.4 Nees 

Nep: firsing 

Evergreen trees, shoots with terminal vegetative buds. Leaves coriaceous. 
opposite, subopposite or alternate, not clustered, pinnately wined, l a t d  and minor 
veins prominent on both surfaces. Flowers bisexual in panicles which are solitary 
in leaf axils or clustered at base of new shoots. Ptrianth segments 5-6 ,  Futile 
stamens 9 with 2-celled anthers, outer 6 introrse, inner 3 cxtmrse. Fruit ovoid, 
oblong or globose, without perianth remains. 
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39. LAURACEAE 

petioles 1 -1.5cm. Panicles 2-3cm, clustered at base of new shoots. Perianth 
segments ovate, 2.5 - 3mm, glabrous. Fruit obovoid or subglobose, 2.5 - 3 x 
2 - 2.5cm when ripe, apiculate, borne on a short stalk bearing abscission scar of 
caducous periant h. 

Bhutan: S - Phuntsholing, Chukka, Sarbhang and Gaylegphug districts, 
C -Tonga district; Sikkim. Cool broad-leaved and Evergreen oak forests, 
1750-2050m. May. 

2 B. olssrunica Meisner 
Similar to B gammieana but terminal buds. lanceolate, 8 - 12 x 2 - 3.5rnm; leaves 

dliptic, broader, 12 - 18 x 6- 8cm; lateral veins 7 - 10 pairs; panicles longer 
4 - 10cm; fruit ellipsoid 3.5 - 4.5 x 1.6 - 1.9cm. 

Bhutan: S-Chukka district (Sinchu La), C-Tongsa district (near Pertimi, 
Mangde Chu); Sikkim. Subtropical and Warm broad-leaved forests, 300 - 1 t3om. 

3. dakdii (Meisner) Kostermans; R fag~olia Nees var. dalzelti; Meisner. Fig. 23a. 
Terminal buds slender, 3-5 x 1 -2mm, tomentose. Leaves alternate, 

membranous at first, becoming coriaceous, elliptic-lanceolate, 9 - 14 x 2.5 -&m, 
acuminate, base cuneate, glossy above, distinctly reticulate on both surfaces, lateral 
veins 10- 12 pain; petioles 1 - 1.6cm. Panicles very short, 1 - 1.5cm, gHyish 
pubescent. Perianth segments oblong, 3 - 3.5mm. Fruit narrowly obovoid, c 2 x 
1.3cm, borne on short stout peduncle 1 -1.5cm. 

Bhutan: S -Chukka, Sankosh, Sarbhang and Gaylegphug districts; Sikkim: 
Tista idley Subtropical forest slopes, 200- 1200m. March. 

4. R sikkimensis Hook. f. Nep: Taming (34). 
Similar to B dalzellii but leaves opposite or subopposite, elliptic, 6 - 9 x 3 -&my 

acute or rnucronate, base rounded; fruiting peduncles 4-6cm. 
Sikkim: locality unknown. 

5. Ik dvlrei Hook. f. Nep: Sunu Taming (34). 
Similar to B dalzeltii and B sikkimensis but leaves opposite, membranous when 

young becoming thinly coriaceous, elliptic, 11 - 16 x 4- 6cm, acuminate, base 
cuneate, dull above; panicles 4 - 9cm; fruit c 3 x 1 Scm. 

Sikkim: Lopchu and Reinak. Warm broad-leaved forests, 1400- 1700m. May. 

6. R roxburghiana Nees. Nep: Tarsing, Thuto TPrsing (34). 
Tetminal buds 2 - 3mm. tomentose. Leaves opposite or subopposite, coriaceous, 

ovate, 12 - 19 x 5 - &m, shortly acuminate, base rounded or broadly cuneate, 
glossy above, prominently reticulate on both surfaces, lateral veins 7- 10 pairs 
promrnent on both surfaces; petioles 1.5 - 2.5cm. Panicles short, 1 - 2cm, 
p u k n t .  Perianth segments oblong, c 3mm. Fruit oblong, c 3 x lcm, on 
pedunck I .5 - 2cm. 



Bhutan: S - Sarnchi district (Torsa Valley); W. h g a l  Duars: Bwa; Sikkim: terai. 
subtropical forests, 200-400m. March. 

The record from Gaylegphug (1 17) refers to Heirciopsis tennmalis (Kurr) Sleumcr. 
Wood used for house building and tea boxes (48). 

7. B. brandisii Hook. f. 
Similar to B. roxburghiana but leaves alternate, more thinly coriaceous, lateral 

veins scarcely prominent above, strongly prominent beneath; petioles 2.5 - 3cm; 
panicles longer, 4- 5cm; perianth segments broadly ovate, c 2mm; fruit oblong, 
5 - 6cm. 

Sikkim: Jalpaiguri terai. Subtropical terai forests. March. 

3. CINNAMOMUM Schaeffer 

Evergreen trees, shoots with terminal vegetative buds. Leaves alternate or 
opposite, not clustered, pinnately veined or strongly 3-veined. Flowers usually 
bisexual in axillary panicles. Perianth segments 6. Fertile stamens usually 9 with 
4-celled anthers, outer 6 introrse, inner 3 extrorse. Fruit borne on an enlarged fleshy 
perianth cup, cup entire or with persistent perianth segments. 

....................................... 1. Leaves 3-veined, opposite or subopposite .2 
................................................ + Leaves pinnately veined, alternate .5 

2. Part or all of perianth segments persisting in fruit; leaves elliptic, lanceolate or 
ovate-lanceolate, 10 - 40cm ......................................................... .3 

+ Perianth segments completely deciduous in fruit; leaves ovate or ovate-elliptic, 
6-12cm ................................................................................ 4 

... 3. Leaves elliptic, 15-40cm; panicles 10-20cm; fruit c 1.5 1. C bejolghta 
+ Leaves lanceolate or ovate-lanceolate, 10- 15cm; panicles 5 - 10crn; fruit 

................................................................ 1.0-1.2cm 2. C tarn& 
4. Leaves ovate-elliptic or elliptic, 8 - 12cm, glossy above, veins strongly impressed 

above .......................................................... .3. C implpssiomium 
+ Leaves ovate, 5 - 9cm, not glossy above, veins not impressed abwe 

4. C paucinorum 
5. Lateral veins 5 - 7 pairs, without pit-like glands in axils; fruiting perianth cup . . 13 - 18mm long ...................................................... 7 C tenuipths 
+ Lateral veins 3-5 pairs, with pit-like glands in axils; fruiting perianth cup 

8 - 10rnm long ........................................................................ .6 
6. Panicles glabrous, 3 - 5 per shoot, not clustered; fruiting perianth cup 6-7mm 

across ........................................................... 5 .  C glandu6hrn 
+ Panicles brownish tomentose, 5 -9 per shoot; densely clustered; fruiting perianth 

cup 10- 12mm across ........................................ 6 .  C &u- 



1. C bewota  (Hamilton) Sweet; C obtusifoliurn Nees. Dz: Dmngdo; Sha: 
Phmmd4 T~purshing Chhilu; Nep: B h l e  Sinkoli (34), Fbrmnge, Sin Kaule. Fig 
24h. 

Tree to 2 h .  Leaves coriaceous, opposite or subopposite, elliptic, 15-40 x 
6- 12cm, obtuse or shortly and bluntly acuminate, base cuneate, glossy above, 
strongly 3-veined from above base, veins not impressed above; petioles 1.5 - 3cm. 
Panicles 12-20cm; perianth segments ovate, 2 - 3mm, pubescent. Fruit ellipsoid, 
c 1.5 x lcm, borne on enlarged perianth cup 8- 1Omm diameter including 
completely persistent segments 3 - 4mm. 

Bhutnn: S - Phuntsholing to Deothang districts, common; C - Punakha and 
Tongsa districts; Sikkim. Subtropical, Warm and Cool broad-leaved forests, 
400 - 2050m. March - May. 

Two varieties occur in Bhutan: the widespread var. bejolghota with leaves, young 
shoots and main panicle branches quite glabrous but pedicels and flowers 
appressed-pubescent; and var. pubescens Grierson & Long with the young shoots, 
panicles and lower leaf surface densely pubescent. The latter variety is endemic 
to Bhutan, known from Chukka, Sarbhang, Gaylegphug and Tongsa districts. 

2. C tamala (Hamilton) Nees & Ebermaier. Dz: Shingtsha; Sha: Tespar, Nep: 
T e p r q  Tezpac (34), Sinkoli (34); Hindi: T a p f a .  

Similar to C bejolghota but leaves lanceolate or ovate-lanceolate, 10- 15 x 
3 -6cm, shortly and bluntly acuminate; panicles shorter, 5 - 10cm; fruit 1 - 1.2cm, 
borne on enlarged perianth cup with lower part of segments persisting as short 
lobes 1 -2mm. 

Bhutsm: S - Deothang district (Domphu); C - Punakha district (Mishichen, 
Changshmgna and Tinlegang); SUdsim. Warm broad-leaved forests, 1400 - 1700m. 
April - May. 

Sunilar to C impmsinerviurn but differs in its more bluntly pointed leaves with 
upper surface weakly glossy and veins not impressed. Leaves used for flavouring 
f d ;  bark and kaves also used medicinally (13). 

3. C ~ d u m  Meisner. Nep: Korsane, Sissi (34). 
Small tree to 15m. Laves elliptic or ovate-elliptic, 7 - 12 x 3 - 5cm, finely 

acuminato glossy abow with strongly impressed wins; petioles 8 - 13mm. Panicles 
6- LOcm, appressed pubescent. Perianth segments c 2mm, deciduous. Fruit 
&pstnd, c I2 x 7mm, borne on shallow entire perianth cup 6- 7mm diameter. 

BlwW S -Chukka district (Chimakot hi and Jumudag), C - Punakha district 
(Ritang and b e h  Norang) ;  W m .  Warm broad-leaved and Evergreen oak 
forests, 1800 - 2450111. May -August. 

4. C purcfCloam N= 
Smilar to C. ramala rtnd C. impressinerwium but leaves ovate, smaller, 5 - 9 x 

2.5 - m, apex firreiy acuminate, base rounded or cuneate; panicles short, up to 
4cm, 3 - 5-flowmed; perianth segments completely deciduous. 



Bhutan: C - Punakha district ( a h  Tinlegang) (71). c 200(kn. 

5. C glandutiferurn (Wall.) Meisner. D z  Kipchu Shing; Nep: M a  (34). Mahzgvr 
(34). Fig. 24g. 

Shrub or small tree to 15m, shoots glabrous. Leaves altematc eiliptic&owc 
g - 13 x 4 - 6cm, acuminate, base cuneate, pale beneath, lateral wins 3 - 4 pairs, 
with conspicuous pits in vein axils; petioles 1-2.5cm. Panides 3-5 per shoat, 
distant in leaf axils, 6 - 12cm, glabrous. Pcrianth 2.5 - 3mm, segments ovate, 
sparsely pubescent, caducous. Fruit globose, c Icm. borne on enlarged sutKntirc 
obconical perianth cup 10- 11 x 6-7mm. 

Bhutan: S -Chukka district (Chukka), C -Thimphu district (Raidak Valky S 
of Confluence and Dobchu near Paro) and Tongsa district (Shamgong); W m .  
Cool broad-leaved forest and dry scrub on river banks, 1900- 24OOm. May-June 

Records of C. pormtum (Roxb.) Kostermans (C pnrlhenarylon (Jack) Mcisncr) 
from Bhutan and Sikkim (59a,135), a tropical Malaysian species without gland- 
pits in vein axils, refer to this species. Wood camphor-scented (126) and used for 
planking (48). 

6. C glaucescens (Nees) Drury; C cecicodaphne Meisner. Nep: Ghammy, 
Gonserai, Malagiri (34). 

Similar to C glandulifemm but leaves ovate-elliptic, base broadly cuneate or 
rounded; lateral veins 4 - 5 pairs; panicles brownish-tomentose, 5 - 9 drnvly 
clustered on young shoots; fruiting cup much broader, 8-10 x 10- 12mm. 

Bhutan: S - Sankosh district (Balu Khola), C - Punakha distrid (Punakha); 
Sikkim: Darjeeling district. Subtropical and Warm broad-leaved f o m  
200- 1200m. January- February. 

Wood excellent for furniture and boat-building (16). 

7. C tenuipilis Kostermans 
Similar to C. glandulifemm and C glaucescens but leaf-bases alway rounded; 

lateral veins 5 -7 pairs, without pit-like glands in vein axils; panicles whitish- 
pubescent, 5 -7 clustered on young shoots; fruiting cup elongate, 13 - 18 x 
7 - 9mm. 

Bhutan: S - Gaylegphug district (above m a ) ,  C -Tongsa district (Mangde Chu 
valley); Sikkim : Kurseong and Lopchu. Warm broad-leaved and QU4m 
grrfJithii/Q. glauca forests, 1250- 1550m. March. 

4. NEOCINNAMOMUM Liou 

Similar to Cinnamomum but shoots without conspicuous terminal buds, leaves 
distichous; fruit borne on much enlarged fleshy perianth cup with p i s t e n t  
enlarged perianth segments. 
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1. N. capdatum (Nees) Memll; Cinnamomum caudatum Nees. Sha: Bidaring 
Shing; Nep: Khorsane. Fig. 24n. 

Small t m  to 8m. Learn thinly coriaceous, broadly elliptic or ovate, 7 - 14 x 
3.5-&m, acurninate, base usually rounded, puberulous when young, strongly 
3-veined from base to apex with numerous transverse reticulations beneath; petioles 
7 - 15mm. Panicles slender, axillary, 2 - 3 . 5 ~ ~ ~ 4  terminal 3  - 9cm Perianth segments 
ovate, appressed pubescent. Fruit c 2 x 1.5cm, red, pendulous, borne on fleshy 
obconical6-lobed perianth cup c Icm across. 

Bbutan: S - Dcothang district (Leborey), C - Punakha district (Rinchu) and 
Mongar district (Zirngaon, Shongar Chu); Sikkim: Gangtok, Rungit, Lopchu etc. 
Subtropical and Warm broad-leaved forests, 200 - 1500m. June - September. 

5. ALSEODAPHNE Nees 

Ewqmm or(?) deciduous tms, terminal buds small. Leaves clustered at branch 
ends, pinnately veined. Flowers bisexual in axillary panicles. Perianth segments 
6. Fertile stamens 9 with kelled anthers, outer 6 introrsc inner 3  extrorse Fruit 
ellipsoid, borne on thick fleshy peckel, periant h not persistent. 

1. A. onckaCi Parker. Fig. 24b - f. 
T i  to 18m. Lmves membranous, oblanceoiate, 7 - 12 x 2 - 3.5cm, acute Or 

shortly acuminatq base cuneate, glabrous, lateral veins 5 - 9 pairs, pale beneath; 
~ctides 8 - 12mm. Panicles 6 - 10cm, including peduncle 4 - 6cm, minutely 
pubtrulous. Perianth segments o ~ t ~  1.5-2rnrn. Fruit solitary, ellipsoid, 3 -3.3 
x 1.5 - 1.7m, on thickened obconical pedicel 6 - 7rnm broad. 

B4wtmx S - Sathang district ( a h  Sarbhang); SilrMm: Kalijhora. Subtropical 
fomsts, 8001~. May. 

A valuable timber-tree (16). 

6. CINNADENIA Kostermans 

E m p e n  trca, shoots without conspicuous terminal buds. Leaves alternate, 
not durtrrtd, pmnatdy wined. Dioecious, flowers unisexual in short axillary 
pmcks or s- Fkrianth segments 6. Stamens 9- 12 with h U e d  
anthas, 1I1 intmrsc Fruit o b i d ,  borne on enlarged entire fleshy perianth cup 

1. C (Hook. f.) Kostmnans; Lbkadeniapmiarkrtu Hook. f. Flg. 24a. 
Tm to 3 h .  Lffva c d a m m ,  ovate-lanccdatc, 1 1 - 22 x 4 - 7cm, acutc base 

b m d y  cumate, glossy above, pak beneath, glabrous, lateral veins 9- 11 pairs, 
lmprucd w, pecloks 1 - 2cm Panick or racemes 3 - 5cm. Flowers c 8mm 
rrcross, on pcdrdr 4 - 7mm. Rrianth segments ovate, c 3mm. Fruit 1 - 2 per 
~nflorrrocrPg &ovoid, 2 - 2.5 x 1 - 1.3cm. pink when cut, borne on fleshy entire 
cup 6-&nm diamcrer. 



Bhutan: S -Chukka district (Chukka) and Dcothang district (Sasoi), C -Tongs 
district (Shamgong and Pertimi); Sikkirn: Mik. Warm broad-leaved forests, 
730 - 2000m. October - January. 

7. PHOEBE Nees 

Evergreen trees, shoots with or without conspicuous tenninal buds. Lam 
alternate, clustered near branch ends or not, pinnately veined. Flowers bisexual 
or unisexual in axlllary panicles often clustered near branch ends. Perianth segments 
6, erect, rigid. Fertile stamens 9 with Ccelled anthen, outer 6 introrse, inner 3 
extrorse Fruit ellipsoid, enclosed at base by appressed hardened persistent perianth 
segments. 

1. Leaves lanceolate or elliptic, acuminate; lateral veins 5 - 10 pairs; flown gbtrrous 
.......................................................................... or pubescent .2 

+ Leaves obovate or oblanceolate, apiculate; lateral veins 12 - 20 pairs; flowers 
.................................................. densely pubescent or tomentose - 3  

2. Leaves lanceolate or narrowly elliptic; lateral wins 7 - 10 pairs; flowers glabrous 
1. P. latrceolrta 

....... + Leaves elliptic; lateral veins 5 - 7 pairs; flowers pubescent .2. P. cnthh 
3. Leaves densely pubescent beneath; lateral veins 15 -20 pairs; perianth segments 

.............................................................. 3 - 4mm 3 P. attendm 
+ Leaves sparsely pubescent or glabrous beneath; lateral veins 12- 16 pairs; 

......................................... perianth segments c 5mm 4. P. baincsiaaa 

The record of PhoebepaIIida (Nees) Nees from Sikkirn (80) is based on a sterile 
specimen of Perseu glaucescens (Nees) Long. 

1. P. lanceolata (Nees) Nees. Nep: Jakrikal, Jhankri Kath (34). 
Small tree to 16m; shoots with narrow rings of bud scale scars. Leaves usually 

clustered near branch ends, lanceolate or narrowly elliptic, 8 - 17 x 2- 55cm, finely 
acuminate, base attenuate, lateral veins 7- 10 pairs, not impressed above, glabrous 
or sparsely appressed pubescent beneath; petioles 6 - 15mm. Panicla 2 - 12 
clustered at branch ends, 9- 15cm. Perianth segments ovate, c 2.5rnn-1, glabrous. 
Fruit ellipsoid, 10- 11 x 5 - 7mm, enclosed at base by hardened perianth segments 
3 - 4mm. 

Bhutan: S-Phuntsholing, Chukka, Sarbhang, Gaylegphug and Deothang 
districts, C - Mongar district; Sikkim. Subtropical and Warm broad-leaved fomts, 
300 - 1500m. April - May. 

Similar to Rnm minutflom when in flower; the latter differs in its acute leaves 
with lateral veins obscure beneath. 

261 



2. I! ateis @ Don) Kostermans; I! paniculata (Nees) Nees 
Similar to P lunmlata but shoots without rings of bud scale scars; leaves not 

c l u s t d ,  more broadly elliptic, 10- 16 x 3 - 6cm, lateral veins 5 - 7 pairs, often 
impressed above, densely pubescent beneath; perianth pubescent. 
Bhutan: C -Punakha district (between Bhotokha and Rinchu) and Mongar 

district (Zimgaon, Shongar Chu). Warm broad-leaved forests, 1250- 1500rn. June. 

3. P. atcenwta (Nees) Nees. Nep: Angare (34), Aule Lapche Kawla (34). 
Trec to 20m; bud scale scars loosely aggregated into broad rings. haves clustered 

at branch ends, oblanceolate or obovate, 11 - 20 x 3.5 - 7cm, rounded and shortly 
apiculate at apex, base attenuate, lateral veins 15 - 20 pairs, not impressed above, 
pubescent and brown beneath when dry; petioles 1.5 - 2.5cm. Panicles stout, 4 - 8 
clustered at b m c h  ends, 12-22cm, peduncle pubescent. Perianth segments 
3-4mm, densely pubescent. Fruit ellipsoid c 1.5 x lcm, enclosed at base by 
hardened pubescent perianth segments 5 - 6mm. 
Blrutnn: S -Chukka district (Giengo), Sarbhang district (Lao Pani) and 

Gaylegphug district (Sher Camp); W Bengal Duars: Buxa; Sikkim: terai. 
Subtropical forests, 400- 1300m. March -April. 

Vegetatively similar to R m a  fructifem which has only 10- 15 pairs of lateral 
veins, the lowermost of which are strongly ascending, shorter panicles 6 - 10cm, 
and much larger globose fruit, c 4cm, with spreading or reflexed perianth segments. 

Timber exccnent for cabinet-making (16). 

4. I! hrhrrsiPan Brandis; ? I! goufpmzsis Hutchinson. Nep: Angare (34). Fig. 24m. 
Simihr to l? attenuata but leaves 11 - 25 x 4.5 - 8cm, bluntly mucronate, lateral 

wins 12 - 16 pairs, pale beneath when dry, glabrous or sparsely pubescent beneath; 
peduncles subglabrous; perianth larger, segments c 5mm, densely greyish 
tomentose; fruit larger, broadly ellipsoid, c 3 x 1.5cm, surrounded at base by 
woody perianth segments c 7mm. 

Sikkiar: foothills and Gyabari. Terai forests, 200- 500m. May. 
A valuable timber trre, sometimes cultivated (34). 

FK, 24 a, CfnllPdmu ponoclrlatrc portion of shoot with learn and infructescences. b - f, 
4BLodepkn owdcnrr h portion d Ehan with Laves and inflorcslxnce; c, outcr stamen; 4 inner stamen 
wah basal gb.n&; c slamhak f, fruit on thackmed pukd. g, Cinnamomum gBnduli/emm portion 
of shoot with k d  md ~nfbrrvrncc h, Cmamomum bydglrolc upper w o n  of  shoot with leaves 
and UI- i - k. f b i w  dvrhrck i upper portion of shoot with learn and inflorescences; j. 
dsssrrd flwu: k, m. I, k m a  cfarkamzz upper portion of stem beanng maturing fruit at base 
of i.m m m h .  rn. Phorbr hamsha f ~ t .  n, hkocinnamomwn caudaium: portion of shoot 

Lcnf Pnd f# bornr on chdund pad& kak I x Y,; a, b, f, h x 95; i x 4'1; g, rn, n, 
H 415, j. k r 3; c d. c r 8. Dmwn by M. Barn. 





8. PERSEA Miller 

Similar to Ph& but branches usually with conspicuous terminal buds and 
rings of bud scale scars at base of each year's growth; leaves clustered at branch 

or not; perianth segments soft, often spreading; fruit usually globose, 
sometimes &psoid or obavoid; persistent perianth segments spreading or reflexed, 
not hardened. 

1. haves broadly obovate, 18 - 25 x 8 - IOcm, with I5 - 18 pairs of lateral veins; 
...................................................... pt io la  3 -4cm I.  P. b 0 0 t a ~ a  

+  eaves elliptic, mate, oblanceolate or narrowly obovate, usually 7 - 20 x 2 - 8cm 
(up to 25 x 9cm in I! americana), with 6- 15 pairs of lateral veins (up to 20 
pairs in I! clurkeana and I! duthiei); petioles 0.7 - 2.5cm (up to 3 or 4cm in I! 

.......................................... americuna, I! mbusta and I! wallichii) .2 

Panicle branches and perianth segments glabrous or minutely puberulous; fruit 
......................... ellipsoid, 1.2 - 1.7cm, or globose and large, 1.5 - 3cm . 3  

Pdnicle branches and perianth segments silky-pubescent, villous or tomentose; 
fruit globose, small, 0.6- 1.2cm, up to 4cm only in f? fmcrifem, or  obovoid up 

............................................................ to l5cm in I! americana .6 

3. Laves elliptic-obovate, 5 - 8cm broad; lateral veins strongly prominent beneath; 
..................................................... petioles 1.5 -4cm 2 P. robusta 

+ kmes elliptic, 2 - 5cm broad; lateral veins not or weakly prominent beneath; 
.................................................................... petioles I - 25cm .4 

4. Leaves nammlyelliptic, finely acuminate, with 14-20 pairs of lateral veins; 
............................................. fruit globose 1.5 - 3cm .3. P. clarkeana 

+ Leavff elliptic acute, subacute or shortly acuminate, with 7 - 11 pairs of lateral 
wins; fruit ellipsoid 12-17 x 7 - 10mrn ........................................ -5 

5. Shoots with ring-like bud scale scars; leaves shortly acuminate; perianth 
........................ segments oblong, 5 - 6mm, glabrous .4. P. odoratissima 

+ Shoots without ring-like bud scale scars; leaves acute or subacute; perianth 
................ segments ovate, c 2.5mm. pukrulous in bud .5. P. minutiflora 

6. Shoots with a distinct ring of closely aggregated bud scale scars at base of each 
year's new growth; leaves + clustered at branch ends ........................ ..7 

+ Shoots without a ring of bud scale scars at base of each year's new growth, 
budscale xars distant (sometimes loosely aggregated in I! americana); leaves 
-+ distant on shoots ................................................................. 10 

7 .  Lraves rctdate beneath; lateral wins strongly prominent beneath; leaves 
tomcntosc when young becoming villous beneath ............. 6. P. fructifera 

+ Lmm not tmcuk beneath; lataal veins weakly prominent or obscure beneath; 
Leavts opprrzsod silky-pubescent when young, becoming glabrous or thinly 
a p p ~ 4  Pilky-pubesant beneath ................................................ .8 
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8. Leaves elliptic, 12-ZOcm, with 12- 18 pain of lavral veins; pMnth ~ g m r n t s  
4-5mm ................................................................... 7. P. dr(Lbi 

+ b m  usually abate or oblanceolate, som~invs somc dEpls 7 - l 3 m ,  brsd 
veins 8 - 12 pairs; perianth segments 3-4mm .................................. 9 

9. Leaves pale brown beneath when dry, lateral w k  8 - 10 pairs; paaokc 8- 13mrn 
a. P. praMLi 

+ Leaves reddish-brown and glaucous beneath when dry, laVral wins 9- I2 pain; 
petioles 10- 18mm ..................................................... 9 P. k u d  

10. Leaves ovate or broadly-elliptic, 6 - 9cm broad; pcrianth segments 4.5 - 5rnm 
fruit obovoid, 5 - 15cm ........................................ 1 P. a m u h m  

+ Leaves oblong-elliptic, 3 - 5.5cm broad; perianth segments 3 - 3.5mm; fruit 
globose 8 - 12rnm .................................................................... 11 

11. Leaves shortly acuminate, red-brown beneath when dry, lateral veins very 
prominent beneath; panicles densely brownish tomentosc, fruiting p d a h  not 
thickened ......................................................... ..lo. P. ghpapacm 

+ Leaves acute, green or brownish-green beneath when dry; Lateral wins not vcry 
prominent beneath; panicles greyish pubescent; fruiting p e d d s  thick and fleshy 

11. P. wawkhu 

1. P. bootanica (Meisner) Kostermans; Machilus bootanica Meisner 
Large tree; shoots with rings of bud scale scars. Leaves membranous, obovatc 

18 - 25 x 8 - lOcm, apicdatc base attenuate lateral veins 15 - 18 pairs, p r o m i m  
beneath, brownish hirsute beneath especially on veins; petioles 3 -4cm. Panicles 
12 - 18cm. stout, densely pubescent. Perianth segments ovate+blong, 5 -6.5mm, 
tomentose Fruit unknown. 

Bhutan: S -Chukka district (near Chukka). Warm broad-leaved forest, 12O[kn. 
May. 

Endemic to Bhutan; known only from Griff'ith's type collection. 

2. P. mbusta (W. W. Smith) Kostermans; Machilus robusfa W. W .  Smith 
Tree to 15m; bud scale scars sometimes loosely aggregated but not forming 

distinct rings. Leaves coriaceous, elliptic-obovate, 13 - 24 x 5 - &m, apiculate or 
shortly acuminate, base cuneat: lateral veins 7- 8 pairs, strongly prominent 
beneath, glabrous and often glaucous beneath; petioles 1.5 - 4cm Panicla 
8- 13cm, stout, minutely puberulous or almost glabrous. Perianth segments 
oblong, 6mm, minutely puberulous. Fruit globose, 2.5 - k m .  

Sikkim: Tong. Warm broad-leaved forest, 1200m. March. 

3. P. clarkeana (Hook. f.) Kostermans; I! gammieana (Hook. f.) Kostermam, 
Machilus clarkean~ Hook. f., M. gammiwna Hook. f. Nep: Chrpfi ffiWIC1(34), 
Seto Kawla (34). Fig. 241. 

Tr@e to 12m; shoots with rings of bud scale scars. Leaves often reddish-brown 
when dry, narrowly elliptic or oblanceolate, 10-22 x 2-4cm, finely acuminarc 



base attenuat~ midrib impressed above, l a ted  veins 14- 20 pairs, obscure beneath; 
petioles 1 - 2.5cm. Panicles short and stout, bright red, 4 - 7cm, glabrous. Perianth 
segments oblong, 5 -6mm, glabrous or with a few hairs near apex. Fruit globose, 
1.5 - 3cm. 

Bhutrur: S-Chukka district (near Chimakothi) and Deothang district (S of 
Riserboo); C - Mongar district (above Mongar); Sikkim. Cool broad-leaved and 
Evergreen oak forests, 2100-24OOm. May-June. 

4. P. odorathima (Nees). Kostermans; Machiius odoratissima Nees. Dz: Matchu 
Shing; Nep: Lali ffiwla (34). 

Small tree to 10m; shoots with rings of bud scale scars. Leaves reddish-brown 
when dry, elliptic or broadly-elliptic, 8 - 13 x 3 - 5cm, shortly acuminate, base 
cuneate, glabrous, midrib slightly impressed above, lateral veins 7 - 11 pairs, not 

prominent beneath; petioles 1 - 2cm. Panicles short, red, 5 - 8cm, glabrous. 
Fm-ianth segments oblong, 5 - 6mm, glabrous. Fruit ellipsoid, 12 - 16 X 7 - m. 

Bhut~a: S -Chukka district (Marichong), C - Punakha district (below 
Mendegang); Siklcim. Subtropical and Warm broad-leaved forests, 600-2000m. 
March - May. 

5, minutiflora Kostermans; Machiius pantiflorn Meisner 
Similar to I? odomt&ima but bud scale scars not forming rings; leaves more 

narrowty elliptic, 9 - 16 x 2 5  - 3.5an, acute or subacute, glaucous beneath; flowers 
much smaller with pcrianth segments c 25mm, sparsely silky pubexent becoming 
almost glabrous; fruit ellipsoid, c 17 x 10rnm. 

SiWrim: Latpanchor, Kalimpong and Darjeeling. Warm broad-leaved forest, 
700- 1UXkn. January. 
similar to Phoebe lanceolafu which differs in its finely acuminate leaves with 

more prominent lateral wins. 

6. P. fnrctifcn Kostermans; Machilus edulis Hook. f. Nep: Iapche Phal(34), 
Lopck ffiwla (M), Lapchi. 

Tiu to 12m; shoots with rings of bud scale scars Leaves o b m e  or oblanccolate, 
10- 14 x 3 - 5cm, subacute, acute or shortly acuminate, base attenuate, reddish- 
brown beneath when dry, brownish villous beneath, lateral veins 10- 15 pairs, 
strongly ascending and very prominent beneath, minor veins distinctly reticulate 
h e a t h ;  petioles 1 - 3cm. Panicles 6 - 10cm, densely brownish villous; pedicels 
stout. 2 - 5mm. Perianth segments 4 - 5mm, pubescent. Fruit globose, c 4cm. 

S1WrSm: Darjeding district. Warm broad-leaved forests, 900 - 2000m. May. 
Fruit d b k  (34). Similar in foliage to Phoebe attenuata which differs in having 

15 - 20 pairs of l a t d  veins, the bwrmost of which are spreadmg, longer panicles 
12- 2243x1, and smaller ellipsoid fruit c 1.5cm, with appressed perianth segments. 

7. P. dPtbSd (Hook. f.) Kostnmans; Mcxhilus duthiei Hook. f. Dz Mitsu Shing. 
F* 24i- k .  



Tree to 2Om; shoots with rings of bud scale scars. Loaves coriaceous, dig& 
12 - 20 x 2.5 - 4cm, acuminate, base cuneate or atmuatc, minutdy dky-gubesl;rcnt 
beneath when young, pale brown and usually glaucous beneath when dry. Larcral 
veins 12- 18 pairs, not very prominent beneath; petioles I -2cm. Panicks 
numerous, ruberect, 5 - 15cm, minutely silky-pubescent. Rrianth segments o b n g  
4- 5mm, minutely silky pubescent. Fruit globose 9- llmm. 

Bhutan: S -Chukka district (Chukka and Chimakothi), C - Punakha distnct 
(Tinlegang and Tang Chu) and Tashigang district (T'obrang); SgrWm. Warm broad- 
leaved and Evergreen oak forests, 600- 2100m. February- May. 

8. P. gamblei (Hook. f.) Kostermans; I? bombycina (Hook. f.) Koucrmans. 
Machilus gamblei Hook. f., M. bombycina Hook. f. Nep: k w l a  (34). 

Small tree; shoots with rings of bud scale scars. laaves thinly coriacc~us, o b a ~  
to oblanceolate, often with some l a w s  elliptic, 7 - 11 x 2.5 -4.5cm. shortly 
acuminate, base attenuate, pale brown beneath when dry, minutely silky-pubscart 
beneath sometimes becoming glabrous; lateral veins 8 - 10 pairs, obscure beneath; 
petioles 8 - 13mm. Panicles 5 - 8cm, pubescent. hriant h segments 3.5 - 4mm, 
densely appressed pubescent. Fruit globose, c lcm. 

Sikkim: Darjeeling terai. Subtropical terai forests. March. 

9. P. kurzii (Hook. f.) Kostermans; Machilus kurzii Hook. f. Nep: Sefo Kbwh (34). 
Similar to I? gamblei but leaves usually oblanceolate, 7- 13 x 2-4cm, dark 

reddish-brown when dry, strongly glaucous beneath, lateral veins 9- 12 pairs, almost 
invisible beneath; panicles 4-7cm; perisnth segments c 3.5mm, pubescent. 

Sikkim: Darjeeling foothills. Warm broad-lead forests, 1500- 2100m. May. 

10. P. glaucescens (Nees) h n g ;  R villosa (Roxb.) Kostermans, MachilusglprccsLpns 
(Nees) Wight, M. villosa (Roxb.) Hook. f. Nep: Bhak ffiulq ffiwla (34). 

Tree to 20m; shoots without rings of bud scale scars. h v e s  coriacmw usually 
elliptic, 10- 15(- 20) x 3 - 6cm, acuminate, base cuneate, pale reddish-brown 
beneath, pubescent when young becoming almost glabrous; lateral veins 6- 9 pairs, 
arching upwards, very prominent beneath, minor veins reticulate beneath; petida 
0.8 - 2cm. Panicles numerous, often spreading, 10- 17cm, dwely  reddish-brown 
tomentose when dry. Perianth segments c 3.5mm, tomentose Fruit globose, 
10- 12mm. 

Bhutan: S - Sarbhang district (above Sarbhang); Sikkim: Sivokc, Jalpaiguri etc 
Subtropical forests, 5 0 -  650m. March -April. 

11. P. wallichii Long; Machilus sericea Blume 
Similar to R glaucescens but leaves elliptic-oblong, 10 - 18 x 3 - 5.Scm, acutc, 

base broadly cuneate or rounded, green or brownish-green beneath when dry, lateral 
veins 7 - 9 pairs, not very prominent beneath; petioles 1.8 - 3cm; panicles greyish 
pubescent; fruit with much thickened fleshy pexhcel. 



M m :  Mal, Ryang and Mungpu (34). Warm broad-leaved forests. 
March -April. 

Its presence in Sikkim is doubtful as no correctly determined specimens have 
been seen from the E Himalaya. 

12. P! amwhna Miller; I! gmtissima Gaertner. Eng: Avocado Pear. 
Similar to l? glmmns and I? wallichii but leaves ovate or broadly elliptic, 9 - 25 

x 6 - 9cm, shortly acuminate, sparsely pubescent beneath, lateral veins 7 - 9 pain, 
prominent beneath; petioles 1.5-3cm; panicles 6- llcm, pale villous; perianth 
segments 4.5 - 5mm, pale villous; f n i  t obovoid, 5 - 15 x 3 - 7cm. 

SlkLlm: Kalimpong, cultivated. 1500m. April. 
Native of Central America, cultivated for its edible fruit. 

9. LINDERA Thunberg 

Deciduous or evergreen trees or shrubs; shoots with or without conspicuous 
terminal vegetative buds. Leaves alternate, not clustered, pinnately veined or 
3-vemed from base Dioecious; flowers unisexual, in sessile or pedunculate, often 
clustered or racemose umbels, each umbel enclosed by large persistent decussate 
scales forming a subglobose bud when young. Perianth segments usually 6. Fertile 
stamens 9 with 2-ccUed anthers, all introrse. Fruit ovoid or globose, borne on a 
tittlecnlarged, entire or toothed perianth cup. 

1. Leaves strongly 3-veined at base (basal lateral wins much stronger than others) 
2 

+ h v c s  pinnately veined throughout (lowermost lateral veins weaker than those 

2. Deciduous; learn membranous, ovate, broadly elliptic or suborbicular, acute; 
lrrwermost lateral veins arising suprabasally ................................... .3 

+ Ewrgreen; leaves coriaceous, narrowly elliptic or lanceolate, acuminate or 
caudate; lowermost lateral veins arising basally ................................ .4 

3. Leases broadly elliptic or suborbicular, umbels sessile on previous year's shoots; 
perianth segments deciduous in fruit ........................ .l. L. heterophylla 

+ Laves ovate; umbels pedunculate on short leafless axillary shoots; perianth 
..................... segments withering but persisting in fruit .. .2. L. neesiana 

......... 4. Leaves long-acurninate or caudate, white beneath .3. L. pulcherrima 
................. + h v t s  shortly acurninate, green beneath .4. L. melastomacea 

5 Shoots glabrous, strongly striate when dry; umbels borne on short stout 
pedundcs; fruit 15 - 18mm, borne on large perianth cup 10- 12mm 

................................................................. acrrws .S. L. bootanica 
+ Shms pubescent or tomentose when young, smooth; umbels sessile or on 

den& @uncles; fruit 6- 12mm, borne on slightly enlarged perianth cup 
3-~IIUII ~CTOSS ........................................................................ 6 



.................................................... 6. Umbels on slender peduncles 7 
+ Umbels sessile ....................................................................... 8 
7. Leaves elliptic, 3-4.5crn broad; umbel scale sub&- fruit broadly 

ellipsoid, c 10 x 8mm ............................................... 6. L mmah 
+ Leaves obovate, 4 - 6cm broad; umbel scaks apprrsscd-ptkxm, fnrit 

c 6mm .............................................................. 7 L hbHolh 
8. Leaves elliptic, 6 - 11 x 2 - 3cm, shortly anrminatc; hvral Kins 6 - 8 pain; fruit 

globose, c 6mm ....................................................... .& L a r r ~ s r  
+ Leaves obovate, 14 - M x 6 - 8cm, subacute or obtuse; lateral veins 14 - 16 psirs; 

fruit ellipsoid, c 12mm ............................................. 9. L lunrPlorJi 

1. L. heterophylla Meisner. Dz: Chur Tego; Nep: Lekh Piph (34). Fig. 23h - k. 
Deciduous shrub or small tree to 6m. b v c s  membranous, appearing after 

flowering, broadly elliptic to suborbicular, 8 - I2 x 4 - 9cm, shortly acute or obtuse, 
base rounded or subcordate, margins entire or 3-lobed at apor, strongly 3-winad 
above base, silky harry beneath when young becoming glabrous; petides I - LScm. 
Umbels silky pubescent, 1.5 -2cm diameter, sessile on pmious year's shoois; 
flowers on pedicels 8 - 12mm, perianth segments oblong, 3.5 - 4.5mm, deciduous 
Fruit (immature) ellipsoid, c 8 x 4mm, perianth cup entire, scarcely enbrgad Zmm 
across, on W c e l  1.5 - 2cm which becomes thickened near apex 

Bhutan: C -Thimphu, Punakha, Tongsa, Burnthang and Mongar districts, 
N -Upper Mo Chu and Upper Kuru Chu districts; Sikkim. Amongst shrubs in 
Blue Pine and Spruce forests, 2500- 3UK)m. April - May. 

Plants with 3-lobed leaves are unknown in Bhutan but occur in Sikkirn; in E 
Bhutan plants with broader suborbicular leaves are commoner, these have 
sometimes been wrongly reported as L. cencdflolia Hernsley (71) which is a 
synonym of L. obtusiloba Blume, a Chinese and Japanese species (58). 

2. L. d a n a  (Nees) Kurt Sha: Nenshing Nengshing, Ru Neng Nep: Siltimur 
(34). 

Deciduous shrub or small tree to Sm. Leaves membranous, strongly aromatic 
when crushed, ovate, 9- 13(- 18) x 3 - 8(- 12)cm, wtz base rounded, 3-Wxd 
above base but not strongly sq pinnately veined and often rrticuiate in upper pmt, 
glabrous; petioles 1 - 2cm. Umbels 3 - 6, mcemose on shon leafless awllary shoots 
1 - 1.5an; peduncles slender 5 - lOmrn, each umbel 4 - &flowered, pdcels 
2 - 3mm. Perianth segments ovate, 1.5 - 2rnm. Fruit broadly ellipsoid, c 5 x 4mm; 
perianth cup not enlarged, c lmm across, bearing withered rrmaim of ~ m s  

Bhutan: S - Deothang district (S of Riserboo), C - T o m  Mongar and 
Tashigang districts; Sikkirn. Cool broad-lead and Evergreen oak forests, 
1950 - 2450rn. October - February. 

Bark and fruits are used medicinally (13). 



3. L pa wm) Hook. f.; L. thomsonii Allen. Sha: Sengkyermay Shing; 
pjep: w. (34). 

Evergreen shrub or small tree to Sm. Leaves elliptic to ianceolate, 6-12 x 
25 -&m, finely acuminate to long-caudate, base rounded or cuneate, whitish 
serice~us beneath when young becoming subglabrous and glaucous beneath, 
Suongly 3-veined from base to apa;, minor veins transverse, not very prominent; 
petioI~ 8 - 12mm. Umbels solitary, subsessile, 3 - &flowered; pedicels 4 - 5mm. 
perlanth segments c 3mm, deciduous. Fruit ellipsoid, c 10 x 7mm, borne above 
c n t i ~  perianth rim c 2mm across. 

Bhutan: S - Deothang district, C -Thimphu, Punakha, Tongsa and Mongar 
districts, N -Upper Mo Chu district; Sikkim. Evergreen oak forests, 2100- 2600m. 
April -June. 

Two subspecies occur, subsp. pulchenima, the common plant in Bhutan and 
Sikkirn with leaves usually large, 8 - 12cm, narrowing gradually to caudate- 
guminate apices with points 8 - 15mm, and subsp. thornson3 (Allen) Long 
(Linalem rhomsonii N e n )  known from Mongar district (Rudo La) which has 
shorter, rather abruptly caudate-acurninate leaves 6-8cm with longer points 
15-25mm. 

4. L r a d r s t o m  (Nees) Villar 
Similar to L. p u l ~ h e ~ r n a  but leaves smaller, 4.5 - 7 x 2.5 - 3cm, shortly and 

bluntly acuminate, green beneath, minor transverse veins prominent. 
Wutain: C -Tonga district (near Chendebi). Cool broad-leaved forest, 2300m. 

March -April. 

5. L bodania Meisner; L. venosu (Meisner) Hook. f. Dz: Ashi. 
Deciduous tree to 25m; terminal buds large, ovoid, 1 - 1.5cm; shoots glabrous, 

strongly striate when dry. Leaves membranous, elliptic, I5 - 26 x 4 - 9cm, acute, 
base cuneatz glossy above, densely greyish silky-pubescent beneath when young, 
becoming pubescent or glabrous, lateral veins 8 - 12 pairs, prominent beneath; 
petioles 2 - 3cm. Umbels 2 - 3 in axiis of fallen leaves on stout pubescent peduncles 
9 - 13mrn, each umbel many-flowered enclosed by large broad scales c lcm; pedlcels 
dcnsdy tomentose, in males 4-6mm, in females 6-9mm. Perianth segments 
3 - bmm. Fruit mbglobose 1.6 - 1.8cm, borne on enlarged entire perianth cup 
I-1- across; pedicel stout, striate. 

E b t m ~  C - Punakha cWid (Tidegang and Ngawang, T w  Chu) and Mongar 
(L'RJu), N -Upper Mo Chu district (Gasa). Warm broad-leaved forest, 

1lWl- 2150m. FttKuary-April. 
A local species k m n  only from E Nepal and Bhutan. 

6. L. noerariro (Meism) Kurz. Nep: Sunu Poknle (34). 
Ewtgrrtn tree to Kkn; young shoots smooth, tomentose. Leaves thinly 

conreous. ellipic, 9 - 16 x 3 - 4 . m .  acute or shortly acuminate, base cuneate, 
tommzool whar puns, tKoormng pubescent on veins bmcath when mature, lateral 
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veins 6- 8 pairs, strongly prominent beneath, minor wins prominent beneath; 
petioles 6- IOmm. Umbels 1 - 3 on very short axillary shoots, on slender peduncles 
4- 17mm, each umbel many-flowered with 4 broad subglabrous b m s  4-6mm; 
pedicels 2 - 4rnrn, silky pubescent; perianth segments oblong, c 2mm. Fruit b m d l y  
ellipsoid c 10 x 8mm, borne on slightly enlarged undulate perianth cup c 4mm 
across, on elongate pedicel 1.3 -2cm. 

Bhutan: S -Chukka district (near Takhti Chu); Sikkim: Darjeeling, Senchal, 
etc. Warm broad-leaved forest, 2100- 2400m. October - December. 

Records of L. rneissneri Hook. f. from Sikkim refer to this species. Vegetatively 
very similar to Litsea elongata (Nees) Hook. f. which differs in its more prominent 
parallel leaf reticulations, silky pubescent umbel scales, 4-celled anthers and 
ellipsoid 10- 14mm fruit borne on a larger perianth cup, 5 -6mm across. 

7. L. latifolia Hook. f. 
Very closely related to L. asarnica but more densely pubescent or tomentose 

throughout; leaves usually obovate, 9- 15 x 4-6cm, acute or apiculate; umbel- 
scales appressed pubescent; fruit globose, c 6mrn. 

Sikkim: Gangtok (69). Warm broad-leaved forests, 1400 - 1600m. February- 
March. 

The record of this species from Bhutan (71) refers to Litseaelongoto; the Sikkim 
record requires confirmation. 

8. L. nscusua (D. Don) Merrill; L. bifaria (Nees) Hook. f. 
Similar to L. assarnica but leaves smaller, more coriaceous, elliptic, 6- 11 x 

2- 3cm, shortly acuminate; umbels sessile, densely clustered, scales silky pubescent, 
pedicels 2- 3mm; fruit globose, 6mm, on persistent perianth cup 3 -4mm across, 
on short pedicel c 4mm. 

Bhutan: C -Tongsa district (between Rukubi and Neylong and between %hiling 
and Tongsa). Cool broad-leaved forests, 2000-2200x11. April. 

These records (71) require confirmation, as in Nepal and NW Himalaya the plant 
occurs in warmer forests at lower altitudes. 

9. L. hamiltonii Kostermans; L. tvficulata (Nees) Hook. f. nom. illeg. 
Similar to L. assarnica and its allies, especially L. latifolia, but learn obovate, 

14 - 20 x 6 - 8cm, subacute or obtuse, base rounded, lateral veins 14 - 16 pairs; 
umbels sessile; fruits ellipsoid, c 12mrn, on short thick pechcels 2-4mm. 

Sikkim: Thkdah, Darjeeling (69). Warm broad-leaved forests, 1600- 1700m. 

Similar to Lindem but leaves always pinnately veined; anthers 4.celled; fruit 
borne on little- to much-enlarged, entire or rarely toothed perianth cup. 
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1. Deciduous; shoots with conspicuous winter buds; flowers precocious or 
appearing with young leaves ....................................................... .2 

+ E m n ;  shoots without conspicuous winter buds (except in L. elongata); 
flowers not precocious .............................................................. ,4 

2. Young s W  red-villous; leaves obovate, obtuse or subacute 
2. L. sikkimemis 

+ Young shoots glabrous or puberulous; leaves elliptic to lanceolate, acute or 
acuminate .............................. .. ............................................ . 3  

3. Winm buds with membranous, obtuse outer scales; leaves silky-pubescent 
beneath, at least on veins; peduncles of umbel buds straight, 2-4mm 

1. L. sericea 
+ Winter buds with thick, acuminate outer scales; leaves glabrous; peduncles of 

umbel buds deflexed, 6 - 10rnm ....................................... -3. L. kin@ 

4. Umbels on peduncles arranged usually in axillary clusters, sometimes solitary, 
sometimes peluncles borne on a short stout axis (stalk) up to 4mm (rarely up 
to 8mm in L. nrkbu) ............................................................... .5 

+ Umbels on peduncles which are aggregated into racemes or coryrnbs with a 
..................................... conspicuous slender axis (stalk) 5 - 70mm .12 

5. Shoots with xaly terminal vegetative buds and rings of bud scale scars; umbels 
.. u s d y  solitary borne on slender peduncles (5 - )lo- l5cm .8. L elongab 

+ Shoots without scaly terminal vegetative buds and rings of bud scale scars; 
umbels borne on slender or stout peduncles 2-10mm, usually xveral in 
dust~s ................................................................................. .6 

6. lime lancedate or narrowly elliptic-oblong, 2 - 5cm broad (up to 9cm broad 
...................................................... in L. loola and L slzlicifolja) .7 

+ Leaves ocatc obovatc or broadly elliptic, 5 - llcm broad ................... .10 
7. rather membranous, dark green or brown above when dry; lateral veins 

8 - 1 5 pairs; Fruit 6 - !hm long, on scarcely enlarged perianth cup 1.5 - 3rnm 
&mJ% ................................................................................... 8 

+ Lcavcs coriPrrous, pale or yellowish-green above when dry; lateral veins 5 -9 
w f ~ ;  fruit 15 - 17mm bow on much enlarged perianth cup 7 - l5mm across 

9 

g. Lylceobue, 7 - 14 x 2 - 4cm, glabrous beneath except on veins; lateral 
8- 12 pair& not prominent beneath; umbels in clusters of 2-4; fruit 

&gbbmtC ............................................................... 4. L. cub& 
+ &p~+bbng, 12 - 30 x 2.5 - 8.5cm, minutely silky-pubexent beneath; 

htcrsl) wins 10- 15 paim prominent beneath; umbels in clusters of 6- 18; fruit 
............................................................ 5. L.mwfoha 

9. e, h&ral 5 - 7 pain; umbel buds 6 - 8mm; fruit o h m i d  or 
C 15 X I&, apx f i t t e d  with small rnucro, on cup 11 - 1 Jmm 

,-with fleshy brse 7 - h  1- ....................... 6. L I ~ t a  



+ Leaves shortly acuminate; lateral veins 7 - 9 pain; umbel buds 4- 6rm~; fruit 
ellipsoid c 17 x IOrnm, obtuse, on cup 7 - 9rnm across ban# on s k n d a  pdrcd 
10-15mm ............................................................. 7. L. cbmuxa 

10. Leaves long acuminate, glabrous; lateral wins 5 - 7 pain .... .11. L acnosr 
+ haves obtuse, apiculate or shortly acurninate, tornentost or pubescent on vdns 

................................................ beneath; lateral veins 7 - 15 pairs .I1 
11. Leaves elliptis obtuse or apiculate, green and tomentox beneath; lateral wins 

7-12 pairs; fruit subglobose c 7 x 6mm, on perianth cup c 5mm 
.............................................................. across 9 L moaopdoEP 

+ Leaves elliptic-obovate, shortly acuminate, white and pubexent on veins 
beneath; lateral veins 10- 15 pairs; fruit ellipsoid c 17 x llrnm, on perianth 
cup 15-17mm across ................................................ 10. L bodrcri 

12.leaves thickly coriaceous, obtuse, with 10- 12 pairs of obscure lateral wins 
15. L. dtids 

+ haves thinly coriaceous, acuminate or acute, with 7 - 12 pairs of conspicuous 
........................................................................... lateral veins 13 

13.Leaves acuminate, on petioles 4- 6mm; umbel buds c 3mm; peduncles borne 
on short stalks 8 - 12mm; fruit oblongellipsoid, 17 - 23 x 9- 10mm 

14. L. &heens 
+ Leaves acute, on petioles 15 - 35mm umbel buds 5 - 1Omm; peduncles borne 

on stalks 15 - 70mrn; fruit globose 8 -9mm or depressed globose c 15 x 18mm 
14 

14. Leaves ovate-lanceolate, ovate, or broadly elliptic with 7 - 10 pais of lateral 
petioles 20- 35mm; umbels on peduncles 7 - lOmm on stalks 15 - 30mm; fruit 
globose 8 - 9mm, on minute perianth cup 2 - 3mm across . .12. L glutinom 

+ Leaves elliptic-oblong with 10- 12 pairs of lateral veins; petioles 15 -uknm; 
umbels on peduncles 2 - 5mm on stalks 30 - 70rnm; fruit depressed globose 
c 15 x IOrnm, half surrounded by large perianth cup 20- 25mm across 

13. L. pammanja 

1. L. sericerr (Nees) Hook. f.; L. orvophila Hook. f. nom illeg., Lindem gnyfithii 
Meisner, Lindem ?hookeri Meisner. Dz: Geywe; Nep: LPkh Siltirnur (34). 

Deciduous shrub or small tm to 15m, shoots black, smooth, leaf buds cytindri~ 
1 - 1.5cm, bluntly pointed, outer scales membranous, obtuse, pelluciddotted. 
Leaves thinly coriaceous, elliptic, 5 - 10 x 2 - 3.5cm, shortly acuminate, base 
cuneate, sericeous when young, becoming silky pubescent on midrib when mature, 
prominently reticulate beneath, lateral veins 6-8 pairs, arching upwards, not 
prominent; petioles 7- 10mrn. Umbel buds ovoid, 3 -4mm, on short stmght 
peduncles 2 - 4mm. Umbels 1 - 2cm across, 5 - 10-flowend, pedicels 3 -8mm, 
pubescent. Pcrianth segments c 3mm in male flowers, 2mm in females. Fruit 
ellipsoid, c 7 x 5mm, apiculate, aboe minute perianth rim 3mm somaimes 
bearing withered remains of segments, borne on elongated pedtctls 7 - 12mm. 



Bhutan: C -Ha to Tkshigang districts, common, N -Upper Mo Chu and Upper 
Kunr Chu districts; Skim. Evergreen oak, Blue Pine, Hernloc k and Spruce forests, 
2400 - 3300m. April - May. 

2. L. sikkimensis (Meisner) Long; Lindera ?sikkimensis Meisner 
Similar to L. serfmu but shoots striate; young parts and winter buds densely 

reddish-brown villous; leaf-buds without obtuse membranous scales; leaves 
(immature) obovate, 7 x 3.5cm or more, obtuse or subacute, appressed pubescent 
on midrib; umbels 3 - 6-flowered. 

Sikklm: Lachen and Kanglassa. 3350 - 3650m. May- June. 
A poorly-known plant which may prove to be only varietally distinct from L. 

s~n'ceo. 

3. L. bingii Hook. f. Nep: Siltimur (34). 
Similar to L. sericea but terminal buds sharply pointed, outer scales thicker, 

acuminate; leaves membranous, elliptic, 7- 12 x 2-&my acute or shortly 
acuminatc glabrous except when very young, pale beneath, glossy above lateral 
wins 11 - 16 pain, spreading, prominent on both surfaces; petioles 9- 12mm; 
umbels in bud borne on deflexed peduncles 6 - IOrnrn, flowers larger, perianth 
segments c 5rnm in males, 3mm in females; fruit subglobose c 6mm. borne on 
ped~As 3 -6mm on peduncles up to lcm. 

Bhutfn: C -Tongsa district (Chendebi) and W d e n  district (Tgktm and Choling 
La), N -Upper Mo Chu district C m j i  and Gasa); Sikkim: Senchal, Tonglo, 
Durnsmg etc Cool broad-leaved and Rhododendron forests, 2100-2900m. 
March -April. 
Has been much confused with and sometimes (135) wrongly united with L. 

cukh,  which differs in its nondeciduous habit, absence of vegetative winter buds, 
l m i a t e ,  amminate leaves with longer petioles 1.5 - 2cm, and in its ecology, 
occurring in warmer forests at lower altitudes. 

4. L. cubdm (bureiro) Persoon; L. citmto Blumc Sha: Nemhing; Nep: Timur 
(1 17), Siltrmur (34). 

Evergncn shrub or small tree to 6m; winter buds absent. Leaves membranous, 
annnaric when crushed, IanceoLate, 7- 14 x 2 - 4cm, long acurninate, base cuneate, 
dark g m n  abow when dry, pale beneath, glabrous or sparsely pubescent on veins, 
lateral wrns 8 - 12 pairs, not prominent, minor veins not reticulate; petioles slender, 
1.2 - 2.4cm Umbel buds 4 - 5mm, borne on slender peduncles 3 - 8mm, in sessile 
cl~lsters of 2 - 4 or on a short slender stalk up to 4mm. Umbels c 5 - 10-flowered; 
pddds I - 2mm, pubescent. Fruit subglobose 6- 7mm, perianth rim c 1.5mm 
across, on thickened pedjcel3 - 5mm. 

rn111.1. S - Samchi. Phuntsholing, Chukka, Gaylegphug and Deothang 
dluncts; SWllm. Subtropical forest slopes, 30- 1 S O m .  December - February. 

Fruit edib* (34) and uud medicinally (13). Silkworms are r e a ~ d  on the leaves 
(16). 



5. L. salicifolia (Nees) Hook. f. Nep: Sunu Rzhenle (34). 
Similar to L. cubeba but leaves elliptic-oblong, variabk in slzt, 12-30 x 

2.5 - 8.5cm, dark brown above when dry, minutely pale silky pubexcnt bermth, 
lateral veins 10 - 15 pairs, prominent beneath sometimes impressed a h  paioks 
stouter 8 - 12mm; umbels 6 - 18 in dense axillary clusters, on peduncles 2- 6mm; 
fruit ellipsoid c 9 x 5mm, apiculate, on slightly enlarged entire perianth cup 
2.5 - 3mm across. 

Bhutan: S - Samchi, Chukka, Sankosh, Sarbhang, Gaylegphug and Deothang 
districts; Sikkim. Subtropical forest slopes and river banks, 300-105Ckn. 
February -April. 

A very variable species especially in foliage; three varieties haw been recorded: 
var. salicifolia (var. ellipsoidea (Meisner) Hook. f.) with pubescent shoots and leaves 
scarcely glossy above, the common plant in Bhutan and Sikkim; var. attcnunla 
(Nees) Hook. f. with glabrous shoots and smaller, oblong leaves up to 15 x 3 . 5 m  
recorded from Gaylegphug and Sikkim; and var. polyncurn Hook. f. w~th 
pubescent shoots, large leaves glossy above, and lateral veins distinctly impressed 
above, from Sikkim. 

6. L. laeta (Nees) Hook. f. 
Shrub or small tree to 8m. Leaves coriaceous, oblong-elliptic, 10-20( - 30) x 

3 - 5(- 9)cm, acute, base cuneate, glabrous, green above, white beneath when dry, 
lateral veins 5 - 7 pairs, strongly arching upwards; petioles 1 - 15cm. usually 
thickened. Umbels 6- 8mm in bud, on peduncles 4 - IOmm, 3 - 6 in sessile clusters 
in leaf axils. Flowers subsessile Fruit broadly obovoid or subglobase, c 15 x I ~ U T A ,  
apex flattened with small mucro, borne on enlarged fleshy cupshaped perianth 
11 - 15mm across, with thickened fleshy base 7 - 9rnm long. 

Bhutan: S -Samchi district (near Gokti), Sarbhang district (Phipsoo) and 
Deothang district (Satsalor); Sikkim. Subtropical forests, 290-670m. November- 
February. 

7. L. chartacea (Nees) Hook. f. 
Very closely allied to L. laeta but leaves shortly acuminate, lateral veim 7 - 9 

pairs, more spreading; petioles slender; umbel buds 4-6rnm; flowers on short 
phcels  1 - 2mm; fruit ellipsoid, 17 x IOmm, obtuse but not mucronate, on shallow 
perianth cup 7 - 9mm across, borne on slender pedicel 10- 15mm. 

Sikkim: Lopchu, Mumsong and Rishap. Warm broad-leaved forests, 1500- 
1800m. May -June. 

8. L. elongata (Nees) Hook. f. Nep: Pharnphal, P h m ,  Thulo Fbher.de (34). 
Tree to 201x1, branchlets brownish tomentose, beanng conspicuous ovoid terminal 

vegetative buds and rings of bud scale scars. Leaves elliptac, oblancedate or obwate, 
8 - 18 x 2 - 6cm, acuminate, acute or obtuse, base cuneate, brownish tomentose 
and prominently reticulate beneath, lateral veins 6- 13 pairs, very prominent 
beneath, ascending; petioles 6 - 16mm. Umbels usually solitary, rarely paired, OR 



slender paduncles (5 -)lo- l5rnrn (occasionally very short in male umbels), umbel 
scales silky pubescent, pedicels very short. Fruit eltipsoid, 10 - 14 x 6- 7mm, with 
minute apical point, on persistent shallowly-lobed perianth cup 5 - 6mm across, 
on stout pedicels 3 - 6mm. 

BBaCHI: S-Chukka district (Bunakha, Gedu and Tala), C -Tongsa district 
(ab* Tonga), N -Upper Mo Chu district (near W j i ) ;  Sikkim. Evergreen oak 
forests, 1W- 2600cn. September- October. 

A variable species, especially in foliage, in which two varieties are recognised: 
w. dangnt., with leaves elliptic or oblanceolate, acuminate, peduncles short, up 
to lcm, in Bhutan and Sikkim; and var. latifolia Cowan & Cowan, with leaves 
obcmte, acute or obtuse and longer peduncles 1 - 2.5cm, from Darjeeling district, 
ikgetrtjdy vcry similar to Lindem asmrnica and L. Iatifolia (see note under L. 
~~) and also to Pitoebe atfenuata and krsea fnrctifem which differ in their 
pamalate inflcmwnces. 

9. L eaaopclan (Roxb.) Rrsoon; L. polyonrha Jussieu. Sha: Seychhanglu Shing; 
Ncp: Bomm Kur Men, (34), f irmem (34). 

Trec to IZm, branchlets brownish tomentose. Leaves broadly elliptic, 9-24 x 
5 - llcrn, o b t w  or apiculatc, base rounded, greenish beneath when dry, softly 
tornentox and prominently reticulate beneath, lateral wins 7 - 12 pairs; petioles 
I-23cm. Umbek densely pubescent, in bud Srnrn, on tomentose peduncles 
3 - I(knm, forming dense clusters, peduncles sessile or borne on a short stout stalk 
2-lmm. Fruit subglobose, c 7 x 6mm, apiculate, borne on perianth cup c 5mm 
moss, m s k n d e r ~ l s 9 - 1 2 m m .  

BMmc S -Chukka district (Marichong), Sarbhang district (near Phipsoo) and 
Glykgghug district CIgW Khoia); Sikldm: terai. Subtropical and terai forests, 
2 0 0 - m .  M h - A p r i l .  

Silkworms arr teared on the leaves of this tree (16). 

14L L. Loohri (Meisner) Long; L. khesyanu (Mcisner) Hook. f. nom. illeg. Nep: 
a d e  Lonymte (34). 

Similar to L mompetaia but leaws dliptic-obovatc 16- 23 x 6-9cm. shortly 
zmmiwt base curatatS whitish kneath, pubescent on d m  beneath; l a t d  wins 
10 - 15 pun: umbel buds larger, 6- 7mm; fruit ellipsoid, c 17 x I lmm, borne on 
pmrrath cup 15-17mm across. 

S U h :  Run&, Dujceling. Subtropical forests, 600 - 900m. May. 

11. L (hqC1MtT) Griamm & bng; L. wvrllichii Hook. f. nom. illeg. 
Tar stmsr #ahus. kmes 00TiPC##15, mc, 12 - 20( - 40) x 5 - 8.5crn, finely 

bpsr laurdsd, g h e y  &me, pale beneath, glabrous, lateral wins 5 - 7 
pmk, Ileperadw very prwnincnt pctidcs 1-1.4cm. Umbels 1-2 
xn kaf &, c 4aun in bud, gldmws, on pcdunck 4- Smm. Flomts substssilc 
Fnritsu8gbbart,cbm, bwnecmpasbmt &Wed p n i a n t h c u p c 2 m m ~ ~  
O Q d m t t r i d r ~ h .  
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Bhutan: locality unknown. Subtropical forests. 
A poorly known species collected in Bhutan by Griffith in 1838 but not s e a  

since that date. 

12. L. glutinosa (Loureiro) Robinson; L. sebifem (Willdenow) Persoon. Nep: 
Kawala (34). 

Tree to 15m, young shoots whitish pubescent. .Leaves coriaceous, ovate- 
lanceolate, ovate or elliptic, 12 - 21 x 4.5 - IOcm, acute, base rounded or cuneate 
glabrous or pale pubescent beneath, lateral veins 7 - 10 pairs, not wry prominent 
beneath; petioles slender, 2-3.5cm. Umbels large, 7-10mm in bud, whitish 
pubescent, on slender peduncles 8- 15mm, usually in a subumbellate cluster at 
apex of a slender stalk 1.5 - 3cm. Pedicels 3 - 5mm, white-pubescent. Fruit globose, 
8 - 9mm, on scarcely enlarged perianth cup 2- 3mm across, on short thick pedicel 
4-5mm. 

Bhutan: C -Tonga district (Wangdegong near Shamgong), Mongar district 
(Mongar) and Tashigang district (Shali and Balfi); Sikkim: Darjeeling and 
Badamtam. Warm broad-leaved forests, 900-1700m. May-June 

Bark and fruits used medicinally (13). 

13. L. panamanja (Nees) Hook. f. Nep: Painle Champ, Dudhi Lampti. 
Tree to 25m, shoots glabrous or minutely puberulous. Iaaves corkaow elliptic- 

oblong, 13 - 22 x 3 - 7cm, acute, base cuneate, pale beneath, lateral veins 10- 12 
pairs, slender, not impressed above, glabrous or pubescent on veins beneath; &es 
1.5 -2cm. Umbel buds 5-6mm, puberulous, on short peduncle 2-Smm, 
peduncles racemosely arranged on puberulous axillary stalks 3 -7cm in male 
inflorescences, shorter in females. Fruit depressed globose c 1.5 x 1.8cm, half 
enclosed by large fleshy perianth cup 2 - 2.5cm across. 

Bhutan: S - Samchi district (Sarnchi) and Gaylegphug district (Lodrai Khola); 
Sikkim: Ryang and Mal Forest. Subtropical forests, 300-670111. March- May. 

14. L. albescens (Hook. f.) Long; L. oblonga (Nees) Hook. f. var. a1hcen.s Hook. 
f. Nep: Kalipahenle, Makai Karh (34). 

Similar to L. panamanja but young shoots appressed pale pubescent; leaves 
elliptic-lanceolate, 10- 17 x 2.5 -4.5cm, gradually acuminate, lateral veins 7 - 9 
pairs, usually impressed above; petioles 4-6mm; umbel buds c 3mm, on short 
slender peduncles 2 - 8mm, arranged racemosely on axillary stalks 8 - 12mm 
(shorter in some mils); fruit oblong-ellipsoid, 17-23 x 9-lOmm, on shallow 
perianth cup 6- 7mm across, on short thick pedicel 4- 7mm. 

Bhutan: S-Chukka district (Sinchu La); Sikkim: Darjeeling, Durnsong, 
Kurseong, Lopchu etc Warm broad-leaved forests, 1200-2100111. October. 

Records of L. doshia (D. Don) Kostermans and L. lancifola (Nees) Hook. f. 
from Bhutan and Sikkim probably all refer to this species. L. doshia is a Nepalese 
species with oblong-elliptic, acute leaves, brown beneath, lateral veins nut impressed 
abovc, longer petioles 8 - 16mm, larger umbel buds 6- 7rnm diameter, umbels 
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39. LAURACEAE 

racemose an a stouter stalk 4- 15mm. L. lancifolia from Sylhet is very different 
in its rusty brown tomentose shoots, opposite or subopposite leaves which are 
reddish-brown when dry, and brown-tomentose subsessile umbels not arranged 
in racemes However L. lancifolia var. alternifolia Hook. f. from Si kkim may be 
a synonym of L olbesmns. 
L albescem also shows some similarities to L chartacea and.L. cubeba. L. 

chonuow is vegetatively quite similar but has more coriaceous leaves, yellow-green 
when dry, only shortly acuminate, lateral veins less prominent beneath and obscure 
tibow, on longer petioles 10-15mm, larger umbel buds 4-6mm on peduncles 
which form sessile d a r y  cl~lsters and fruit borne on a larger perianth cup 7 - 9mm 
across on long slender p&cellO- 15mm. L. cubeba has lanceolate leaves with 8 - 12 
pairs of lateral wins, longer petioles 12 - 24mm and umbels clustered in leaf axils, 
smaller subglobose fruit 6-7mm with a minute perianth rim c 1.5mm across. 

15. L. nitjda (Nees) Hook. f. 
T m  branchlets strongly striate, glabrous. Leaves thickly coriaceous, oblanceolate 

or obovate, 11 - 25 x 5 - IOcm, obtuse, base attenuate, glabrous, lateral veins 10- 12 
pairs, obscure; petioles 1 - l.Scrn, stout. Umbel buds 4 - Smm, on slender 5 - 16mm 
peduncles, arranged racemosely on stalks 1.5 - 3cm. Flowers subsessile Fruit 
dhpsord c 13 x 7mm, half-enclosed by much enlarged coarsely toothed perianth 
cup c 10 x lomm. 

Bhutan: locality unknown. Subtropical forests. September. 
Known from Bhutan only from an unlocalised Griffith specimen. 

11. NEOLITSEA (Bentham) Merrill 

Smlar to Lindem and Litsea but terminal buds always conspicuous; leaves 
umetimm clustered at branch ends, strongly 3-veined from above base; umbels 
sessile, cnw#lcd, anther cells 4; perianth cup not or slightly enlarged in fruit. 

I. h v e s  oblanmlate, 13-25cm, clustered at branch ends; flower clusters 
................... 1.5 - 2.5m diameter; fruit ellipsoid 12 - l5mm .l. N. cuipala 

+ Leaves clcat.e4llptic, 7-14crn, not clustered at branch ends; flower clusters 
............................. c lan dmmcter; fruit globose 8 - 9mm .2. N. foUosa 

1. 3. crtipmb (D. Don) Kostermans; N. lanuginmu (Nees) Gamble, Litsea 
lanugutma kes, L. curpub (D. Don) Nces. Dz Akaru Sham. Fig. 23m - q. 

Ewrgntn or deciduous tree to ZDm, terminal buds elongate, 2 - 5cm. Leaves 
c t w t m d  rt brvlch ends, pendulous, awhccous, oblanceolate, 16 - 24 x 3.5 - 6cm, 
yduPWy rumirr;ltt, base long attcnuatt, pale beneath, strongly 3-veined above 
base, b a d  lateral vdnr straight, artrnding to upper quarter of leaf; petioles 
1.5 - 25Qn. Umbd buds globose, in clusters on old shoots, flowering umbels 
1.5 - ZScm diurwtcr. Perknth stgments 3mm. Fruit ellipsoid 12 - 15 x 7 - 8mm, 



I t .  N W L I T S U  

borne on short pedicels 4- 8mm, thickened throughout, with small pnanth cup 
3mm across. 

Bhutan: S -Chukka district (Chukka Dzong), C - Punakha district (mar 
Ngawang, Tang Chu); Sikkim. Warm broad-leaved forests, 1750-185(kn. 
February- March. 

2. N. foliosa (Nees) Gamble; Litsea folioso Nees, L. striolata Blume Dz: Mem 
Shing, Podzi Shing; Nep: Sisi Phul, Bhale S k i  (34). 

Similar to N. cuipala but terminal buds smaller, 8 - 12mm; leaves rather distant, 
not clustered, ovate-elliptic, 7 - 14 x 2 - 6cm, apex often abruptly acuminatc base 
cuneate; umbel clusters c lcm diameter; fruit subglobox 8 -9mm d i m ,  borne 
on slender pedicels 8-13mm becoming thickened only at apex, perianth cup 
2.5 - 3mm across. 

Bhutan: S -Chukka district (Gedu), C - Punakha district (Changshima and 
Tinlegang), N - Upper Kuru Chu district (Shawa); Sikkim. Cool broad-leaved 
forests, 1600 - 2080m. December -January. 

N. foliosa belongs to a much-confused group of species, of which three others 
have been erroneously recorded from Bhutan and Sikkim (34,80,135): N. poI&ns 
(D. Don) Momiyama & Hara (Litsea consimilis (Nees) Nee.  L. u m b m  flees) 
Nees var. consimilis (Nees) Hook. f.), a W Himalayan speicies; N. umbtwsu (Nccs) 
Gamble (Litsea u m b m  (Nees) Nm),  from Assam and Khasia; and N. tpyfunicu 
(Nees) Merrill (Litsea zeylanica Nees), from S India and Ceylon. These mrds 
probably all refer to N. foliosu. 

12. DODECADENIA Nees 

Evergreen trees; shoots with conspicuous terminal vegetative buds. Wes 
alternate, not clustered, pinnately veined. Flowers bisexual, solitary or few in sessile 
umbels on previous year's wood, surrounded by persistent seala. Perianth segments 
6. Fertile stamens 9- 15, anthers Ccelled, all introrse. Fruit ellipsoid, seated on 
enlarged entire perianth cup. 

1. D. grandiflon Nees; D. griffithii Hook. f. Fig. 23 1. 
Tree to 15m, shoots with ellipsoid terminal vegetative buds. Leaves coriaceous, 

elliptic-oblanceolate, 8 - 11 x 2 - 3cm, shortly acuminate, base cuneate, almost 
glabrous, finely reticulate on both surfaces, lateral veins 7 - 10 pain, slender, scarcely 
prominent; petioles 5 - 12mm. Flower buds subsessile, globose, scales appressed 
silky, containing 1 - 2 large flowers 1.4- 1.6cm across. Perianth segments oblong 
7 -9mm. Fruit c 1.5 x 1 cm, reddish, borne on thick woody perianth cup 8-9mm 
across, on stout pedicel 3- 5mm. 

Bhutan: locality unknown; Sikkim: Tonglo; Awachai Pradesb: Nyam Jang 
Chu. Evergreen oak forests, 202560111. March -April. 

The Nyam Jang Chu plant belongs to the typical var. gMteUkR with pubescent 



39. LAURACEAE 

young shoots and ovary, whilst the Sikkim and Bhutan plants belong to var. 
griffithii (Hook. f.) b n g  (Dodecadenia grifJithii Hook. f.) with glabrous young 
shoots and ovary. 

13. ACTINODAPHNE Nees 

Evergreen trees, shoots with conspicuous terminal vegetative buds. Leaves 
dustered at branch ends, pinnately veined or strongly 3-veined at base Dioecious; 
flown unisexual in sessile or shortly pedunculate umbels or clusters, without 
persistent scales, or in short panicles, usually in axils of fallen leaves on previous 
w ' s  wood. Perianth segments 6. Fertile stamens 6 or 9, anthers 4celled, all 
introrse. Fruit ellipsoid or subglobose, or borne on usually enlarged fleshy entire 
perianth cup. 

1. Leaves obovate, 9 - 17cm broad, strongly 3-veined near base; flowers in panicles 
1. A. obovnrta 

+ Leaves elliptic, lanceolate or oblanceolate, 2-7cm broad, pinnately veined; 
....................................................... flowers in umbels or clusters .2 

..... 2. Leaves 3 - 7cm broad, with 5 - 7 pairs of lateral veins .2. A. angustifolia 
+ Leaves 1.5-4cm broad, with 8-16 pairs of lateral veins. ..................... -3 
3. Leaves membranous; lateral veins 8 - 11 pairs; fruiting periant h cup scarcely 

........................................ enlarged, c 2mm across.. .3. A. sikkimeds 
+ Leaves coriaceous; lateral veins 12-16 pairs; fruiting perianth cup much 

........................................... enlarged, 9 - 10mm across .4. A. long ib  

1. A. obmtn (Nees) Blume. Nep: Runchey, Runchey Karh, Runche (34, 
Rundteprrt (34). Fig. 23 r- u. 

T m  to 20m. Young growth red-brown tomentose kwes drooping, obovate, 
25 - 40 X 9 - llcrn, acute or apiculate, base cuneate, glaucous and thinly pubescent 
beneath, latcfal veins 5 - 7 pairs, strongly prominent beneath, basal pair strongest, 
mlnor veins prominent beneath; petioles 2.5 - 5.5cm. Male panicles 2.5 -4.5cm, 
perianth segments c 5mm. Female panicles shorter, 2- 3cm, perianth segments 
c 2.5rnm. Fruit ellipsoid, 1.5 - 2cm, borne on enlarged perianth cup c lcm across. 

Bhutrra: S - Sarnchi, Sarbhang and Gaylegphug districts, C -Tongsa district 
Oow(er Mangde Chu valley); S i .  Subtropical and Warm broad-leaved forests, 
320- 1400m March -April. 

2. A. mgdal lr  (Blume) Nees 
Similar to A. obatata but leaves elliptic or oblanceolate, 15 - 25 x 3 - 7cm, 

awninate lateral veins 5 -7 pairs, lowtrmost weaker than upper, minor veins 
almost invisible; flowers in shortly pedunculate clusters; perianth segments 
2 - 3mm; fruit subglobosc, 8mm diameter, on perianth cup 5 - 6mm across. 
Silltg: Dar)cchng. Subtropical forests. October. 
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3. A. sikkimensis Meisner. Nep: Rudilo (117), Sik Siki (M), Phurkt Stai  (34). 
Small tree to 6m. Leaves membranous, lanmlatc, 10-14x2-4cm, fin& 

acuminate, base cuneate, glabrous, pale and not reticulate beneath; l a t d  wurs 
slender, 8 - 1 1 pairs, not very prominent beneath; petioles 8 - 10mm. Flomn in 

small subsessile clusters c lcm diameter, perianth segments c 3mm. Fruit dlipsod. 
c 13 x 7mm, borne on small entire perianth cup c 2mm across, fruitlng padids 
6 - 8mm. 

Bhutan: S - Phuntsholing district ( a h  Kamji) and Gaylegphug district (Sham 
Khara); Sikkim. Warm broad-leaved forests, 1 SOO- UXXhn Narmbcr - February. 

4. A. longipes Kostermans; A. reticulata Meisner var. glabm Meisner 
Similar to A. sikkimensis but leaves coriaceous, narrowly elliptic-lanceolate, 

11 - 15 x 1.5 - 3cm, somewhat reticulate on both surfaces, lateral wins 12 - 16 pairs; 
fruit broadly ellipsoid, c 15 x l h ,  borne on enlarged perianth cup 9- 1Omm 
across, fruiting pedicels 2 - 3cm. 

Sikkim: Tonglu and Manibanjan. Cool broad-leaved forests, 1700 - 2000m. 
October. 

14. PARASASSAFRAS Long 

Small evergreen tree, shoots with conspicuous terminal and axillary vegRative 
buds. haves alternate, not clustered, strongly 3-veined from abaw base Dioecious; 
flowers unisexual in ebracteate shortly pedunculate umbels borne around base of 
young leafy shoots. Perianth segments 6. Fertile stamens 9, anthers 4-celled, all 
introrse. Fruit subglobose, perianth cup entire, slightly enlarged. 

1. P. confertiflora (Meisner) b n g ;  Actindaphne conferr~lrfm Meisner, 
Neocinnamomum corlfertlflorum (Meisner) Kostermans, L i w  cor&rf~Pom 
(Meisner) Kostermans. Sha: Sehrng Shing, Sey Shing Nep: &lo Bori (1 17). Fig, 23v. 

Small tree 4 - 6m, branches smooth, glabrous, with ovoid terminal and axlllary 
buds and broad rings of bud scale scars. Leaves coriaceous, broadly ovate or 
suborbicular, 9 - 17 x 6 - IOcrn, apiculate or shortly acuminae base rounded, 
juvenile leaves sometimes acutely 2 - 3-lobed near apex, glabrous, pale beneath. 
strongly 3-veined 6 -  llmm above base; petioles 1.5 - 2.5cm. Flowers 3 -6 in 
ebracteate umbels on short peduncles 1 - 3mm, several umbels clustered around 
a terminal bud which develops into a new leafy shoot, pdkeIs slender, 6- 9mm. 
krianth segments ovate, 3 - 4mm. Fruit subglobose, 7 - 8mrn borne on flat entire 
perianth cup c 4mm across, on slightly thickened pdicels 6-7mm. 

Bhutan: S - Gaylegphug district (Sham Khara) and Deothang district 
(Deothang, Warnrung and Riserboo), C - Mongar district (near Mongar) and 
Tashigang district (Shali). Warm broad-leaved forests, 900-215Om. 
November - January. 

A monotypic genus known onty from Bhutan, Uppcr Burma and W Ch~na 
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Family 40. TETRACENTRACEAE 

by A.J.C. Grierson & D.G. Long 

Deciduous trees with branches bearing alternately arranged short shoots covered 
with d e d  scars of fallen leaves and bud scales, terminated in late season by 
a bud at first enclosed by sheathing base of petiole but later free. Leaves borne 
singly at apcx of short shoots, simple, serrate, palmately veined. Inflorescence a 
sknder pendulous catkinate spike borne close to petiole near apex of short shoot. 
Fhers bisatual, numerous, borne in clusters of 4; sepals 4; petals 0; stamens 4, 
borne opposite the sepals; carpels 4, united at base; styles subulate, erect at first 
then r e c u d .  Fruit a cluster of 4 laterally united follicles, styles * basal due to 
unequal growth of carpels; seeds c 5 per follicle, compressed ellipsoid, shortly 
wingcd at each end. 

1. TETRACENTRON Oliver 

Demiption as for Tetracentraceae 

L T. skmic Oliver. Fig. 2Oh - k. 
T m  up to 30m, glabrous, short shoots up to 4cm long. Leaves ovate, 

7- 15 x 5 - 12cm, acurninate, base cordate, rarely rounded, palmately 5 - 7-veinkd 
at Lt, petioles 2 - 4cm. Spikes 7 - 20cm on peduncles 0.5 - 2cm. Sepals broadly 
mte, I - 1 .5mm long and broad, obtuse Stamens 2 - 3.5mm. Carpels c 1.5mm 
at flovming time Follicks 2.5 -4.5mm; seeds 2 - 3.5mm including wings. 

Bbrdrtn: C - Punakha district (near bmetsawa and Norbding) and Tonga 
distncf (bcrwletn Ncylong and Tiishiling). Cool broad-leaved forwts, 2U)O- 2 m .  
Apnl - May. 

The H d y a n  plants art soma treated as a distinct variety, var. Mmnknse 
Ham & Kanai. 

by A.J.C. Grierson & D.G. Long 

Ikadwus u e e ~  or shrub. Laws alternate, simple pinnately veined, finely 
smatc Infkmxme of 6- 12 florwcrs in axils of deciduous bracts at base of l a t d  
brPndr opeRing before dewbpmmt of lea* bisaual; pediccls slender, 
bradcnad diaPCly inzo a Utemcd doc -nth none Stamens usually 10-15, 
bum in a whOll MIU mnrgin of disc, anthers bearing a slender appendage 
ai rpac carp& 8 - 18, fm borne on slender stalks in r slngle whorl within the 
sumcns amtpawd obbqwly oblong or eltiptic bearing a stigmatic crest dong 



upper margin, ovules 1 - 3; carpels rapidly changing s h a p  a h  pdlination due 
to unequal growth. Fruit a cluster of oblong or obovate samans. seeds 1-3 
surrounded by a papery wing, rounded at apex, tapering at base into stalk, concan 
and with stigmatic crest still visible on inner side, outer side i straight. 

1. EUPTELEA Siebold & Zuccarini 

Description as for Eupteleaceae. 

1. E. pleiosperma Hook. f. & Thomson. Fig. 20 1-0. 
Tree or shrub 2-15m. Leaves ovate or elliptic, 7-16(-19) x 4-124-15)cm, 

acuminate, base cuneate, sparsely pubescent beneath; petioles 1 - 4.km. Flowers 
borne on minute pedicels, soon elongating to 0.5 - 2cm in fruit; disc 0.5 - 1.5mm 
diameter, pubescent at margin Stamens with filaments 2 - 8mm, anthers 5 - l(knn 
crimson or brownish, apical appendage 0.5 -2rnrn. Carpels at flowering 0.5- 1.5 
x 0.3 -0.6mm. Sarnaras 5 - 11 x 3.5 -6mm, reddish or purplish, on stalks 
5 - 15mm; persistent stigmatic crest 1 -4mrn. 

Bhutan: C - Mongar district (Dengchung N of Lhuntse). Margins of Evergreen 
oak forests. 2100m. March. 

Family 42. RANUNCUWCEAE 

by A.J.C. Grierson 

Annual or perennial herbs, erect or stoloniferous, rarely shrubs or d y  
climbers. Leaves basal and on stems, alternate, rarcly opposite, entire or -1y, 
ternately, or pinnately dissected, exstipulate or petioles sometimes broadened into 
stipule-like auricles at base Hairs when present simple. Inflorescence 1 - f lowed  
cymose, racemose or paniculate Flowers actinomorphic or zygomorphic, bisexual 
or rarely unisexual (plants dioecious). Sepals 3 - 8, mostly 5, free, often showy and 
petaloid. Petals sometimes absent, 1 -many, free, often nectariferous, sometimes 
inconspicuous. Stamens many, rarely 8 - 20. Carpels 1 -many, superior, frcc or 
shortly connate at base (in Dichucurpum), ovules 1, basal or few-many, marginal. 
Fruit a cluster of 1-seeded indehiscent achenes or few- to many-seeded follicles 
dehiscing along dorsal suture, rarely a berry. 

. Plants woody, either erect shrubs or climbers, sometimes slender and almost 
herbaceous but then climbing by means of twining petioles from opposite 

................................................................................... leaves .2 
+ Plants herbaceous, erect, decumbent or prostrate, rarely scrambling but newr 

climbing by means of twining petioles ............................................ 4 
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2 Isa Shwk krvff h a t e ;  fruits foliicular, styles short, not hairy 
22. heonis 

+ Clmbg shrubs or subshnrbs; lcsves opposite; fruits achenial, achenes with 
&m@aEd hwy st* .............................................................. , 3  

3. - dimbtq by means of twining petioles; sepals showy; petals 
.................................................................... . I .  Clematis 

+ Plants cdhbing by means of ttndnls (from modified terminal leaflets); sepals 
not caduceus; petals small spathulate .................... -2. Naravelia 

................................... 4. Rawrcrs z y g c m q h ;  fruit always follicular .5 
+ Flown acrimmorphic; fruit achenial or folLiculu, rarely a berry .......... .7 
5. ZParl solitary (2 concealed in showy, hooded upper sepal); follicle 

fobtrry ................................................................ .20. Consolda 
+ lkoh 2 or 4 (* a#wxakd within showy, hooded upper sepal); follicles 3 - 10 

6 

6 fbak 4. the uppcr pair elongated, attached near middle, the upper section 
atendisrg into tht spur of upper sepal, the bw pair with b a d  claw and oblique 
b h a  ............................................................... .19. Dclpsinium 

+ Rtak 2, with basal claw uld S- or T-shaped head divided into a + bulbous or 
.................................. caihd opur and n 9 u d  lamina .21. ha i tu rn  

7. Flawrs u&ulty owmws in compact roccmes or panicles; fruit a cluster of 
fofeclaarr sdrtPrybeny ......................................................... 8 

+ or few; fruit clcbenrsi or bllicular, sometimes (in Thulictmm) 
............. fbm in diffuse ~amna or panrdts but then fruit ochcnial .I0 

8. Ftawrcrs m skrrda ncants 7 - Ikm, usually forming terminal panicla; pctds 
..................... twq 2 rowdtd glandular discs ar apa . I &  CimMfuga 

+ Rolrrcnmsbart~namcs2-~-IO)an,mapanicul;uc;petllswithout 
&nd& drvJ 8l tpa .............................................................. 9 

9. larb w ~ t ;  m t g m  mndcd dix-lik susik; fruit a solitary 
berr). ................................................................... I .  krba 

+ k d k s  pamaw, -4 borne on s h a ~  I hiched styk; fruit of 
1 - 3  b&& ............................................................. 16. !hb 

10.- PS1 bssd; sugjm k a k  or with a whorl of leafy bracts or red& kam 
baCaP tk fbwcn ................................................................. 11 

L m W  d with oc#rPI on stems ......................................... 18 
lI.Lnscl, tmu?@md ................................................................... 12 
+ Lsruslmmpk .................................................................. 14 
I l r r m e n s s l r c l o u l l b r d ~ t p a ~ M b r r r t t y ~ O t ~ ~ k a r i ~  

a $ m r d ~ ~ c % t u m t b m 8 ~ ~ f r u i f o f 3 - 7 f o l l i c k s  
W* - 

* ~ ~ w h W ~ b a ~ # b l E S d r , ~ J G l ; h o r w i t h a  
M d  W y  Qncrr; fnm a c h e d  .............................................. 13 



I. CLEMATIS 

13.Scapes with a whorl of leafy bracts; petals absent ................. 3. Aaermwc 
+ Scapes leafless; petals present ............................... ..!5. Callianthemum 
14.Scapes bearing a whorl of leafy bracts or minute leaves ..................... 15 

........................................................................ + Scapes naked .I6 
15. Leaves suborbicular, peltate; scapes bearing 3 minute 2 - 3mm bracts 

15. h k m p y ~ m  
+ Leaves ovate or reniform, attached to petiole at base; scapes bearing a whorl 

of leafy bracts ....................................................... 3 ARemoac 

16.Sepals 12- 15 x 3 - 10mm; petals absent; fruit a cluster of follicles 
10. M h a  (C scaposa) 

+ Sepals less than 7 x 4mm; petals present; fruit a cluster of achenes ..... .17 
....... 17,Flowers bisexual; sepals 3 -7 x 2-4mm; petals 10- 15 8. ORygAphis 

........... + Flowers unisexual; sepals c 2 x 1.5mrn; petals 5 .9. Paroxygmphis 
....................................................... 18. Petals absent; sepals showy .19 

+ Petals present, sometimes smaller than showy sepals ......................... 21 
19. Leaves simple, reniform; flowers several, coryrnbose, fruit a cluster of follicles 

.............................................................. .lo. Caltha (C pluslris) 
+ Leaves compound; flowers solitary or numerous in lax racemes or panicles; fruit 

a cluster of achenes or follicles ................................................. 20 
.......... 20. haves palmatisect; flowers solitary; fruit follicular .11. Calntbodes 

+ Leaves repeatedly ternately divided; flowers in lax racemes or panicles; fruit 
................................................................ achenial .4. TbalicLnun 

21. Leaves repeatedly ternately divided into rounded leaflets; follicles 2, divergent 
14. D i c h m  

+ Leaves ternately or bipinnately divided, leaflets or segments not rounded; fruit 
................................................. achenial or with 5 -20 follicles 22 

.................. 2 2 h a v e  bipinnatisect; flowers white; fruit achenial .6. Adonis 
+ haves ternatisect; flowers yellow (or if white then piants aquatic with 

filamentous leaves); fruit achnial or follicular ............................... 2.3 
23.Sepals shorter than petals, sometimes deciduous; fruit achenial 

7. Ranuncdus 
+ Sepals showy, longer than wry small petals; fruit follicular ..... .12 Trdlias 

1. CLEMATIS L. 

The Nepali name Kanari Laham has been applied to several species (34). 

Climbing or m l y  erect shrubs or subshrubs Leaves opposite, simple or more 
often ternate, biternate or pinnate; petioles and petiolules often twining. Flowtrs 
actinornorphic, solitary or in panicles, axillary or terminal. Sepals 4( - S), petalold 



valvate Rerals absent. Stamens numerous. Carpels many, each with one ovule. Fruit 
a head of achena each with an elongated slender persistent style; style plumose 
with long straight hairs, or rarely short, stout and without plumose hairs. 

1. Flowws solitary or in axillary fascicles ........................................... .2 
+ Flowen in axillary or terminal racemes or panicles ........................... . 3  

.......................................................... 2 Pedicels nllkcd .Species 1 - 3 
+ FWc& bearing a pair of leafy bracts near or above the middle 

Species 4 & 5 
3. Leaves simpk or ternate (rarely pinnate in C buchananina). .... Species 6 - 9 

........................................................ + haws pinnate or biternate .4 

4. Petiole bases connate, becoming broadly winged ............. .lo. C connata 
............................ + Rtioie bases not connate or winged ..Species 11 - 13 

1. C woatnrrn DC. Fig. 25g. 
Woody climber. Leaves ternate, leaflets ovate, 1.5 - 7 x 1 - 3.5cm, acute, base 

rounded, margins coarsely toothed or lobed, sparsely appressed-pubescent 
cspecratly beneath; petioles 4- 7cm. Flowers 2 - 3 in axillary fascicles; m c e l s  
3 - 5(-8)cm. Sepals 4, elliptic, 1.5 -2 x 0.7 - 1.25cm, white or pinkish, obtuse or 
acuto pubescent outside, glabrous within. Filaments glabrous, anthers yellow. 
kkm ovate, c 5 x 4mm, comprtssed, glabrous; styles up to 4.5cm at maturity. 

C - Ha to Bumthang districts, common, N - Upper Mo Chu to Upper 
Kulong Chu districts; Sikkim. On shrubs in dry valleys, in Blue Pine and Spruce 
fomts and Juniper/Rhododendron scrub, 2100 - 4100x11. April -July. 

A variable species; some specimens approach C tongluensis in having larger 
sepals and longer peduncles. 

2 C tmghm& (Bruehl) Tarnura; C montana DC. var. tongluemis Bruehl. Nep: 
I*kamul. 

Similar to C monfana but flowers usually 1 per axil; pedicels longer, 12 - 30cm; 
Kpals 4-6 x 1 -2cn-1, acuminate; anthers purple. 

FH, 25 R..uedrsr. a & h Acon~tum nauolundum: a, flower in side view; b, petal. c Aconirum 
~ d w n ~ w a t l d s a c t m o f ~ t o s h o w ~ o f ~ w i r h i n u ~ s c p a l , a l s o s t n m e n s  
and carp& d aplphmuim l d k m ~  vatrcl( mion of fbmr to show arrangement of two upper petals 
wtuch nccDd uuo spur of uppnnau @, and IW k petals with slender basal claw and oblong 
Laam0 ltbo l l ~ u y c m ~ l t  of aamm and cnrpck 5 C4Ithopohcnnj: dehkcd follicks. f, Cimiclfuga 
jhdr pcPi g Ckmtir m o n m  achmc with petbistcnt dongated plumov style h, Dichmrpcm 

. . ~ : p a r l . ~ , R w d m P b a t ~ p e d ~ b a P l n e a a r p i t . j , ~ L a n ~  
paJ.4TkProra*drlp+rhycddurr~rpprcsdcdstylcl,~~mpHwicra:ribbadechaK * PQMllll kmkd Wk m & e, TioUaar paorihu: m, flcmr; n, petal with nectar-pit abcw basal 
k . S P l r : a x  I ; m x  I r ; + g x 2 ; o , d  x 2 I f i ; b x 4 V 1 ; n  x 51h;f x 6%;k x 6%;h  x 7; 
L J ?If: ,  I r M Dmwn by J Chtddm. 





42. RANUNCULACEAE 

~ u t a n :  C-Ha to Mongar districts, N -Upper Bumthang Chu and Upper 
I(ulong Chu districts; Sikkim. Cool broad-leaved, Spruce, Hemlock and Fir forests, 
on shrubs and bamboo, 2300- 3500m. June-July. 

3. C mtangula Hook. f. & Thomson; C ranunculoides Franchet. Med: Emong. 
Similar to C montana but stems erect or weakly scandent, 0.3-3m, 2 

herbaceous or slightly woody; leaves ternate or biternate, leaflets ovate, 2- 5 x 
1 - 3cm, acute or acuminate, base rounded or truncate, margins coarsely serrate 
and often 3-lobed, sparsely or densely pubescent with straight hairs; flowers solitary 
or ~AV,  pedlcels 2 - 5( - 20)cm; sepals oblongelliptic, 1 - 1.5 x 0.4 - 0.6cm, purplish, 
narrowly 3-winged on the back, subglabrous but pubescent at margins; stamens 
cknsely covered with long white hairs; achenes pubescent, styles c 2.5cm at maturity. 

Bhutan: C - Ha to Tashigang districts. Open scrub in Blue Pine and Cool broad- 
leaved forests, 1500- 2740m. August - October. 

4. C napaulensis DC. 
Woody climber. Leaves ternate, leaflets ovate-lanceolate, 2 - 5 x 0.5 - 2cm 

acurninate, base rounded or cuneate, margins entire or sometimes 3-lobed, glabrous. 
Flowers in avillary clusters; pedicels 3 -4cm with a pair of ovate connate bracts 
5 -10mm near base of flower. Sepals 4, yellowish, oblong-elliptic, 1.5 - 2 X 

0.5-0.7cm, densely pubescent outside. Filaments purple, glabrous. Achenes 
obovate, densely pubescent; styles c 5cm at maturity; pedicel above the bracts 
pubescent, thickening and elongating up to 2cm in fruit. 

Bhutan: S -Chukka district (Chukka Dzong), C - Punakha district (between 
Tsana La and Ratsoo); Sikkim. Warm broad-leaved forests, 1760-2Wm. 
Decern ber -January. 

5. C cadmia Hook. f. & Thomson 
Similar to C, napaulensis but stems slender, scarcely woody; leaves biternate; 

flowers solitary, pedicels 7 - 15cm bearing near the middle a pair of sessile, ovate, 
acute bracts I - 3 x 0.5 - 3cm; sepals 4 - 6, pale blue, elliptic-oblanceolate, 2 - 4.5 
x 0.6-2.25cm; achenes ovate-elliptic, c 7 x 5mm, compressed, appressed- 
pubescent; styles 5-7cm, stout, without long straight hairs. 

Bhutan: S - h o t  hang district (N of Narfong). Warm broad-leaved forest, ?C 
1%. 

The Bhutan record (117) requires confirmation, elsewhere known only from 
Marupur and Sylhet. 

6. C dlacifotin Wall.; C munroiana Wight, C. loureiriano auct. non DC. Nep. 
hnm Luham (117), Halum Laham. 

Woody climber. lsavcs simple or ternate, broadly ovate, 6 - 14 x 3 - 9cm, acute, 
base cordate or rounded, 5- or 7-veined, margins entire or remotely and shallowly 
fcrratc glabtous, or sometimes t m t e  with more narrowly-ovate leaflets 6 - 15 x 
3 - &m, acuminate, base rounded or slightly cordate Panicle branches often 



whorled and bearing a number of Linear-spathulate bracts c 2cm. Sepals 4- 8, m t c  
2 - 2.5 x 0.5 - 0.75cm, densely and finely brownish pubescent outside, purple 
within, becoming reflexed. Filaments white, glabrous, connective elongated into 
an acuminate point above anthers. Achenes pubescent; styla up to 5.5crn ar 
maturity. 

Bhutan: S - Chukka district (Marichong and Jumudag) and Gaylegphug distria 
(Sureylakha), C - Punakha district (Kabjisa), Mongar district (Lhuntx) and 
Tashigang district (Dangme Chu and Ghunkarah); Sikkim. On shrubs in 
Subtropical, Warm broad-leaved and Evergreen oak forests, 1200- 2060m. 
October - November. 

The Bhutan plants represent typical C smilacifolia with simple, entire leaves. 
The Sikkirn plants often have ternate leaves with serrate leaflets and are sometimes 
separated as C. munroiana Wight. 

7. C acuminata DC. 
Similar to C smilaclfolia but more slender; leaves ternate, leaflets ovate or 

lanceolate, 2.5-10 x 1.5-4.5cm, acuminate, rounded and 5-veined at b a s  
margins senate, glabrous or sparsely pubescent; panicles sometimes few-flowered, 
branches slender, glabrous or sparsely pubescent; sepals ovate, yellowish, 1 - 1.5 
x 0.4-0.6cm, erect or recurved at tip, subglabrous or densely and shortly 
pubescent; filaments densely hairy; achenes with styles up to 2cm at maturity. 

Bhutan: S - Sarnchi, Chukka and Sarbhang districts, C -Tongsa and Tashigang 
districts; Sikkim. On shrubs in Subtropical and Warm broad-leaved forests, 
200 - 2400m. November - December. . . 

Some plants from the Darjeeling area have been distinguished as var. skkuneasis 
Hook. f. & Thomson ( C  sikkimensis (Hook. f. & Thomson) Burkill), on account 
of their glabrescent sepals which are pubescent at the margins, but the suggested 
correlation (69) between larger leaves and smaller flowers seems not to be web 
founded. 

8. C buchananiana DC.; C tortuosa (Hook. f. & Thomson) Fischer. Nep: Pinasi 
Luham (1 17). 

Similar to C smilacrfolia but usually brownish pubescent throughout; leaves 
ternate or rarely pinnate, leaflets 3 ( -  5), broadly ovate, 6.5 - 12 x 4 - lOcm, acute 
or shortly acuminate, base rounded or cordate, margins coarsely serrate or 3-loM, 
sparsely pubescent above, denser beneath; petioles sometimes broadened and 
thickened at base and narrowly connate; panicles bearing a pair of coarsely toothed 
leafy bracts at each node; sepals greenish-yellow, 4 - 6, ovate, 2 - 3 x 0.5 -0.7cm, 
brownish pubescent externally; filaments hairy. 

Bhutan: S - Phuntsholing, Chukka and Gaylegphug districts, C - Ha to 
Tashigang districts, common, N -Upper Mo Chu and Upper Kuru Chu districts; 
Sikkim. Warm and Cool broad-leaved, Hemlock and Fir forests, on shrubs, 
1000- 3650m. July- October. 



A variable sptcies; two varieties have been reported from Bhutan and Sikkim, 
but are scardy distinct: var. mgosa Hook. f. & Thomson with leaves prominently 
wi& and var. t m u m  Hook. f. & Thomson (C tortuosa (Hook. f. & Thornson) 
F*) with more glabrous leaves. Forms with pinnate leaves resemble C connuto 
but lack the broadly-winged petiole-bases of the latter. 

9. C gmdflon DC. 
Similar to C buchananiana but stems, leaves and sepals very densely brown 

tomentose; sepals broader, 8 - 1 l mm broad. 
Blwtaa S - Sarnchi and Chukka districts, C -Thimphu, Punakha, Tongsa and 

'Iirslugang districts; Sikkim. Dry scrub in Subtropical and Warm broad-leaved 
forests, 1 0 -  1525m. November- February. 

10. C colurrrta DC.; C trullifem (Franchet) Finet & Gagnepain 
Slender woody climber. haves pinnate; leaflets 5 - 7, distant, ovate, 4.5 - 13 x 

3 - lOcm, acuminate, base rounded or cordate, margins serrately toothed or 
sometimes coarsely lobed, sparsely pubescent; petioles connate at base and 
broadened into a collar 5 - 12mm broad around stem. Panicles cyrnosely branched. 
Sepals m t e ,  c 2 x 0.5- lcm, acute, yellowish pubescent on both surfaces. 
Filaments hairy. Achenes pubescent, styles up to 5cm at maturity. 

Bgutpn: S -Chukka district (Chukka), C - Punakha district (Lometsawa, 
h g d u  Phodrang and Ritang), Burnthang district (Shabjethang and Ura) and 
khigang district (Barnri Chu and Pintsogong); S i .  On shrubs in dry valleys 
and in Blue Pine and Spruce forests, 1370- 3050m. September- November. 

11. C gourinru DC. 
Similar to C connata but leaves pinnate with 7 leaflets or sometimes biternate, 

rarely ternate in the inflorescence; leaflets ovate, 2.5 - 8 x 1.5 - 3.5crn, acuminate, 
base rounded, margins entire or with 1 or few teeth near apex on either side, 
glabrous or sparsely pubescent along veins; petioles not connate and broadened 
at base, petioluks slender up to 2.5cm; panicles cymose, branches rather stout, 
pubescent, flowers numerous; sepals elliptic, pubescent; styles up to 4cm at 
marurity. 

B h t a t ~  S-Samchi district (Dorokha and Torsa valley) and Phuntsholing 
dwnct (Phuntsholing), C - Paro district (117) and Mongar district (Unjar) (1 17); 
SOWrira. On shrubs at margins of Subtropical and Warm broad-leaved forests, 
150- #)(Xkn. October- November. 

12. C puh& Hook. f. & Thornson 
Sunilar to C gouriona but kavcs often biternate, leaflets usually toothed or 

3&bcd, pubacmt on both surfaces flowers few in leafy panicles; sepals elliptic- 
spathulue, 5 - I 5  x 3- 5mm, whitish pubescent with soft hairs outside. 

lk4a~ C - Punakha districr (Kcwho). Climbing on shrubs in open dry valley, 
1830m. August. 



1.  CLEMATIS 

13. C zemuensis W. Smith 
Similar to C gouriana but leaves bipinnate or bit ern at^ leaflets ovate, smaller, 

1.5 - 3 x 1 - 2.5cm, acute or acuminate, base rounded, margins coarsely toothed 
or lobed, sparsely and finely pubescent on both surfaces; panicles branching into 
5 - 7 straight, erect pedicels 5 -6cm; sepals 4-6, elliptic, 1.5 x 0.3 -O.km, acute, 
yellowish-white, sparsely pubescent; filaments glabrous; achenes pubescent. 

Bhutan: C - Ha district (Tegong La); Sikkim: Zemu valley. Juniper/ 
Rhododendron scrub, 2745 - 38%. July- August. 

Climbing shrubs similar to Clematis but leaves ternate with terminal leaflet 
modified into a tendril; sepals 4- 5, caducous; petals 6- 12; achenes linear, thickly 
stalked. 

1. N. zeylanica (L.) DC. Nep: Rashgagri (34). 
Leaflets ovate, 7 - 12 x 4- 8cm, acuminate, base rounded or cordate, margins 

entire, glabrous above, densely pubescent beneath. Flowers numerous in divaricately 
branched panicles. Sepals elliptic, c 6 x 3mm, densely appressed pubescent, falling 
away as petals expand. Petals spathulate, slender, c 7 x Imm, greenish-yellow, 
glabrous. Connective prolonged into a short point above anthers. Achenes c 7 x 
lmm, sparsely hairy, borne on stalks c lmrn, styles 3.5 -4cm at maturity. 

Bhutan: S-Gaylegphug district (Gaylegphug) and Deothang district 
(Deothang); Sikkim. Margins of Subtropical forests, 270111. November -January. 

3. ANEMONE L. 

Rhizomatous perennial herbs. Leaves all basal, petiolate, lobed or divided, often 
ternately. Flowers actinomorphic, solitary, or several in umbellate cymes on scapes, 
with an involucre of 2 - 3 leafy bracts below flowers. Sepals 5 - 6( - 8), petaloid. 
Petals absent. Stamens many. Carpels numerous, ovule one Fruit a head of 
glabrous, pubescent or woolly achenes; styles persistent, minute or short. 

..... 1. Scapes bearing an umbellate cyme of flowers (rarely flowers solitary) .2 
+ Flowers usually solitary, rarely 2 - 3 ......................... .. .................. -3 
2. Branches of inflorescence (4-)lo-15(-20)cm, some at least usually again 

..... branched or bearing one or more bracteoles near middle .Species 1 & 2 
+ Branches of inflorescence 2.5 - 5(- 13)crn, simple, rarely again 

branched or bracteate .................................................. .Species 3- 5 
............................... 3. Bracts of involucre divided like leaves Species 6-8 

+ Bracts of involucre not divided like leaves, entire or shallowly toothed (rarely 
deeply lobed in A. nrpestris) ..................................... ..Species 9 & 10 
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1. A. vitifolia DC. 
Leaves simple, broadly ovate, 7 - 20cm long and broad, 3 - 7-lobed, acute, base 

cordate, margins serrate, sparsely pubescent above, whitish tomentose beneath; 
petioles 15-5Ocm. Scapes 20-50cm, in upper part bearing an invoiucre of bracts 
smaller than but similar to leaves. Umbellate cyme usually with 3 branches, one 
bearing a single flower, the others again ternately divided and involucrate. Sepais 
obovate-elliptic, 1.5 - 2 x 0.7 - 1.2cm, obtuse or acute, white within, purplish and 
pubescent outside Achenes ellipsoid, c lmm, densely surrounded by white woolly 
hair. 

Bhutan: S -Chukka and Deothang districts, C -Thimphu to Tashigang districts, 
N -Upper Mo Chu district; Sikkirn. Clearings in Cool broad-leaved, Evergreen 
oak and Fir forests, 1525 - 2745m. July- September. 

2. A. nvularis DC. Med: Supka. 
Similar to A. virifolia but leaves ternate; leaflets broadly elliptic or rhombic, 4- 7 

x 3-5cm, acute, base cuneate often deeply trilobed, margins serrate, stiffly 
pubescent; petioles 10- 30cm; scapes 7- 35cm, involucres similar to leaves but 
segments narrowly linear sometimes only 2mm broad; sepals elliptic, 10-15 x 
4- 10mm; achenes broadly elliptic, 7 x 5mm, compressed, glabrous, style 
persistent, c Irnrn, hooked. 

Bhutan: S - Chukka district (Chima Kothi), C - Ha to Tashigang districts, 
common, N -Upper Mo Chu district (Laya) and Upper Pho Chu district (Chojo 
Dzong); Sikkim. Streamsides and clearings in Cool broad-leaved, Evergreen oak, 
Blue Pine and Hemlock forests, more rarely in alpine meadows, 1980 - 3960m. 
April -August. 

3. A. demissa Hook. f. & Thomson 
Rootstock surrounded by fibrous leaf remains. Leaves ternate, leaflets broadly 

mate or rhombic in outline, 1.5 - 2.5cm long and broad, coarsely lobed and 
toothed, 2 densely villous with long white hairs; petioles 3 - lOcm, usually with 
dense white spreading hairs. Scapes 10 - 30cm, densely white-hairy, 3 - 6-flowered 
(rarely 1-flowered), pedicels 2 - 4cm; involucral bracts 1 - 2cm, similar to leaves. 
Sepals elliptic 7 - 15 x 4- lOmrn, whitish, yellow or purple Stamens blackish. 
Achenes elliptic, 5 -7 x 3.5 - 5mm, glabrous, compressed and surrounded by a 
wing up to 2mm broad; style minute, hooked. 

Bhutan: C -Ha, Thimphu, Punakha and Sakden districts, N - Upper Mo Chu 
to Upper Kulong Chu districts, w i d e s p m  M m .  Alpine meadows and clearings 
in Juniper/Rhododendron scrub, also on screes and cliff ledges, 3350 - 4570111. 
May - July. 

A common species, variable in dissection of leaf, indumentum, number and 
colour of flowers; the following two species are uncertainly distinguished from it. 



3. ANEMONE 

4. A. polyanthes D. Don 
Very similar to A. dernissa but rootstock enlarged, woody, not usually covered 

with leaf remains; leaflets broader and less deeply lobed; sepals white or bluish 
outside, 2- 3cm; style straight. 

Bhutan: C -Ha, Tongsa, Bumthang and Sakden districts, N -Upper Mo Chu 
district (Chomo Lhari); Sikkim. Clearings in Fu forests and on n x k y  alpine slopes 
3300-4110m. May-July. 

5. A. smithiana Lauener & Panigrahi 
Similar to A. demissa but rootstock densely surrounded by blackish fibrous leaf 

remains; sepals whitish, pink or purple, c 2.5 x lcm; style hooked. 
Bhutan: C -Thimphu district (Pajoding); Sikkim. Alpine rock-ledges and turf 

and in Juniper/Rhododendron scrub, 3960m. August. 

6. A. obtusiloba D. Don; A. geum LEveillC Tongsa: Ugala. 
Leaves simple, broadly ovate in outline, 1.5-5cm long and broad, cordate, 

ternately divided almost to base, lobes 2 obtusely toothed and divided, usually 
densely villous with long pale hairs; petioles 3 - 15cm. Scapes 5 - 2&m, i n v o l u d  
bracts similar to leaves but smaller, pedicels 1- 12cm. Sepals elliptic-obaate, 1.5 - 2 
x 0.7 - 1.2cm, white on both surfaces or purplish outside. Achenes elliptic, + 
compressed, 2.5 x 1.5mm, densely hairy, style hooked. 

Bhutan: C -Ha  district (Ha Dzong) and Tongsa district (Pele La and Black 
Mountain), N -Upper Mo Chu district (between Nala and Tzatogang); Sikkim. 
Open glades in Fir forests and alpine slopes, 3200- 3960rn. April-May. 

7. A. rupicola Cambessedes 
Similar to A. obtusiloba but rootstocks slender bearing few leaf remains; leaves 

ternate, leaflets broadly ovate or rhombic in outline, 1.5 - 5 x 1 - 4cm, each divided 
into 3 - 5 sharply toothed lobes, sparsely long-hairy especially beneath; petioles 
4 - 20cm; scapes 3 - 2&m, involucral bracts very similar to leaves; pedids 4 - 15crn; 
sepals broadly-elliptic, 1.5 - 3 x 1 -2cm, white within, purplish outside; achenes 
linear, c 2mm, surrounded by a wing c lmm on either side, densely woolly at base, 
style minute 

Bhutan: C -Thimphu and Tongsa districts, N -Upper Mo Chu to Upper Kulong 
Chu districts, widespread; Sikkim. Alpine meadows amongst Juniper/ 
Rhododendron scrub, and on cliff edges, screes and moraines, 2830-4800m. 
May- July. 

8. A. griffithii Hook. f. & Thomson 
Similar to A, obrusiloba and more especially to A. rupicola, but leaflets ovate, 

1.5 - 3 x 1 - 3cm, acute, margins subacutely toothed and lobed, sparsely pubescent 
on both surfaces; petioles 5 - 15cm; scapes 5 - a m ,  involucral bracts similar to 
leaves but smaller, pedicels 2 - 7cm; sepals obovate, 0.7 - 1.25 x 0.5 -0.7cm, white 



sometimes purple on margins or at base, subglabrous; achenes ovoid, c 4 x 2mm, 
glabrous, styles minute. 

Bhutan: S -Chukka district (near Chukka), C -Ha, Thimphu, Tongsa, 
Bumthang and Mongar districts, N-Upper Mo Chu and Upper Kuru Chu 
districts. Streamsides and damp clearings in Hemlock and Fir forests, 
1980-2800m. April-June. 

9. A. rupestris Hook. f. & Thomson; A. polycarpa Evans, A. bhutanica Tamura 
Rootstocks slender with few fibrous leaf remains. Leaves divided into 3 or 5 

broadly ovate leaflets, 5-15mm long and broad, each 3-lobed or divided into 
toothed segments, sparsely pubescent with long fine hairs; petioles 3 - 7cm. Scapes 
1.5 - 15crn, involucral bracts 5 - 12mm, pedicels 1.5 - 7cm. Sepals elliptic, 6 - 10 x 
2 -6mrn, white or purplish. Achenes elliptic, c 2mm, compressed, glabrous; styles 
c Imm, straight. 

Bhutan: C -Ha district (Kyu La and Ha) and Tongsa district (Padima Tso and 
Black Mountain), N -Upper Mo Chu, Upper Bumthang Chu, Upper Kuru Chu 
and Upper Kulong Chu districts; S i .  Alpine cliff ledges, scree and open grassy 
slopes, 3300-4880111. April -August. 

10. A. Wdin Hook. f. & Thomson 
Similar to A. mpestris but rootstocks stout, bearing fibrous leaf remains; leaves 

simple, broadly obovate, orbicular or oblong-elliptic, up to 6cm long and broad, 
shallowly divided (not more than half-way to midrib) into 3 coarsely toothed lobes, 
or oblongdiptic, 1.5 - 5 x 0.7 - 1.5cm, entire or with 3 coarse subacute teeth at 
apex; base cuneate into petiole up to 15cm, pubescent with silky hairs on both 
surfaces; scapes 3 - 20( - 50)cm, involucral bracts 10 - 30 x 3 - IOmrn, pedicels 
1 - 6( - 12)cm; sepals obovate, 7 - 10( - 15) x 3 - 8(- 10)mm, yellow or often 
purplish outside; achenes narrowly ovate, c 3 x lmm, compressed, densely 
brownish hairy, styies c 2mm, hooked. 

Bhatra: C -Ha and Thunphu districts, N -Upper Mo Chu, Upper Pho Chu 
and Upper Bumthang Chu districts; Sikkim. Alpine pastures, also in marshes and 
open glades in Fir forests, 3200-4730111. May-July. 

Two varieties occur in both Bhutan and Sikkim, the commoner, var. trullifolia, 
with kaws broadly ovate or orbicular, distinctly divided into 3 toothed lobes, from 
Ha, Thimphu and Upper Mo Chu districts, and var. linearis (Bruehl) Handel- 
Maactti, with oblongclliptic leaves, entire or 3-toothed at apex, a more local plant 
from Upper Pho Chu and Upper Bumthang Chu districts. 

Erect pmnruol herbs. haw pinnate or ternate with 3-7 leaflets, or more 
u s d y  rrptvcdly ttrnatisect with numerous leaflets; petioles sheathing at base, 
sometima with stipuk-like auricles. Flowers actinomorphic, erect or pendent in 
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diffuse racemes or panicles, rarely few-flowered, axillary. Sepals 4 - 5, petaloid. 
Petals 0. Stamens 5 -many. Carpels (1 -)5 - 10 or mow ovule 1. Fruit a head of 
stalked or sessile achenes, styles persistent or deciduous. 

1. Stemless herbs; leaves all or mostly basal ........................ .S- 1 & 2 
+ Herbs with well-developed leafy stems (rarely only 2- 5cm in 7: saniculi/ome) 

2 
........ 2. Leaves simply ternate or biternate with up to 9 leaflets Specks 3 & 4 

+ Leaves repeatedly ternately or pinnately dissected, leaflets 15 - many ...... . 3  
3. Leaflets small, 2 - 3(- 5)mm ...................................................... .4 
+ Leaflets longer, 0.5 - 5cm ........................................................... .5 
4. Achenes 2 - 4mm broad, strongly compressed ................... Species 5 Qr 6 
+ Achenes 1 - 1.5mm broad, not or slightly compressed ......... .Species 7 & 8 

................................................. 5. Stems 2 - 20cm .9. T. saniculifonne 
.................................................................... + Stems 25 - 400cm .6 

6. Flowers large and showy; sepals 8 - 15mm ..................... 10. T. chehdonii 
+ Flowers insignificant; sepals 2 - 6mm ............................................ - 7  

............................ 7. Leaves glandular-pubescent beneath Species 11 & 12 
+ Leaves glabrous or bearing minute sessile glands .............................. .8  
8. Slender erect herbs; lower leaves 6 - 13cm, leaflets suborbicular mostly 5 - lOmm 

Species I3 & 14 
+ Robust diffuse herbs; lower leaves 20-5&m, leaflets ovate or suborbicular, 

mostly 10-20mm .................................................. Spccics 15 & 16 

1. T. alpinum L. 
Stemless herb. Leaves 4 - IOcm, pinnate or bipinnate, leaflets broadly obovate, 

often 3-lobed or divided, lobes subacute or rounded, margins and wins prominent 
beneath, glabrous. Flowers in racemes on peduncles 8 - 20cm. Sepals elliptic, 2 - 3 
x lmm. Stamens 5 - 10, anthers apiculate Achenes 5 - 7, elliptic, 2 - 2.5mm, + 
compressed, obscurely ribbed, borne on stalks + as long, styles triangular at first. 

Bhutan: N -Upper Mo Chu district (Lingshi and Lap),  Upper Mangde Chu, 
Upper Bumthang Chu (Lubsing La) and Upper Kulong Chu (Me La) districts; 
Sikkim. Grassy alpine slopes and in Juniper/Rhododendron scrub, 3650- 4570m. 
May- July. 

2. T. setulosinerve Ham; 7: alpinum L. var. acutilobum Hara 
Similar to 7: alpinum but leaves larger, up to 2Ocm, leaflets 3.5 - lOmm deeply 

and acutely cut into narrow lobes, coarsely pubescent on the veins beneath. 
Bhutan: N -Upper Kulong Chu district (Me La). Alpine grassy hillsides, 457h. 

June. 



42. RANUNCULACEAE 

3. T. virgatum Hook. f. & Thomson 
Stems 30-45cm. Leaves ternate, subsessile, leaflets broadly obovate or 

suborbicular in outline, 1 - 3cm long and broad, deeply and obtusely toothed or 
lobed abow, base rounded or cordate, glabrous, finely reticulate; petioles 0.5 - lcm. 
Flowers erect in terminal panicles. Sepals narrowly elliptic, 5 - 15 x 3 - 6mm. 
Anthers rounded at apex. Achenes narrowly elliptic, c 2 x 0.5mrn, glabrous, k 
compressed, shortly (c lmm) stalked, tapering into style c 0.5mm. 

Bhutan: C-Thimphu district (Barshong) and Tashigang district (Tobrang); 
Sikkim: Changu etc On wet cliffs and in gorges, 2280- 3650m. July. 

A T. punduanum Wall. 
Similar to 7: virgatum but leaves ternate or biternate with up to 9 broadly ovate 

or suborbicular leaflets, 1.5 -4cm long and broad, obtuse, base cordate, shallowly 
3-lobed, margins coarsely toothed, veins prominent and glandular-pubescent 
beneath; petioles up to l h ;  flowers in coryrnbose panicles; sepals elliptic, c 5 
X 3mm, white or purplish; anthers acute at apex; achenes ellipsoid, c 2.5mm, 
strongly ribbed and glandular pubescent, sessile, style 0.5 - Imm. 

BhutPln: S -Chukka district (Chukka). Warm broad-leaved forest, 1400 - 1800m. 
July -August. 

5. T. elcgans Royle Fig. 25k. 
Stems slender, 15 - 50cm. Leaflets elliptic-obovate, 2 - 4 x 1 - 2mm, bluntly 

2 - 3-lobed. glabrous or minutely glandular on veins beneath. Flowers in racemes 
or ~arucles. Sepals elliptic, c 3 x 1.75mm, greenish red. Anthers reddish, mucronate. 
Arhenes obliquely obovate, 4- 7 x 2.5 -4mm, each with a strong median and two 
finer maxgmd ribs, narrowly winged on back, purplish, glabrous, borne on slender 
stalk half as long. 

Bbut.a. C -Tongsa district, N -Upper Pho Chu, Upper Mangde Chu, Upper 
Bumthang Chu and Upper Kulong Chu districts, local; Sikkim. On alpine cliff 
Wgts, rocky slopes and moraines, and in Juniper/Rhododendron scrub, 
3960 - 4265m. June - July. 

6. T. phtycrrpum Hook. f. & Thomson 
S i  to 'I: elegm but leaflets usually more acutely lobed, glandular-pubescent 

especially beneath; achenes 2 - 2.5mm broad, submile ,  strongly 3 - Cribbed on 
each side, minutely glandular-pubescent, not winged. 

SiWh: locality unknown. Mountain slopes. 

7. T. rutifolkrm Hook. f. & Thomson 
Stems 10-6C)cm. Leaflets 3 - Srnrn, deeply and bluntly lobed, glaucous. Flowers 

in mema or nvraw pawls Sepals greenish, c 2 x Imm, ovate Stamens usually 
5. anthers apiculate Achenes usually 5, narrowly ellipsoid, 5 -6mm, curved, 
s t m y  d c M  W n s t  pedicd, prominently 7 - 8-ribbed. 

!!iikLirn: Temu Lz Alpine slopes, 4880m. 
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8. T. squamifemm Lecoyer; 7: glareosum Handel-,Mazzetti 
Similar to 7: mtifolium but smaller, stems 10- 15cm surrounded by scales at 

base; leaflets 2 - 3mm, glaucous; flowers 2 - 3, axillary; sepals purplish, 2- 3mm; 
stamens 5 - 10, connective elongated above anther-cells; style triangular, almost 
winged at base; achenes spreading, ellipsoid, 3-nerved on each side. 

Bhutan: N - Upper Mo Chu district (Lingshi) and Upper Pho Chu district 
(Chojo Dzong); Sikkim: Chulong. Alpine slopes, 4570m. June - July. 

9. T. saniculiforme DC. 
Leaves 1 - 3, 15 - 25cm, upper ones smaller; leaflets broadly ovate or obovate, 

rounded or subcordate at base, margins roundly toothed or lobed, giabrous. 
Peduncle + as long as leaf, divaricately branched, few-flowered. Sepals elliptic, 
c 5 x 2mm, white. Achenes ellipsoid, c 2mm, sessile, style + as long, persistent, 
hooked at apex. 

Sikkim: Lachen and Cheuntong. On mossy rocks and tree trunks, 2440111. 
August. 

10. T. chelidonii DC. agg.; 7: reniforme Wall. 
Stems 40- 200cm. Leaves 8 - 30cm, leaflets broadly ovate or suborbicular, 

1 -4cm long and broad, margin coarsely and bluntly toothed or lobed, minutely 
pubescent. Flowers in racemes or panicles. Sepals ovate, 8 - 15 x 5 - IOmm, mauve 
or purplish. Achenes obliquely obovae 5 - 6 x 3 -4rnm, compressed, usually with 
3 branching veins on each side, glabrous or minutely puberulous; stalks 1 -4mm. 

Bhutan: C -Ha  to Mongar districts, common, N -Upper Mo Chu, Upper Pho 
Chu, Upper Bumthang Chu and Upper Kuru Chu districts; Sikkim. Fir forests 
and Juniper/Rhododendron scrub, 2130- 4570m. June - September. 

The distinction between 7: chelidonii and ir: reniforme is unclear; Hooker (80) 
distinguished 7: reniforme by its smaller greenish-white flowers. In Bhutan and 
Sikkim flowers are apparently always mauve or purplish, but are very variable in 
size. 

11. T. foetidum L.; ir: minus L. var. foetidum (L.) Hook. f. & Thomson 
Stems up to 75cm. Leaflets obovate, 5 - 10 x 3 - 8mm, acutely toothed or lobed, 

rounded or cuneate at base, veins very prominent beneath and glandular-pubescent. 
Sepals elliptic, c 3.5 x 2mm. Anthers apiculate Achenes elliptic, 2-2.5mm, slightly 
compressed, finely glandular-pubescent. 

Bhutan: C -Ha  district (Ha) and Thimphu district (Kyapcha and Paga), 
N - Upper Mo Chu district (Lingshi). Evergreen oak and moist coniferous forests, 
often on streamsides or edges of cultivation, 2130-3960m. June-July. 

12. T. cultratum Wall. 
Similar to 7: foetidum but leaflets bluntly-toothed, veins not very prominent 

beneath, glandular hairs minute, scattered over undersides; sepals elliptic, 4-6 x 
1.5 - 2mm, greenish, tinged purple; achenes obliquely obovate, broadest near apex, 



4-6 x 2-5mm, compressed with 3 ribs on each side, glabrous or glandular- 
pubescent, shortly stalked. 

Bbutan: C - Ha, Thimphu and Tongsa districts, N -Upper Mo Chu, Upper 
Bumthang Chu and Upper Kulong Chu districts; Sikkim. Margins of moist conifer 
forests, also alpine slopes, marshes and cliff-ledges, 2300 - 4200m. May - August. 

13. T. rostellatum Hook. f. & Thomson 
Stems slender, erect, 40 - 75cm. Leaflets mostly suborbicular, 7 - 10( - 15)mm, 

each with 3-5 blunt teeth at apex, pale and glabrous or minutely glandular 
beneath; petiole base broad and sheathing; leaf divisions with minute stipels c lrnrn. 
Flowers few, terminal or on short lateral shoots. Stamens c 15, anthers acute, 
filaments filiform. Achenes 5-6, narrowly ellipsoid, c 3mm, sessile or shortly 
stalked, k compressed, distinctly 6-7-ribbed, tapering into the persistent hook- 
tipped style + as long. 

Bhutan: C - Ha, Thirnphu, Tongsa and Bumthang districts, N -Upper Mo Chu, 
Upper Pho Chu and Upper Bumthang Chu districts; Sikkim. Streamsides and 
margins of cultivation in Blue Pine, Spruce and Fir forests, 2600- 3650m. 
May -August. 

14. T. leuconotum Franchet 
Simiiar to 'I: r0steIIlatum but leaflets more deeply dissected into 3 - 5 obtuse lobes; 

petiole-base auriculate; leaf divisions with conspicuous whitish stipels 2- 4mm; 
flowers in slender racemes with short branches; sepals greenish-purple, c 4 x 
1.5mm; anthers mucronate; achenes 1 - 3, elliptic, compressed, c 5mm, 3 - 4-veined, 
style c 1.5mm, deciduous. 

B h u m  N -Upper Kulong Chu district (Me La). Amongst shrubs on alpine 
slopes, 3800m. June 

15. T. fdioCosum DC. 
Robust bushy herb, 1 - 2(- 4)m. Leaflets broadly ovate, 1.5 - 4 x 1 - 3cm, acute 

or obtuse, bluntly toothed or lobed. Sepals obovate, c 4 x 2mm, white outside, 
mauve within, caducous. Anthers 2-3mm, acute or mucronate, + as long as 
filaments which are not broadened at apex. Achenes ellipsoid, c 3mm, strongly 
ribbed, sessile, glabrous, style deciduous. 

Bbutaa: S - Deothang district (N of Narfong), C - Punakha, Tongsa, Mongar 
and Tashigang districts; Sikkim. Clearings in Cool broad-leaved and Evergreen 
oak forests, 1370- 21U)m. June -August. 

An extract of the root is used medicinally (Caius in J Bomb. Nat. Hist. Soc. 
393 729, 1937). 

16. T. )nn&um Blume. Fig. 25 1. 
Similar to 7: fol iolam but anthers c lmm, obtuse at apex, much shorter than 

filaments which are broached at apex; achenes ellipsoid, 2.5 - 3mm, distinctly 
ribbed, glabrous, style c 0.75mm, persistent and hooked. 



Bhutan: C -Thirnphu, Tongsa and Bumthang d i s w  N -Upper Man& Chu 
and Upper Kulong Chu districts. On banks in Hemlock and Fir f~restr, 
2440- 3800m. May -August. 

5. CALLIANTHEMUM Meyer 

Stemless perennial herbs. haves pinnate or bipinnate Scapes leatless, I-flowwtd. 
Flowers actinornorphic Sepals 5, deciduous. Petals 5 - 10, each with a nectar pit 
in lower half. Stamens numerous. Carpels many, styles minute, ovule 1. Fruit a 
cluster of subglobose achenes. 

1. C pimpinelloides (D. Don) Hook. f. & Thornson; C cachemirianum 
Cambessedes 

Leaves 2 - 12cm at flowering time (later up to 30cm), leaflets 5 - 7, broadly ovatq 
0.5 - 3 x 0.5 - 2cm, deeply and subacutely toothed or lobed or the lower pair 
pinnately divided, glabrous. Scapes 3 - 7cm. Sepals elliptic, 4 - 6 x 2 - 3mm, 
obtuse, often reddish. Petals obovate, 0.7 - 1.5 x 0.2 -0.5m, white tinged purple 
outside. Stamens greenish. Achenes ovoid, c 3.5 x 2mm, glabrous. 

Bhutan: C -Ha, Thimphu and Tongsa districts, N -Upper Mo Chu and Upper 
Kulong Chu districts; Sikkim. Alpine cliff-ledges, damp turf and sandy ground, 
2750- 4000m. April - June. 

6. ADONIS L. 

Perennial herbs with erect stems. Leaves basal and alternate on stems, much 
divided into linear segments. Flowers actinomorphic, solitary, terminal. Sepals 5 - 6. 
Petals 8 - 16, nectar-pits absent. Stamens numerous. Carpels many, styie short. Fruit 
a cluster of achenes. 

1. A. brevistyla Franchet 
Stems erect, 20 - a m .  Leaves ovate in outline, 5 - 10 x 3 - 8cm, tripinnatisect 

into narrow acuminate lobes, glabrous; petioles up to 10cm. Flowers solitary at 
branch or stem ends, pedicel (i.e portion of stem above uppermost leaf) 1.5 - 6cm. 
Sepals elliptic, 10-20 x 3 - 4mm, greenish. Petals obovate, 1.2 - 2.5 x 0.5 - icm, 
white or yellow, sometimes tinged with blue outside Stamens orange-yellow. 
Achenes ovoid, c 4 x 3mm, sparsely pubescent, tapering abow into style c lrnrn. 

Bhutan: C - Ha district (Ha), Punakha district (Lao La and M e  La), Tongsa 
district (Black Mountain and Chendebi) and Burnthang district (Byakar). Wt 
ground in Hemlock forests, open mountainsides and in wet ravines, 2500-411h. 
April -June. 
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2. A. #pkRsis Simonovicz 
Similar to A. h k f y / a ,  but smaller, stems 6 - 8(- 15)cm in flower (up to 20cm 

in fruit); leaws oblong-ovate, 2 - 10 x 1.5 - 3cm, apex of segments acute or 
subacute pdcels up to Icrn; sepals c 7 x 4mm, sometimes purplish; petals yellow 
or rarely dark blue, 8 - 13 x 4 - 5mm; achenes glabrous. 

SiWdm: Eumtso La. Alpine grassy slopes and in ravines, 4570111. April -June. 

Annual or perennial, terrestrial or aquatic herbs. Leaves basal or alternate on 
stems, often ternately lobed or divided, sometimes dissected into filamentous 
segments, rady  entire, auricles membranous or absent. Flowers actinornorphic, 
solitary or fw in a coryrnb. Sepals 3 - 5, deciduous. Petals usually 5 ,  each with 
a nectar-pit near base Stamens many. Carpels many, style short, ovule 1. Fruit 
a head or sprkr of achenes. 

1. Water plants with floating leaves and stems; leaves divided into filamentous 
............................................................... segumts s 1 & 2 

+ Emstrial herbs, sometimes growing in water but leaves never divided into ............................................................... filnmcmous segments .2 
2 Plants with slender stolons regularly producing rosettes of leaves 

Species 3-5 
+ P h t s  witbout slender stolons, usually emxt (but R. d i f J w  and R. ficarigolh 

pauPte though not producing rosette of leaves) ............................. 3 
3. Basal kms entin or margins broadly and shaiIowly toothed (sometimes more 

W y  divided into 3 lobes in R. pulchei/w var. srmcheyartus) 
S p c c b 6 & 7  

+ Basal kavm daply divided into 3 segments or leaflets which are sometimes ....................................................................... further d i W  .4 

4. Small herb up to 15( - 25)cm tall; leaves 1 - 2( - 3)cm broad . .Species 8 - 10 
+ herb, usually 20- 3Ckm or more tail, rarely only 5cm but then leaves 

3-3cm M .......................................................................... 5 
5 .  Flormn small, 5-7(-10)mm a c m s  ............................ Spedcs 11 & 12 
+ Fbrwtrs r n c d i u m ~  (1 - )I .5 - 2.5m across .................................. .6 

t R Chux; R. aqwtrlir L. viu, trichophyllus (Chaix) Hook. f. & 
7'homcm. Fa a. 

Anaud a petempi. L#neo 2- 3un lung and b d ,  divided into filamentous -. peudQ c 5- epfh du%thcd by m ouride for most of its length. 
un 



Flowers solitary in leaf axils, pedicels 2.5 - 3(-4.5)cm. Sepals elliptic, c 3.5mm, 
reflexed. Petals obovate, 5 -6 x 2-2.5rnm, limb whit: yellow near base, nectar- 
pit lunate Achenes obovoid, c l.Srnm, g l a b m n t ,  receptacle hairy. 

Bhutan: C -Tongsa district (Maruthang), N -Upper Bumthang Chu district 
(Parne Tso). In ponds and slow-flowing streams, 3800-4500m. August. 

Records of R. aquatilis L. from E Himalaya (117) probably refer to this species. 

2. R. flavidus (Handel-Mazzetti) Cook 
Similar to R. trichophyllus but leaves 1.5 - 3cm; sepals 4 - 5rnm; petals 7 - 8 x 

4 - 5mm, yellow, nectar-pit lunate; achenes obovoid, c 2.5mrn, glabrous, borne on 
pedicels up to 8cm. 

Chumbi: locality unknown. In standing and running water. 

3. R. tricuspis Maximowicz; R. cymbalariae Pursh, R. hyperbowus sensu F B I .  
non Rott boell, R. salsuginosus auct. non Georgi, Halerpestes tricrcspk 
(Maximowicz) Handel-Mazzetti 

Leaves all basal, broadly ovate or orbicular in outline, 0.5 - 1.5m long and broad, 
shallowly or deeply tripartite, segments oblong or oblanceolate, obtuse, sometimes 
lobed, glabrous; petioles 1 - 2cm. Scapes 2 - 2.5cm bearing solitary flowers. Sepals 
narrowly ovate, c 4mm, spreadmg, greenish. Petals obovate, 4- 5 x 1.75mm, pllow. 
Achenes 40- 50, obovoid, c lmm, weakly striate, style persistent, straight or shghtly 
hooked, receptacle subglobose 

Bhutan: C -Bumthang district (Byakar), N -Upper Pho Chu district (Leji); 
Sikkim: Nathu La. Margins of shallow pools, 3650m. June. 

4. R pegaeus Handel-Mazzetti 
Similar to R. tricu.spir but smaller, leaves 0.5 - 0.7m on petioles up to 2cm; sepals 

1.5-2mm; petals c 2.5 x 1.5mm; achenes 10-15. 
Sikkim: locality unknown (73). Mossy alpine streamsides. 

5. R sarmentosus Adams; Halerpestes sarmentosa (Adams) Komarov 
Similar to R. tricuspis but leaves 2 orbicular, broadly 3 - 5-toothed, achenes 

80- 130 borne on an oblong receptacle 
Sikkim: Laghep and Naku Chu. 4000- 5000m. 

6. R ficluiifolius U v e i l l k  & Vaniot; R. floccidus Hook. f. & Thomson non Persoon, 
R. micmphyllus Handel-Mazzetti 

Prostrate or decumbent herb often rooting at nodes. Leaves broadly ovate or 
suborbicular, 3 - 12(- 20)mm long and broad, acute or subacute, base truncate or 
cordate, margins with 5 - 7 broad rounded teeth, glabrous; petioles 03- 5cm, 
sheathing at base Flowers solitary, leaf-opposed. Sepals elliptic, 1.5 - 3mm, rcflcxed 
Petals obovate, 2.5 - 3.5 x 1.5 - 3mm, yellow. Achenes ellipsoid, c 1.75 x Imm, 
compressed, surrounded by a narrow rim, glabrous; style weakly hooked, 
deciduous. 
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42. RANUNCULACEAE 

Bhutan: S - Gaylegphug district, C -Thimphu, Bumthang and Tashigang 
districts, N - Upper Mo Chu district; Sikkim. In marshes and by streams in Warm 
broad-lead, Blue Pine, Spruce and Hemlock forests, 1200- 3200m. March -June 

7. R pubellus Meyer; R. lobatus Jacquemont 
Emt perennial herb, stems 5- 30cm. Basal leaves variously elliptic or ovate, 

20-35 x 3 -10rnm, enti& or broadly ovate in outline, 1.5cm long and broad, 
3-lobed, glabrous or densely silky; petioles 1.5 - 9cm; stem leaves narrowly elliptic 
or deeply 3-lobed, sheathing at base; sometimes all leaves linear-elliptic up to 9 
x 0.4crn. Flowers solitary or 2 - 3 per leaf axil. Sepals elliptic, 4 - 6 x 3 - 5mm, 
blackish at tip. Petals broadly obovate, 6- 1Omm long and broad, yellow. Achenes 
obovoid, c 1.5mrn, style straight or curved. 

Bhutan: C -Thimphu district, N -Upper Mo Chu, Upper Bumthang Chu and 
Upper Kulong Chu districts; Sikkim. Damp sandy soil and cliff-ledges, 
3650 - 4420m. May -July. 
Three varieties occur in Bhutan and Sikkim: the widespread var. pulcheUus with 

leaves elliptic or ovate, entire or slightly toothed, completely glabrous or pedicels 
pubescent; var. sericeus Hook. f. & Thomson, with leaves as in var. pulchellus but 
plants white silky, from Upper Mo Chu district (Phile La) and Sikkim; and var. 
stm&qmm (Maximowicz) Handel-Maaetti (R. lobutus Jacquemont), with leaves 
broadly ovate in outline, deeply 3-lobed, truncate or cordate at base and sparsely 
pubescent, from Thimphu, Upper Mo Chu, Upper Bumthang Chu and Upper 
Kulong Chu districts and Sikkim. 

8. R adoxifotius Handel-Mazzetti; R. of_finb sensu El3.I. p.p. non Brown 
S u W  herb, sterns 2 - 12crn. Basal leaves reni form in outline, 5 - 10rnm; leaflets 

b d y  ovate, dentate, sparsely silky pubescent, petioles slender at base; stem leaves 
o h  with less-divided segments. Flowers usually solitary, pedicels sparsely 
pubeymt. Sepals brcradly ovate, 2.5 - 3.5mm, sparsely pubescent, spreading. Pletals 
obcmfe, 3.5 -4.5 x 2.5 - 3.5mm, yellow. Achenes subglobose, c Imm, forming 
oblong heads c 5mm, glabrous. 

Blwbn: C - Bumt hang and Tongsa districts, N - Upper Mo Chu and Upper 
Burnthang Chu districts; Skkim. In damp alpine grassland, boggy ground and 
moist sand, 3650-41 10m. May-August. 

Records of R. hirtellus D. Don from E Himalaya probably refer to this species. 

9. R sikkhmh Handel-Mazzetti; R. nivalis sensu F.B.I. non L. 
Sirnib to R. udoxrfolius but leaves glabrous; petioles broadly membranous at 

w paiicdS and sepals densely yellowish-pubescent. 
!%kk.im: ntnkra La. 488(kn. 

1%. R ko&nii F m ;  R. dflnis msu F.B.J. p.p. non Brown. Med: Chersh4 
c W M ~  

~uruliir to R. Plwfdi~~ but stems somima up to 2% basal leava 1.5 - 3cm 
ln3 



long and broad, leaflets deeply cut into linear-lanwlate segments I - 1.5(- 2)mm 
broad, sparsely hirsute beneath, glabrous above; petioles 2 - 6cm; petals 4- 6mrn 
long and broad; achenes glabrous or pubexent. 

Bhutan: C - Ha, Thmphu and Mongar districts, N -Upper Mo Chu, Upper 
Bumthang Chu and Upper Kulong Chu districts; W m .  Damp dcarings in 
Spruce, Hemlock and Fir forests, in alpine meadows and scrub, 2560-457h. 
April -August. 

11. R. diffusus DC. 
Prostrate or decumbent perennial, stems usually denxly hirsute with spreading 

hairs. Leaves deeply divided into 3 obovate lobes, margins shallowly and sharply 
toothed, pubescent especially beneath; moles  up to IOcm, densely hirsute, auricles 
brown scarious, 8 - 10rnrn. Flowers solitary, axillary. &Sepals elliptic, c 3.5 x 1.5rnm, 
spreading. Petals obovate, 3.5 - 6 x 2 - 3mm, yellow. Achenes suborbicular, 
compressed, 1.5 - 2mm diameter, pitted at middle, margin smooth, acute, 
intramarginal rib present; style hooked; receptacle globose. 

Bhutan: S - Phuntsholing, Chukka and Sarbhang districts, C -Thimphu, 
Punakha and Tongsa districts; Sikkim. On damp ground, in ditches and by 
waterfalls in Warm and Cool broad-leaved and Evergreen oak fomts, 
1300- 2700m. April -August. 

12. R. sceleratus L. Dz: Damgi Metog. 
Similar to R. diffums but an erect annual, glabrous or sparsely pubescent above; 

basal and lower stem leaves reniform or suborbicular in outline, 2.5 - 5crn long 
and broad, divided almost to base into 3 obovate segments, bluntly 3 - 5-toothed 
or-lobed; petioles 2 - 7cm, auricles scarious, 5 - 7mm; upper stem leaves obavate, 
unlobed, bluntly 3 - 5-toothed at apex; flowers several or many, diffusely m o s e ;  
sepals elliptic, c 3 x 1.5mm, pubescent, somewhat reflexed; petals k as long as 
sepals, yellow; achenes obovoid, c 0.75mrn, +_ compressed, pale at margin, style 
minute, receptacle oblong-ovoid, 7 - 8rnm. 

Bhutan: C - Punakha district (Wangdu Phodrang and Lobesa). Weed of 
irrigation ditches and river banks, 1400-1510rn. April. 

13. R. silerifolius Weille 
Erect perennial, stems up to 60cm, spreading-pubescent. Basal and lower stem- 

leaves 3 - 6cm long and broad, ternately divided into 3 deeply trilobed leaflets, lobes 
broadly elliptic, appressed-pubescent. Sepals elliptic, 5-6 x 2-3mm. hirsute 
Petals obovate, c 7 x 5mm, yellow. Achenes ovate, compressed, c 3 x 2mm, 
tapering into a persistent hooked style at apex; receptacle subglobose, hirsute 

Bhutan: S -Chukka district, C -Ha, Tongsa, Mongar and Tashigang districts. 
Fields and Cool broad-leaved forest clearings, 1060- 2770m. May- October. 

14. R laetus Royle 
Similar to R. siIeMolius but leaves 7 - 10cm long and broad, divided into nanuw 



42. RANUNCULACEAE 

oblong sharply-toothed  lobe^ softly appressed-pubescent; sepals c 6 x 4mm; pa& 
8- 12 x 7- 10mm; achenes compressed, dark in centre, margin thin and paler, 
style persistent, straight, receptacle glabrous. 

Bhutan: C-Thimphu district (Dochu La); Sikkim. Damp fields and ditches, 
3000m. May. 

15. R cantoaiensjs DC.; R. pemyIvanicus sensu ERI. p.p. non L. f., R. napulensis 
DC. 
E m  annual or biennial, sterns 20-40cm. Leaves ternately divided into 3 leaflets, 

each leaflet deeply cut into oblanceolate lobes, appressed-pubescent. Sepals elliptic, 
c 5 x 3mm, margins membranous. Petals obovate, 7-8 x 3 - 5mm, yellow. 
Achenes broadly elliptic, c 2mm long and broad, compressed, surrounded by a 
narrow marginal rim; style persistent, -+ straight; receptacle subglobose. 
Bhutan: C -Thimphu district (Tsalimarphe and Paro) and Tashigang district 

(Tashigang). Weed of irrigated fields, 2200 - 2500111. April - May. 

16. R chinensis Bunge 
Similar to R. cuntoniensis but achenes broadly elliptic, c 2.5 x 2mm, pale and 

thickened at margins, depressed and darker at middle, style minute, -+ straight, 
receptacle elongated up to 1 A m ,  hairy. 

Bhutan: C-Thimphu district (common in Thimphu and Paro valleys) and 
Punakha district (Lobes). Paddy fields and cultivated ground, 1400- 2500111. 
April - May. 

8. OXYGRAPHIS Bunge 

Dwarf perennial stemless herbs. Leaves all basaI, entire Scapes I-flowed, 
lea-; h e r s  aainomorphic, bisexual. Sepals 5, persistent. Petals 10- 15, each 
with a nectar-pit at base Stamens many. Achenes many, laterally compressed. 

1. a cadlichcn' (Walpers) Bennet & Chandra; 0. polypefala (Rayle) Hook. f. & 
Thornson nom itleg., 0. glaciutis sensu F.B.I. non (Fischer) Bunge 

Rootstock surrounded by fibrous leaf remains. Leaves broadly ovate or 
subarbicular, 5 - 15(- 25)mm long and broad, obtuse or subacute, base truncate 
or subcordate, margins crrnate with a few rounded teeth, glabrous; petioles 
1 - 3( - 7)an Scapes 1.5 - 4( - 1O)cm. Sepals ovate, 3 - 7 x 2 - 4mm, rounded, base 
subcordate. Paals 4 - 10 x 1.5 - 2mm, yellow. Achenes obovate, 1.5 - 2mm, 
strongly ribbed along outer and inner angles and with a distinct rib on each side. 

C -mmphu. Tongsa, Bumthang and Tashigang districts, N - Upper 
Mo Chu district; SWdm. Damp clearings in Fir forests, and in alpine meadows, 
f l u s h  m o w  focks and dopes, 3350- 4900m. May. 



9. PAROXYGRAPHIS W. W. Smith 

Similar to Oxvgraphk but smaller, dioecious; sepals and petals each 5; aarrrcns 
10; achenes 10- 15. 

1. P. sikkimensis W. W. Smith 
Flowering stems 5 - 20mm. Leaves ovate, 1.5 - 3 x I - 2.5mrn, obtuse, bue 

weakly cordate, margins entire, glabrous; petioles 5 - 20mm. Sepals elliptic c 2 x 
1.5mm, obtuse. Petals elliptic, c 2 x 0.75rnrn, clawed at base, yellow. A c h e s  
obovate, compressed, c 2.5mm. 

Bhutan: C -Thimphu district (Pajoding and Nala to Tzatogang); Sikkim: 
Changu. Alpine marshes and damp rocks, 3400- 3950m. May. 

Glabrous perennial herbs with creeping rhizomes. Laves basal or alternate on 
stems, simple. Flowers solitary or few in coryrnbs, actinomorphic Sepals usually 
5, petaloid. Petals absent. Stamens numerous. Carpels 5 - 1q - 25). Fruit a cluster 
of subcompressed follicles. 

1. C palustris L.; C govaniana Royle Eng: Marsh Marigold. Fig. 2% 
Stems 10 - 60( - 80)cm. Leaves reniform or deltoid, 3 - 12(- 20)cm long and 

broad, obtuse, base cordate, margins sharply or ctenately dentate; petioles of basal 
leaves 8 - 30( - 60)cm, those of stem leaves shorter. Flowers 1 or few( - 12). Sepals 
elliptic, 12 - 15 x 3 - IOmm, yellow. Filaments filiform. FoIliclcs oblong, 6 - 8 x 
3 -4rnrn, sessile, bearing a straight persistent style 1.5 - 3mm at apex. 

Bhutan: C - Ha, Thirnphu, Tongsa, Bumthang, Mongar and Sakden districts, 
N -Upper Bumthang Chu district; Sikkim. Damp ground in Fir forests, and in 
alpine meadows and marshes, 3050 - 457Om. April - July. 

2. C scaposa Hook. f. & Thomson 
Similar to C palustris but smaller, stems 7- 15(-20)cm; leaves b d y  ovate, 

1.5 - 2.5(- 4.5) x 1 -2(- 4)cm; scapes leafless or with one small leaf, 1 - 2-flowemk 
filaments flattened; follicles shortly (1.5 - 3mm) stalked. 

Bhutan: C -Thimphu, Tongsa and Bumthang districts, N -Upper Mo Chu, 
Upper Bumthang Chu and Upper Kulong Chu districts; S i m .  Damp alpine 
meadows, marshes and streamsides, 3800 - 4570m. May - October. 

11. CALATHODES Hook. f. & Thornson 

Erect perennial herbs. Leaves basal and on stems, palmatisect. Flowers solitary, 
terminal, actinomorphic. Sepals 5, petaloid. Rtals absent. Stamens n u m m  
Carpels many. Fruit follicular. 
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1. C pelmrrtn Hook. f. & Thornson 
Stems 20-40cm. Leaves reniform or suborbicular in outline, 3 - 6 x 4 - IOcm, 

ternately divided into rhombic, sharply serrate segments, glabrous; petioles up to 
20cm, auricles membranous, 1- 3cm, sheathing at base. Sepals elliptic, 10- 15 x 
4-7mm. 

Bhutan: C -Tongsa district (Sephu) and Mongar district (Lhuntse); Sikkim. 
2300- 3050m. 

12. TROLLIUS L. 

Erect glabrous perennial herbs. Leaves palmatisect, mostly basal. Flowers 
solitary, terminal, actinomorphic Sepals 5 - 6, petaloid. Petals (honey leaves) 10- 12 
(rarely 3-4), very small, obovate, with nectar pit above basal claw. Stamens 
numerous. Carpels 5 - 20, becoming follicles. 

1. T. pumilus D. Don; T gammieanus Stapf. Fig. 25m,n. 
Sterns 10-20cm in flower, up to 30cm in fruit, bearing up to 2 leaves in lower 

half. Basal leaves broadly ovate or reniform in outline, 3 - 5cm long and broad, 
divided to base into 3 - 5 rhombic primary segments, these deeply pimatisect into 
linear-lanmlate, acurninate lobes c 4 - 7 x 2mm; petioles 5 - 15cm, auricles narrow 
at base; stem leaves similar, petioles shorter, sometimes with well-developed auricles. 
Sepals obovate, 15-20 x 6- lOrnm, yellow. Petals narrowly obovate, 3.5 - 5mm. 
Follicles oblong, 7 - 8 x 2mm, slightly compressed; styles persistent, c 2mm. 

Bhotnn: C -Thimphu, Bumthang, Tashigang and Sakden districts; N -Upper 
Mo Chu and Upper Mangde Chu districts; Sikkim. Damp alpine meadows and 
peaty ground, 3000 - 4300m. June - July. 

2. T. sikkimensis (Bruehl) Doroszewska 
Similar to T. pumilrrs but usually smaller, stems 5 - 10cm, rarely up to 25cm; 

primary leaf-segments obovate, less deeply divided, ultimate divisions 3 - 5 x 
2 - 4mm, teeth acutq suddenly narrowed to finely acurninate points; petals oblong- 
spathulate 

Blrutarr C -Thimphu, Tongsa and Sakden districts, N -Upper Mo Chu, Upper 
Bumthang Chu and Upper Kulong Chu districts; Sikkim. Alpine meadows and 
marshes, 3000 - 4570rn. May - August. 

3. T. taghatus Handel-Mazzetti 
Similar to T. pumilus but always small, stems 5 - 12cm; leaves more similar to 

those of 'I: sikkimensis but primary segments more deeply divided, ultimate 
&visions 4 - 5 x 2 - 3 m ,  sharply toothed with acurninate points; petioles 4 - 6cm 
with large sheathing basal auricles about half as long; petals narrowly obovate. 

Bhutaa: C -Tongs district (Black Mountain). Open grassy alpine meadows, 
3960- 4265m. June. 



4. T. bhotanicus (Bruehl) Mukerjee 
Similar to 7: pumilrfi but taller, stems 30- 40cm; leaves similar to thosc of 7: 

sikkimensis, lobes with acuminate teeth; petals 3-4; staminodes prrscnt. 
resembling stamens but with shorter empty pollen sacs. 

Chumbi : Dotha. 

13. PARAQUILEGLA Drummond & Hutchinson 

Densely tufted perennials. Rootstocks densely surrounded b j  penisrent N o k s  
of previous years. Leaves ternatisect. Flowers solitary, actinomorpk Sepals 5 ,  
petaloid. Petals 5, small, obovate, emarginate at apex, base concave Stamens 
numerous. Carpels 5 - 7, becoming 2 erect follicles. 

1. P. anemonoides (Willdenow) Ulbrich; l? microphylla (Royle) Drurnrnond & 
Hutchinson, Isopyrum gmndiflomrn Fischer. Fig. 25j. 

Leaves glabrous, glaucous, leaflets obovate in outline, 3 - 8mm long and broad, 
2 ternately lobed, ultimate divisions 1 - 2mm broad, obtuse; petioles 3 - Ib. 
Scapes 6- IOcm, bearing a pair of oblanceolate or ternate bracts 1 - 1.5cm above 
middle Sepals obovate, purplish, 1.5 - 3 x 1 - 2cm, obtuse or acute FWah &ovate 
c 6 x 3mm. Stamens yellow. Follicles oblong, c 7 x 3mm, compressed, shortly 
(C 2mrn) stalked. 

Bhutan: C -Thimphu, Punakha, Tongsa and Tashigang districts; N -Upper 
Kulong Chu district; SikJcim. Mountain cliff ledges and in ravines, 3500-4880rn. 
May -August. 

The Himalayan plants are sometimes segregated as l? microphylla (Royle) 
Drummond & Hutchinson. 

14. DICHOURPUM Wang & Hsiao 

Perennial herbs with leafy branched stems surrounded at base by fleshy scales. 
Leaves ternately 5 - 15-foliate. Flowers in terminal cymes, actinomorphic Sepals 
5, petaloid. Petals (nectariferous starninodes?) 2 - 5 with blade shorter than stalk. 
Stamens 8 - 20. Carpels 2, connate at base Follicles erect at first, later divaricate, 
spreading, borne on a slender m c e l  thickened at apex. 

1. D. adiantifolium (Hook. f. & Thomson) Wang & Hsiao; Isopymm adianllfoiurn 
Hook. f. & Thomson. Fig. 25h. 

Stems 10- 35cm. Leaflets broadly obovate, 5 -1Omm long and bmd,  rounded 
and crenate at apex, cuneate at base, glabrous; petiolules up to 2cm; petioles up 
to 6cm. Sepals elliptic or obovate, 7 - 9 x 2 - 4mm, white Blade of petals broadly 
obovate, c 0.7rnrn, on stalk 2- 3mm. Follicles cylindrical, 7 - 9 x 1 . 5 ~ .  

Bhutan: S - Sarbhang district (Loring Falls), C -Tongsa district flahiling and 



Chardebi), Mongar district (Lhuntse and Saleng) and mhigang district (Tobrang 
and Donga La); Sikkim. On mossy rocks by streams and waterfalls in Warm and 
C d  b d - k a v e d  and Hemlock forests, 1310 - 2900rn. April -July. 

15. ASTEROPYRUM Drumrnond & Hutchinson 

Rhizomatous perennials. Leaves all basal, peltate, petiolate Flowers solitary or 
rarely 2 on erect scapes, actinomorphic Sepals 5, petaloid. Petals 6 - 8, small, 
suborbicular, long-stalked. Stamens many. Carpels usually 10, erect in flower, later 
spreading as follicles. 

1. A. pdtatum Drummond & Hutchinson 
Lmves suborbicular or weakly lobed, 2 - 4.5cm diameter, sparsely pubescent on 

upper surface near margins; petioles 5 - 9cm. Scapes 5 - IOcm, bearing an involucre 
of 3 minute bracts c 3mm. Sepals white, obovate, 5 - 7 x 3.5 - 5rnrn. Rtals c lmm 
d i ~ e r ,  stalks 2-3mm. Follicles ovoid, 2 compressed, c 8 x 2.5mm, with 
persistent styk c 2rnm at apex. 

Bhstaw C-Mongar district (Pangkar near Lhuntse). In dense rain forest, 
2745m. April. 

WCW eFcct, pmmial herbs h w s  usually only 2, on stems, bipinnate 
Fkwcrs in terminal racemes. Sepals 4- 5, petaloid. Rtals (starninodes?) 4- 5, 
~~ than sepals. Stamens many. Carpels 1 - 3, styles elongate, thickened. Fruit 
of 1 - 3 stalked follicles. 

1. S prglartr Frawhet; Coptis o s p r i ~ ~ ~ r p a  Bruehl 
Stems at fim 10- 15cm, reddish, surrounded at base by 2 large (2 - 4cm) 

s h h i n g  membranous scaks, in fruit up to 55cm. Leaves 15 -20cm, ternately 
d i v a  into 3 primary divisions, these then pinnate into ovate, acutely-toothed 
kdk& gkbrous. Sepals obovatt, 5 - 6 x 3 - 4mm, w h i ~  tinged with purple Petals 
suborbiculu, 3mm. Stamens dark purple. Follicles oblong, 3.5-4 x 0.4cm, 
prominently winad. 
b C - Ha. Thimphu, Bngsa and Mongar districts, N -Upper Mo Chu 

and Upper h h g  Chu distrias; Sikkh. Fir and Hemlock forests, in clearings 
and on damp bmks, 289S - 40akn. May- July. 



Erect perennial herbs. Leaves alternate, 3 - 4 times ternately compound. Howlers 
actinomorphic in short terminal racemes. Sepals 3 - 5, petaloid, caducous. P d s  
3 - 5(- lo), spathulate. Stamens many. Carpels solitary, stigma rounded, sessile 
Fruit a berry. 

1. A. acuminata Royle; A. spicata sensu F.B.I. non L., A. spicata L. var. acumimta 
(Royle) Hara 

Rhizomatous. Stems 45 - 100cm, sheathed by ovate scales at base Lezrvcs 
18 - 35cm, leaflets ovate, 4 - 8 x 1.5 - 3cm, acuminate, base rounded, margins 
irregularly serrate, pubescent at first; petioles 2 - 1Ocm. Racemes 2 - 6cm, pedicels 
up to 1.5cm. Sepals elliptic, c 5 x 2mm, white. Petals c 3 x lmrn, whitish, weakly 
3-nerved. Berry ellipsoid, 7 - 8 x Smm, blackish-purple 

Bhutan: C-Thimphu district (Drugye Dzong), N -Upper Mo Chu district 
(Tzatogang). Ravines and streamsides in Hemlock and Fir forests, 2900- 3100m. 
May. 

18. CIMICIFUGA L. 

Erect perennial herbs. Leaves alternate, 2- 5 times ternately compound. Flown 
in slender axillary racemes or terminal panicles, actinomorphic Sepals 4-5, 
petaloid, caducous. Petals (or ?staminodes) 4- 5, fleshy, bi fid with 2 rounded lobes 
at apex. Stamens many, .Carpels 3 - 5(- 8), styles elongate, hckened. Fruit a cluster 
of follicles. 

1. C foetida L. Fig. 25f. 
Stem 1.5 -4m. Lower leaves up to 30cm, leaflets broadly ovate or somewhat 

t rilobed, 4 - 8 x 2.5 - 6cm, acute, base rounded, margins coarsely and irregularly 
serrate, sparsely pubescent; petioles 2 - 20cm. Sepals obovate, 3 -4 x 2- 3mm, 
greenish. Petals elliptic or ovate, c 4 x 2mm, terminal lobes pale, c lmrn. Stamens 
white Follicles oblong, c 10 x Smm, papery. 

Bhutan: C - Ha, Thimphu, Punakha and Bumthang districts, N -Upper Mo 
Chu district; Sikkim. In Spruce forests and on alpine hillsides, by streams and in 
scrub, 2400 - 3600m. July- September. 

19. DELPHINIUM L. 

Erect perennial herbs. Leaves basal and on stems, palmately lobed or dissected. 
Flowers few or many in terminal racemes, zygomorphic Sepals 5, petaloid, the 
uppermost (posterior) elongated into a spur, the laterals in two sirmlar pairs. Petals 
4, the upper pair with linear, sometimes oblique, blades and produced at the base 
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into nectariferous spurs which project into the sepal spur (and subequal to it), the 
lower pair with slender basal claw and oblong lamina usually at right angles to 
it. Stamens numerous, filaments broadened at base. Carpels 3 - 5 becoming 
follicles. M s  winged or wingless, bearing transverse rows of scales. 

I. Sepal spur 10- 15mm, broad (7 - l h m )  at point of insertion (sometimes only 
5mm broad in D. nepalense and D. vestiturn) .................... .Species 1 - 3 

+ Sepal spur 15 - 25mm, slender (3 - 5rnm broad) at point of insertion (sometimes 
........................................... up to 7mm broad in D. candelabrum) .2 

2. Plants small, flowering stems 10- 25(- 40)cm bearing 1 - 3 flowers ........ .3 
+ Plants tall (20 - )40- 150cm; flowers several or numerous in racemes ...... .4 
3. Leaves divided to middle into broad (7 - 12mm) segments .... .Species 4 & 5 
+ Leaves divided to base into narrow (1 - 3mm broad) segments . .Species 6 - 8 
4. Bracteoles inserted at base of receptacle, closely appressed to sepals 

Species 9 - 11 
+ Bracteoles inserted above middle of pedicel but not closely appressed to sepals 

Species 12 -14 

1. Il nepalense Kitamura & Tarnura 
Stems 12- 30cm, deflexed pubescent. Leaves suborbicular in outline, 3 - 6cm 

diameter, palmatisect; segments cuneate, divided into subacute teeth or lobes 
2-4mm broad; petioles up to 1Ocm. Flowers few (up to 10) in short corymbose 
racemes, &cels up to 7cm, bearing a pair of lanceolate bracteoles 8 - 10 x 
2- 3mm close below flower. Sepals blue or purplish, papery, covered with yellowish 
hairs, wins black; blade of upper sepal broadly ovate, 1.5 - 2 x 1.2 - 1.8cm, spur 
downwardly curved, 8 - 14 x 7 - 8rnm; lateral sepals broadly ovate, 15 - 20 x 
12- 15rnm. Petals darker than sepals, blade of upper pair straight, 12 - 15 x 
2- 3mm, bilobed at aper; blades of lower pair oblong, c 7 x 4mm, bifid to middle, 
densely pubescent near base 

Bhutan: C -Tongsa district (Thampe La), N -Upper Bumthang Chu district 
(Tolegang and Larko La). Alpine screes and gravel and on open grassy slopes, 
4575 - 473011-1. August -October. 

2. Il glaciale Hook. f. & Thomson. Med: Jagoid Poy, Jagoe Poi. 
Similar to D. nepalense but smaller, stems not more than 15cm, pubescent with 

spreading hairs some of which are glandular with swollen bases; leaves more deeply 
divided into lanceolate, acute lobes 2 - 3mm broad, sparsely pubescent; flowers 
few (up to 5) in a corymb; blade of upper sepal broadly ovate, 25 - 30 x 20mm, 
acute spur 12 - 15 x 7 - 8mm; lateral sepals broadly ovate, 18 - 23 x 15 - 17mm; 
lamina of upper petals upwardly curved, 12 - 13 x 2 - 3mm, bilobed at apex; lower 
petaI.s oblong c 6 x 3mm, bifid to middle into acute lobes, pubescent near base 



Bhutan: C -Thimphu district (near T m o  La), N -Upper Mo Chu district 
(Chhew La) and Upper Pho Chu district (Kangla Karchu La and Gafw La); 
Sikkim. Alpine screes and gravel slopes, 4730- 5100m. July- October. 

3. D. viscosum Hook. f. & Thomson; D. conocentmrn Chatterja 
Similar to D. nepalense but taller, stems (1 5 - )20 - 60( - 80)cm, glandular- 

pubescent above; leaves suborbicular, 3 - 10rm diameter, divided to middle into 
5 - 7 broad (7 - 15mm) lobes, toothed at apex; petioles up to t0cm; flowers few, 
greenish to blue or purple, in lax racemes; bracts oblong, 3 - k m ,  entire or lobed, 
bracteoles similar, 1 - Zcm, borne near flowers; lamina of upper sepal broadiy oms 
18 - 23mm long and broad, spur c 15 x 5 - 8mm; lateral sepals 22 - 25mm long 
and broad; lamina of upper petals 12-15 x 3mm, divided into 2 narrow lobes 
c 3mm at apex; lamina of lower petals oblong, 10 x 3mm, bifid to belm middle 
into linear lobes, stiffly pubescent. 

Bhutan: C -Thimphu and Tongsa districts, N -Upper Mo Chu, Upper 
Bumthang Chu, Upper Kuru Chu and Upper Kulong Chu districts; !!Wbn. Alpnc 
cliff ledges, screes and gravel, 3660-4730111. July-October. 

D. vestitum Royle, a species ranging from W Himalaya to Nepal has been 
doubtfully recorded (117) from Thimphu district (Chelai La). It differs from D, 
vkcosum as follows: sterns taller, 40 - IOOan, with long spmdmg or deflaed hmg 
leaves suborbicular up to 12cm diameter, shallowly lobed and toothed; flowers in 
well-developed racemes; spur 10 - 15 x 5 - 7mm. 

4. D. cooperi Munz. Med: Jakang. 
Stems slender, 10- 45cm. Laves palmately reniform, 3 - 5cm long and broad, 

divided into 3 - 5 broadly obovate segments each with a few orate 4 - 5mrn broad 
teeth; petioles 2 - 6( - 10)cm, spreading-villous. Pedicels 3 -&m, villous with some 
hairs glandular; bracteoles elliptic or oblanceolate, 4- 6 x 1 -2mm, borne a b m  
middle Sepals purplish violet with yellowish hairs; lamina of upper sepal oba% 
12 - 13 x 7 - 8mm, spur spreading or decurved, 15 - 17 x 3mm; lateral sepals 
elliptic-ovate, 12 - 13 x 8 - l h .  Petals dark blue-black, much darker than wpak 
lamina of upper pair oblong, curved at apex, entire; lamina of lower pair m t c  
obtuse, 4 x 3mm, notched at apex, ciliate. 

Bhutan: C -Thimphu district (Pan, and Dotanang), Punakha district (Ritang) 
and Tongsa district (Chendebi). Dry banks and in Evergreen oak f m t ,  
2440 - 2600111. August - October. 

5. D. wardii Marquand & Shaw 
Similar to D. cooperi but stems not above 20cm, leaf-lobes more shdowly 

toothed at apex; bracts spathulate or 3-lobed, 10- 30 x 3 - 7mm, bract& similar, 
up to 20mm, borne close below flower, ped~cels villous, egiandular, lamina of upper 
sepal ovate, 17 - 20 x 14 - 16mm, spur 22 - 25mm, spreadmg or slightly d m ;  
lateral sepals ovateelliptic, 18 - 20 x 12 - 15mm; lamina of upper petals 2 s t m t ,  



c 13mm, shortly bilobed at apex, sparsely pubescent; lamina of lower petals oblong, 
c 8 x 2- 3mm, bifid to middle, pubescent. 

Cbumbi: near Bhutan border E of Phari. Alpine slopes, 4600111. September. 

6 ll rnusmsum Exell & Hillcoat. Med: Jukang. 
Stems branched from base, 7- lOcm, deflexed-pubescent, each bearing one 

flower. h v e s  suborbicular in outline, 2 - 3cm diameter, finely dissected; ultimate 
segments linear, 3 - 6 x 1 - 2mm, pubescent. Pedicels usually bearing 2 leaf-like 
bracteoles abow middle or close to flower. Sepals violet-purple, pale hirsute, lamina 
of upper sepal broadly ovate, 18 - 20mm long and broad, spur 14 - 15 x 3 - 4mm 
slightly docurved; lateral sepals ovate-elliptic, 20- 22 x 16 - 18mm. Lamina of 
upper petals oblong, c 10 x 2 - 3mm, subacute, minutely bilobed; lamina of lower 
petals o b t e ,  c 9 x 7 - 8rnn-1, margin k crenate, bearing a tuft of yellow hair near 
base. 

Bhutam C -Tongsa district (Rinchen Chu and Omta Tso), N -Upper Mo Chu 
district (Chhew La), Upper Mangde Chu (Saga La) and Upper Bumt hang Chu 
(Marlung, Pangothang and Tolegang) districts. Alpine screes and sandy slopes, 
4570 - 4875x11. July- September. 

7. ll d e m m  Carnbessedes 
Similar to D muscosurn but stems 5-15(-40)cm, leaves with fewer linear- 

 late segments 5 - 20 x 2 - 3mm; flowers solitary or 2 - 3 in racemes, ped~cels 
2-8cm, bearing hear bracteoles 5 - 8mm near or above middle; sepals often 
d d y  pubescent, lamina of uppermost ovate, 14- 16 x 8 -9mm, spur 18 - 22 
x 2 - hu'n, spreading; lateral sepals oblong-ovate, 15 - 17 x 5 - 6mm; lamina of 
upper petals c 7 x 3mm, rounded at aper; lamina of lower pair ovate, c 7 x 5mm, 
entire or notched at apex, pubescent at base. 

Bhut.a: C -Thimphu district (Kurnathang, Paro Chu), N - Upper Mo Chu 
distrid (Soe and Yale La); Sikkim. Alpine cliff-ledges, and on grassy and rocky 
slopes, 3 W -  4570m. August -October. 

& Ik aadebbram Ostenfeld. Med: Jakang. 
Similar to D. muscanun but ultimate segments of leaves elliptic-lanmlate, 3 - 5 

x 2- 3mm; pdce ls  4-6cm, with 3-partite bracteoles 5 - 7mm near middle; 
lamina of upper xpal broadly ovate, 20-25 x 18-20mm, spur straight or 
upcurvcd, 15 - 22 x 5mm; lateral sepals ovate-ellimc, 18 - 20 x 10 - 12mm; lamina 
of uppcr petals t straght, 10 - 15 x 3mm, curved and emarginate at apex; lamina 
of lomr petals broadly elliptic, 7 -8 x 5-6mm, shallowly bifid, sparsely 
w'==nt. 
CLPssBi: E of Phari; SiWrinr. Alpine slopes, 4570m. August. 

9. R Whm4 Mum. Fig. 2Sd. 
Stans f5- 100cm, pukscmt with d c f '  hairs especially above Leaves 

subohah in outhnc, 10- l jan  diameter, tcmatdy palmatisect; segments divided 
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to about Icm from base, laterals deeply bifid, coarsely toothed, teeth 2 - 3mm 
broad; petioles up to 30cm. Inflorescence lax, up to W f l d ,  pedicels up to 
3cm, bracteoles linear-spathulate, 5 - 7 x lmm. Sepals blue or purple, minutely 
pubescent; lamina of uppermost bmadly ovate, 12 - 15 x l h ,  spur s p d m g ,  
12- 17 x 4 - 5mm; lateral sepals obovate, 11 - 13 x 5 - 7mm. Lamina of upper 
petals oblong, upwardly curved, 10 x 3mm, narrowed and notched at apa; lamina 
of lower petals oblong, 3 - 4 x 2 - 3mm, shallowly bilobed, sparsely pubesccru. 

Bhutan: C - Punakha, Tongsa, Bumthang and Tashigang districts, N -Upper 
Kuru Chu and Upper Kulong Chu districts; Sikkim. Streamsides and shady ravina 
in Spruce, Hemlock and Fir forests, 2740-3650m. June-October. 

10. D. scabriflorum D. Don 
Similar to D. ludlowii but pubescent with spreading hairs, some glandular; 

lamina of lower petals 5 - 6 x 3 - 4mm, deeply bifd into lanceolate lobes, strongly 
ciliate and hirsute. 

Bhutan: C-Punakha district (Ritang) and Tongsa district (Yuto La and 
Chendebi), N -Upper Kuru Chu district (Khoma Chu valley). Mossy rocks by 
streams in moist conifer forests, 2130 - 3200111. June-July. 

11. D. drepanocentrum (Bruehl) Munz 
Similar to D. ludlowii, but pubescent with long, deflexed, yellowish hairs; lamina 

of upper sepal ovate, 12 - 15 x IOmm, spur downwardly curved almost into a half- 
circle, 23 - 25mm, nearly twice as long as lamina; lamina of lower petals ovate, 
6- 7 x 4mm, deeply bifid into two lanceolate lobes, ciliate and s p d y  pubescent 
at base. 

Sikkim: near Wallanchun. Alpine slopes. 

12. D. bhutanicum Munz 
Stems up to lm, pubescent with deflexed hairs. Leaves suborbicular in outline, 

6 - 17cm diameter, palmatisect, acutely 5-lobed, ultimate segments hnceohte, 5 - 20 
x 2 - 5mm. Racemes lax, 2-4-flowered; pedicels 3 - 5cm, with Linear 4-6mm 
bracteoles borne above middle. Lamina of upper sepal obovate, 12-15 x 
10- 12mm, spur 15 - 16 x 3mm, spreading; lateral sepals obovate, 13- 16 x 
7 - !hm. Petals not darker than sepals, lamina of upper pair oblong, upwardly 
curving, c 9 x 3mm, entire; lamina of lower petals obovate, 8-9 x 5-7mm, 
shallowly bifid into 2 broad lobes, white-hairy especially near base 

Bhutan: N - Upper Bumthang Chu' district (Kurmathang and Pangothang) and 
Upper Kulong Chu district (Me La). Alpine grassy slopes and in 
Juniper/Rhododendmn scrub, 3650- 3960rn. August - September. 

13. D. stapeliosmum Huth 
Similar to D. bhutanicum but sometimes taller, up to 1.5m; leaves with shorter, 

broader ultimate segments 5 - 7 x 3 - 5mm; bractmles &landate,  6- 10 x 
2 - 3mm; sepal-spur 15 - 20mm, spreading; petals blue-black, much dark  than 

313 



42 RANUNCULACEAE 

sepals; lamina of upper pair c 10 x 3mm, bidentate at apex; lamina of lower petals 
mate, 6-7 x 3mm, deeply bifid into lanceolate lobes, pubescent. 

Bhutan: C-Thimphu district (E side of Thimphu valley); Chumbiz 
Lingmuthang. Moist conifer forests and alpine grassy slopes, 2440- 305Om, 
September. 

14. Il dtissirnum Wall. Med: Jakang. 
Similar to D. bhutanicum but stems sometimes up to 1.5m; bracteoles linear- 

lanceolate, 4 - 5 x 0.5mm; lamina of upper sepal obovate, 13 - 15 x 7 - 8mm, spur 
18-20 x 3-4mm; petals rich purple, somewhat darker than sepals; lamina of 
upper pair oblong, c 12 x 3mm, lobed in upper half, bidentate at apex; lamina 
of lower petals oblong-ovate, 5 -6 x 4- Smm, deeply bifid, ciliate. 

Bhutan: C -Punakha district (Punakha, Wangdu Phodrang, Hinglai La and 
Lometsawa), Tongsa district (Tongsa) and Mongar district (Lhuntse, Unjar and 
Kuru Chu valley). Oak forest, open slopes amongst cultivation and on streamsides, 
1400- 2100111. July- September. 

The records of the W Himalayan D. denudatum Hook. f. & Thomson from 
Bhutan (117) may refer to this species. 

20. CONSOLIDA Gray 

Srrmlar to Delphinium but annual; petal solitary, lobed, produced at base into 
a nectarifmu spur which atends into the sepal spur; carpel 1, becoming a follicle 

1. C ambigua (L.) Ball & Heywood; Delphinium ambiguum L. Eng: Larkspur. 
Sterns erect, 20-30(-60)cm, pubescent, glandular in part, some hairs with 

swollen bases. Leaves bipinnatisect, ovate in outline, 2 -4 x 1.5 -4cm; segments 
linear-lanmlate, c 2mm broad; lower leaves with petioles up to 2.5cm. Flowers 
blue, pink or white, in terminal racemes; m c e l s  0.5 -4cm with two linear-elliptic 
2-5mm bracteoles above the middle. Lamina of upper sepal ovate, c 10 x 
5 -6mm spur 10- 15mm, spreading but upwardly curved, lateral sepals broadly 
elliptic, 12- 15 x 5-lOmm. Lamina of petal c 12 x 14mm, 3-lobed; median lobe 
longest, itself shortly bilobed. 

Bhutan: S -Gaylegphug district (Gaylegphug), C - Mongar district (Mongar). 
Cultivated as an ornamental in gardens, 300- 1800m. March -June. 

The medicma1 name Bonga Nakpo has been applied to the tubers of several 
specla. 

Erect or randcnt herbs, perennial or rarely annual. Leaves basal and on stems, 
suborbiculaf or broadly ovate in outline, ternately palmatisect with the lateral 
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segments again deeply divided, or rarely pinnatisect . Flowers z y g o m o w  solrtary 
or few to numerous in racemes, usually blue or purplish, sometimes white or 
yellowish. Sepals 5, petaloid, the uppermost larger and broader, concave, boat- 
shaped or helmet-shaped, rarely spurred; upper lateral sepals h a t e  or 
suborbicular; lower lateral sepals oblong or elliptic Petals 2, enclosed within and 
+ as long as uppermost sepal, having a slender grooved basal claw broadening into 
a sac-like head, often S- or T-shaped in outline, with terminal nectarifemus spur 
and at lower end a flattened, often bilobed lamina; anterior petals much reduced 
or absent. Carpels usually 3 - 5, rarely 9 - 12, becoming + enct follicks in fruit. 

1. Annual with slender simple tap root; leaves pinnatisect; carpels 9-12 
I. A. gymrwdrrrm 

+ Perennials; rootstock rhizomatous or more often with paired t u h ,  one of 
which is r e p l a d  each m, leaves palmatisea, + suborbicular in outlint; caw 
usually 3 - 5 (6- 8 in A. fletcherianum) ........................................ ..2 

2. Scandent herbs ........................................................ .Specits 2 dr 3 
+ Erect or decumbent herbs, never scandent ..................................... 3 
3. Plants small, 5 - 35cm tall; leaves 1.5 - 5cm across; flowers solitary or up to 

4 in a raceme .......................................................................... 4 
+ Plants tall, commonly 0.5-1.5m; leaves 5-15cm across; flowen few or 

numerous .............................................................................. .6 
4. Petal head funnel-like with a finger-shaped spur and a rounded, entire lamina 

4. A. n+trberiPa~le 
+ Petal head S- or T-shaped with a + bulbous spur .............................. 5 
5. Petal head 3 - 6mm, glabrous ..................................... ..Species 5 & 6 
+ Petal head c 13mm, hairy ............................................ 7. A. sbcniffiS 
6. Uppermost sepal with a dorsal spur (short and bulbous in A. nuuolundum); 

rootstock rhizomatous ................................................ Species 8 & 9 
................................... + Uppermost sepal not spurred; roots tuberous 7 

7. Flowers whitish, tinged yellow or blue .......................... Spcrics 10 & 11 
+ Flowers blue or purple (sometimes whitish in A. spicatum but then stems dus t ,  

......................................... c 1.5m, and leaves larger, c l5cm across) 8 
8. Leaves very deeply divided, base of sinus between principal segments to top 

of petiole 2 - 3mn-1 .................................................................... 9 
+ Leaves less deeply divided, base of sinus between principal segments to top of 

petiole 5 - 10mm .................................................................... .11 
9. Flowers numerous in dense racemes; uppermost sepal boat-shaped, c 0.5cm 

broad .......................................................... A. p 4 ~ m t b m  
+ flowers few at branch ends or in diffuse racemes; uppermost sepal helmet- 

shaped, 0.8 - 1.5cm broad ......................................................... .lo 
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1o.petals hairy ......................................................... .Species 13 & 14 
+ Ws glabrous ..................................................... .Species 15 & 16 

............................ 11. Petals hairy (sometimes glabrous in A. spicatum) . I2 
+ Petals glabrous ...................... .. ............................................. -13 

..................... 12.Racemes laxly flowered; pedicels 6- 10cm Species 17 & 18 
+ Racemes densely flowered; pedicels up to 3cm ................ Species 19 & 20 
13.Racemes laxly flowered ............................................. 2 A. bisma 
+ Racemes densely flowered ........................................... .22. A. hicksii 

1. A. gymnandrum Maximowicz 
Stems 15 - 50cm, villous with long white downwardly spreading hairs. Leaves 

bmdly ovate in outline, 3 -6cm long and broad, dissected into linear oblong lobes 
2- 3mm broad, pubescent above, white villous beneath. Racemes densely flowered. 
Sepals blue; the uppermost narrowly boat-shaped, 15 - 20 x 4- 5mm; lateral sepals 
c 15 x 5 - 7mm. Petals glabrous, head c lOmm, the upper half an oblong spur, 
the lower half expanded into a reniform lamina 6 - 7mm broad. Follicles cylindrical, 
c 10 x 3mm. 

Chumbi : Phari. Alpine grassy slopes, and open plains, 4265 -4880m. 
September. 

2. A. bulbilliferum Handel-Mazzetti 
Sterns scrambling, 1.5 - 2.5m. Leaves 6- 12cm diameter, segments * rhombic, 

deeplycut or lobed, glabrous; petioles bearing 1-4 bulbils in the axil. Racemes 
lax, ped~cels c 4cm. Uppermost sepal deeply helmet-shaped, 2.5 x 1.5cm, shortly 
(c 5mm) beaked; upper lateral sepals broadly obovate, c 1.7cm long and broad; 
lower sepals ovate, c 15 x 8mm. Petal head 10- llmm, spur strongly recurved. 
Carpels glabrous. 

Bhutrm: C - Bumthang district (Dhur Chu Valley), N -Upper Bumthang Chu 
district (Weitang and Pangothang). Clearings in moist conifer forests, and in 
Juniper/Rhododendron scrub, 3350 - 39601x1. July - September. 

3. A. el& Stapf; A. uncinatum sensu F.B.I. non L. 
Smdar to A. bulbillifemm but leaf axils without bulbils; uppermost sepal more 

narrowly helmet-shaped, c 2 x lcm, with beak c 8mm; upper lateral sepals c 1.5 
x 1.- lower pair 10-13 x 4-5mm. 

Ckumbi : ElhutadTibet border; Sikkim: Lachen and Lachung. Climbing on 
shrubs in moist forests, 2440111. September. 

4 A. fktchdanum Thylor 
Stems 7 - 12cm. Leaves 2 - 4cm diameter, ultimate lobes 3 - 4mm broad, acute, 

glabrous; petioles 3 -8cm. Flowers solitary, pedicel bearing a ternately divided 
h e o l e  0.7 - 1.5cm, abow the middle Uppermost sepal boat-shaped, 2.5 - 3 x 



1 - 1.2cm; lateral sepals ovate or obovate, 2- 2.5cm long and broad. Rtal head 
4- 5mm. Carpels 6- 8, sparsely pubescent. 

Bhutan: N-Upper Mangde Chu district (Saga La and Khem La), Upper 
Bumthang Chu (Waitang and Pangothang), Upper Kuru Chu (Narirn Thang) and 
Upper Kulong Chu (Me La). Alpine rocks and cliff ledges, grassy slopes and xma. 
41 10 - 4720m. July- September. 

5. A. naviculare (Bruehl) Stapf 
Stems 5 - 25cm. Leaves mostly basal, 1 - 3.5cm diameter, lobes with obtuse or 

subacute teeth, finely pubescent; petioles 2 - 8cm. Flowrs 1-4. Uppermost sepal 
boat-shaped, 2- 2.5 x 0.8cm; upper lateral sepals obovate, 1.5 x Icm; l~ Kpals 
ovate, c 8 x 3mm. Petal head 3 - 4mm. Follicles 10 - 12mm, hairy, surrounded 
by persistent sepals. 

Bhutan: C -Thimphu district (Kurna Thang), N -Upper Mangde Chu, Upper 
Burnthang Chu, Upper Kuru Chu and Upper Kulong Chu districts; Skkim. Alpine 
meadows, Juniper scrub and on cliff ledges, 3960-4570111. July- October. 

6. A. hookeri Stapf; A. pulchellum Handel-Mazzetti 
Similar to A. naviculam but leaves more acutely toothed; sepals decidwuq petals 

usually glabrous, head 4 - 6mm, dorsally pouched. 
Bhutan: N -Upper Mangde Chu district (Phage La); Sikkim: Jongri. Alpine 

meadows, open rocky slopes and amongst Juniper scrub, 4265 - 4 5 7 h  August. 

7. A. sherriffii Lauener 
Stems c 35cm, leafy. Leaves 4-5cm diameter, minutely pubescent; pet~oles 

6 - 12cm. Flowers solitary. Uppermost sepal + helmet-shaped, c 3 x 1 Scm; uppcr 
lateral sepals obovate, c 2.5 x 2cm; lower sepals elliptic, c 2 x 0.7cm. Petals hiury, 
especially on the claw; head S-shaped, c 13mm. Carpels sparsely pubescent. 

Bhutan: N -Upper Kulong Chu district (Pang La). Rocky alpine hillsides, 
4420rn. August. 

8. A. novoluridum Munz; A. luridum Hook. f. & Thomson non Salisbury. Fig. 
25a,b. 

Rootstock rhizomatous, surrounded at apex by withered remains of petioles 
Stems 0.4- I(- 2)m. Leaves (5 -)7 - 15cm diameter, dividcd into narrow pubescent 
segments c 0.5 - 1.5crn broad. Flowers reddish-purple in dense yellowish-pubescent 
racemes; pedicels mostly up to 5mm. Uppermost sepal ovate, 1.3-1.7cm; spur 
rounded, 4 - 5mm; upper lateral sepals obovate, c 10 x 7rnm; lower sepals eIliptic, 
c 10 x 4mm. Petals T-shaped, head c 5mm, set at right angles on short (3 - 4mm) 
claw; spur bulbous. Follicles 3, 10-12rnrn, pubescent at first. 

Bhutan: C -Thimphu and Tongsa districts, N -Upper Mo Chu, Upper Mangde 
Chu, Upper Bumthang Chu and Upper Kulong Chu districts; Sikkim. Margins 
of Fir forest, in Juniper/Rhododendron scrub and on alpine slopes and cliffs, 
3800 - 4570m. August - September. 
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9. A, scaposum Franchet; A. jucundum Diels 
Similar to A. novoluridum but leaves with segments 2 - 3cm broad; racemes 2 

distantly flowered, pedicels 2-2.5cm, densely pubescent; sepals purple or white, 
uppermost c 1.3cm tall, spur 8 - 10( - 15)mm; upper lateral sepals obovate, c 10 x 
8mm; lower sepals elliptic, 8 x 2-  3mm; petals T-shaped, head 5 - 6mm, spur 
d o w n ~ d y  curved, claw 10 - 14mm. 

Bhutan: C -&higang district (Tashiyangtse and Tobrang), N -Upper Kulong 
Chu district (Lao). Fir and Rhododendron forest, 2740- 3050m. August. 

10. A. orochryseum Stapf. Med: Bongkar. 
Stems slender, 40- 50(- 100)cm, finely pubescent. Leaves 3 - 9cm diameter, 

divided into segments 2- 3cm broad, margins of upper ones usually with oblong 
finger-like teeth; petioles up to 25cm. Flowers 2- 10 in rather lax racemes, white 
tinged with yellow and blue; pedicels up to 5cm, yellowish pubescent. Uppermost 
sepal helmet-shaped, 2 - 2.8 x 1 - 1.4cm; upper lateral sepals broadly obovate, c 
1.5cm long and broad; lower sepals elliptic, c 10 x 7rnm. Petals hairy, head c 8mm; 
spur bulbous, upwardly curved. 

Bhutan: C-Tongsa district (Thampe La), N -Upper Mo Chu district 
(Zaradingthang) and Upper Bumthang Chu district (Tolegang). Margins of Fir 
forests, in Juniper/Rhododendron scrub and on alpine screes, 3950-4720m. 
August - September. 

11. A. betmphylloides (Bruehl) Stapf; A. leucanthum (Bruehl) Stapf 
Similar to A. orochryseum but leaves more roundly toothed; flowers white or 

tinged blue. 
ihtan:  N -Upper Mo Chu district (Shodug and Yale La); Sikkim. Alpine 

slopes, 4000 - 4500rn. August - September. 
The E Himalayan plants belong to var. leucanthum (Bruehl) Lauener. 

12. A. pampolyanthum Lauener 
Sterns c 75cm. Leaves up to 12cm diameter, divided into narrow segments 

2 - 5mrn broad, pubescent. Pedicels 1 - 2cm, densely pubescent. Uppermost sepal 
boat-shaped, c 2 x 0.5cm; upper lateral sepals obovate, c 1.5 x lcm; lower sepals 
oblanctolate, c 13 x 4mm. Petal head T-shaped, c 6mm, spur bulbous. 

SE Tibet: between Me La and Cho La. Amongst Juniper scrub and on stony 
alpine hdlsidcs, 3 6 5 h .  August. 

13. A. gPmnaid Stapf; A. napellus sensu EBI. non L., A. napellus L. var. rigidum 
Hook. f. & Thomson, A. dissecturn D. Don non Reichenbach, A. wallichianum 
Lauener 
Lax herb, stems c 60cm. haws c 7cm diameter, deeply dissected into narrow 

lobes c 3 - 5mm broad. Flowers 2- 3 at branch ends, sometimes forming diffuse 
widely branched racemes. Uppermost sepal 2 - 2.2 x 0.8cm; upper lateral sepals 



broadly obovate, 1.5cm long and broad; lower sepals elliptic, c 1.5 x 0.7crn. Rtal 
head c 7mm, spur recuwed. 

Sikkim: Kapup. Sandy lake shore, 3800m. September. 

14. A. laciniatum (Bruehl) Stapf 
Similar to A. gammiei but taller and more erect, stems 0.6- 1.5m; leaves k s s  

deeply dissected, up to 15cm diameter, flowers widely spaced in ramnes; uppermost 
sepal 2.2- 2.5 x 1.3 - 1.5cm; upper lateral sepals obovate, c 1.7 x 1.5crn; lowtr 
sepals c 1.5 x 0.5cm; petal head c 1 2 m ,  spur shortly recurved; follicles 3, linear- 
oblong, 18 -25 x 5 - 6mm, pubescent. 

Bhutan: C -Thirnphu district (Chelai La) and Tongsa district (knchen Chu), 
N -Upper Mo Chu district (between Chamsa and Kohina) and Upper Kulong Chu 
district (Pang La); Sikkim. Grassy alpine slopes and amongst shrubs, 3500-457h. 
July-August. 

Roots used medicinally and for making poison for arrows. 

15. A. nakaoi Tarnura; A. pambrachypodum Lauener 
Stems erect, up to lm. Leaves 3 - 10crn diameter, lobes oblong, acute Flowers 

few or numerous, subpaniculate, branches beanng 2 - 3 flowers. Uppermost sepal 
c 2 x lcm; upper lateral sepals suborbicular, c 1.5cm diameter, lower sepals ovate, 
c 13 x 6mm. Petals 2 T-shaped, head 7- 8 m ,  spur rather bulbous, d. 

Bhutan: C - Bumthang district (Dhur Chu), N -Upper Mangde Chu (Phage 
La), Upper Bumthang Chu (Pangotang and Mon La Karchung La) and Uppa 
Kulong Chu district (Pang La and Me La); Sikkim. Amongst Rhododendron scrub 
and on rocky alpine slopes and screes, 3800 - 4400m. August -October. 

16. A. ferox Seringe 
Similar to A. nakuoi but leaves up to 12cm diameter, segments acuminate; 

flowers numerous in racemes; uppermost sepal 2 - 2.5 x 0.8 - lcm; upper lateral 
sepals broadly obovate, c 1.5 x 1.3cm; lower sepals ovate, c 10 x 3mm; petal head 

S-shaped, c 6mm, spur recurved. 
Bhutan: C -Tongsa district (Pele La); Sikkim. Moist Spruce forest, amongst 

shrubs, 2600- 3800m. September - October. 
Tubers are used to poison arrows and are extensively used medicinally (13). 

17. A. patulum Tmura. Med: Tsendug. 
Stems tall with wide branches 15 - 25cm. Leaves 10- 13cm diameter, lobes 

subglabrous. Flowers in terminal and lateral racemes, ped~ceis 6-9cm, 2 
horizontal. Uppermost sepal helmet-shaped, c 18 x 10- 13mm, scarcely beaked; 
upper lateral sepals suborbicular, 14 - 16mm diameter; lower sepals oblong-elliptic, 
10 - 13 x 3mm. Petal head 2 S-shaped, 10- 12mm, spur somewhat recurvcd 

Bhutan: C -Thirnphu district (between Barshong and Zambuthang), N -Uppa 
Mo Chu district (Shukuna Mountain). Alpine slopes, 2740- UlO(kn. 
July- September. 
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18. A. funiculm Stapf 
Shniiar to A. parulum but more slender, stems 40- 5Ocm; leaves c 6crn diameter, 

with few acute segments and teeth; racemes lax, 4- &flowered, pedicels 6 - 1Ocm; 
uppermost sepal helmet-shaped, c 2 x Icm, shortly rostrate; upper lateral sepals 
suborbicular, 13 - 14mm; lower sepals elliptic, c lcm. 

Bhutan: C -Thimphu district (Paro). Moist conifer forest, 3275m. August? 

19. A. deinorrhhm Stapf 
Stems 1.5 -2m. Leaves c l5cm diameter, lobes and teeth acute, finely pubescent. 

Uppermost sepal boat-shaped, c 2 x 0.6cm, shortly beaked; upper lateral sepals 
obovate, c 1.5 x lcm; lower sepals elliptic, 10 x 5mm. Petals densely pubescent, 
head S-shaped, c 8mm, spur recurved. 

Bhutan: C -khlgang district @ib La). Alpine grassy slopes, 3350rn. September. 
Poison is prepared from the root of this species (Stapf). 

20. A. spicatum (Bruehl) Stapf; A. ferox sensu F.B.I. p.p. non Seringe. Fig.25~. 
S u n h  to A. deinomhizum but sepals often white, tinged with purple; uppermost 

sepal helmet-shaped, c 2.5 x 1.3cm, shortly (2- 3rnrn) beaked; upper lateral sepals 
orbicular, c 1.5cm; lower sepals elliptic, c 13 x 3mm; petals hairy or sometimes 
glabrous, head S-shaped, 10-llmm, spur recurved; follicles 5, oblong, c 10 x 
4mm, hairy. 

Bbutan: C -Thirnphu and Tongsa districts, N -Upper Mo Chu, Upper Pho 
Chu, Upper Mangde Chu, Upper Burnthang Chu and Upper Kulong Chu districts; 
S W h .  In Fir forest and Juniper/Rhododendron scrub, and on open alpine slopes 
and in ravines, 3500-4420m. July-September. 

The root contains valuable alkaloids (Stapf in Ann. RBG Calc. 10(2), 1905; 
Caius). 

21. A. bisma (Hamilton) Rapaics; A. palmarum D. Don 
Stems 60-150cm. Leaves up to l5cm diameter, +_ glabrous. Pedicels 4- 1Ocm. 

Uppermost sepal helmet-shaped, c 2.5 x 1.2cm; upper lateral sepals obovate, c 
2 x 1.5cm; lower sepals elliptic, c 15 x 7mm. Petal head S-shaped, c 5 - 6mm, 
spur bulbous, lamina very short (c lmm). Follicles oblong, 2.5 - 3 x 0.5 - 0.6cm. 
glabrous. 

Bhutan: C -Thimphu district (Chelai La) and Punakha district (Tang Chu), 
N -Upper Mo Chu district (Kohina); Sikkim. Moist Fir and Rhododendron 
forests, and on alpine slopes, 2750- 3700111. August. 

Extracts from the tubers of this non-poisonous species are used medicinally 
(Stapf, Caius). 

22. A. Mdssii Lauener 
Svms 45 - 75cm. Laves 5 - IOcm diameter, glabrous, teeth and lobes acute. 

R d i a l s  1.5 -4cm. Uppermost sepal helmet-shaped, c 2 x lcm, minutely beaked; 



upper lateral sepals obovate, c 1.5 x Icm; lower sepals elliptic, c 10 x Smm. Petal 
head 2 Tshaped, 6- 8mm, spur mmd. 

Bhutan: N - Upper Mangde Chu district (Fassu Sefu) and Upper Bumthang 
Chu district (Pangotang, Tolegang and Marlung). Alpine cliff kdgq rocky s l o p  
and screes, 4260 - 4730m. July - September. 

Records of the W Himalayan A. balfoun Stapf (A. atmx (Bruehl) Mukcrjac) 
from Bhutan (117) possibly refer to this species. 

22. PAEONIA L. 

Erect or spreading shrubs. Leaves alternate, bipinnatt, often ternately sa Fkmm 
actinomorphic, solitary or fw ,  terminal. Sepals 5, herbamus. Petals 5 or more 
Stamens numerous. Carpels 5, borne at first within a cuplike disc; styles short, 
thick. Fruit a cluster of leathery follicles. 

1. P. suffruticosa Andrws; R rnoutan Andrews subsp. atuva BruehI 
Stems up to 2m. Leaves 20 - 45cm, leaflets m t e  or flobed, 4.5 - 9 x 2 - Scm, 

acuminate, base rounded or cuneate, glabrous above, pubexent on veins beneath 
and with a ring of hairs at junction of rachis and petiole Flowers c 16cm a c m .  
Petals 7 - 8 x 6 - 8cm, white to rose-pink, each with a dark purplish blotch at base 
Stamens 2-3cm, filaments purplish, anthers yellow. Carpels green, densely 
pubescent; stigmas white 

Bhutan: C -Thimphu district (between Chang Na and Paro); Cbumbi: Tuk- 
Chung. 2900- 3300m. May-June. 

Probably cultivated or naturalised in Bhutan. 

Family 43. CJRCAEA!5TERACEAE 

by A.J.C. Grierson & D.G. Long 

Weak glabrous annuals with persistent cotyledons. Leaves in a rosette at apex 
of short stem (elongated hypocotyl), exstipulate, venation dichotomous, open. 
Flowers in fascicles amongst leaves, bisexual. Sepals 2-3, fire. W s  absent. 
Stamens 1 - 3. Carpels 1 - 3, superior, free, Linear-oblong; ovule 1. Fruit a cluster 
of achenes. 

1. CIRCAEASTER Maxirnowicz 

Description as for Circaeasteraceae 

1. C agrestis Maxirnowicz Fig. 26e- g. 
Hypocotyl 5 - 8cm. Cotyledons elliptic-oblong, 5 - 10 x 1.5 - 2mm, entire 

Leaves rhombic-obovate, (0.7 - )I  - 2 x (0.2 - p.4 - Icm, obtuse or sutmcutc, bast 
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cuneate, subpetiolate, margins with a few short teeth at apex, otherwise entire. 
Peduncles c lmrn at flowering, up to lOmm in fruit. Sepals oblong, c 0.5mm; 
stamens and carpels c 0.5rnm at flowering time. Stigma linear, minute. Achenes 
ellipsoid, c 3mm, covered with fine hooked hairs. 

Bbubn: C -Thimphu district (Pajoding) and Tongsa district (Padima Tso near 
Thampe La); Sikkim. Mossy turf in Juniper/Rhododendron scrub, 3 950 - 4250111. 
July-August. 

Family 44. BERBERIDACEAE 

by A.J.C. Grierson 

Shrubs, often spiny. Leaves alternate, simple or 1-pinnate, herbaceous or 
coriaceous, exstipulate Flowers solitary or several to many in fascicles or racemes, 
bisexual, actinomorphic Sepals and petals similar, usually 6 of each in whorls of 
3, free, ydow or greenish, sometimes tinged with red, petals with 2 oblong glands 
near base Stamens 6, slightly adnate to base of petals, anthers opening by valves. 
OMIY cornsting of a single carpel, superior, ovules few, basal, style short or absent, 
stigma rounded. Fruit a berry. 

.................................... 1. Leaves simple; sterns usually spiny .l. Berberis 
...................................... + Leaves pinnate; stems unarmed . 2  Mahonia 

Stems usually bearing 3 - Sfid spines (modified leaves), rarely without spines. 
Learn simple, borne in clusters on stunted short-shoots in axils of spines. Sepals 
6-12 in 2-4 whorls. Petals 6. 
The followmg local names refer to Berberis species in general: Dz hrtsa, Ketsa; 

Med: Ker Shun; Tongsa dialect: Tibsi; Eng: Barberry. 
Because of the great variabiiity within this genus numerous varieties have been 

created; for the sake of simplicity these haw largely been ignored in this account. 
From the known distributions of the species involved, East Himalayan records 

of the following have been discounted: B chitria Lindley, B collettii Schneider, 
B edgeworrhiana khneider, R everestiana Ahrendt, B ludlowii Ahrendt, B 
orthobotrys Aitchison, B replcuta W. W. Smith, B sublevk W. W. Smith, R 
w9IIichna DC. and B uplano Ahrtndt. B gmndibracteata Ahrendt is only 
known in cuhivation from sccd 'kliewd to have come from Bhutan'; this has also 
been acluded. 



I .  BERBERIS 

1. Flowers solitary, mostly 1 - 1.5m across, but only 0.5 - 0.7cm acxoas in R lumc4 
(flowers sometimes clustered in El angulosa but then flowers I - l .Scm across) 

2 
+ Flowers several or numerous in various types of inflorrxena if clustered then 

........................................................ flowers less than lcm across . 3  
........................................ 2. Flowers large, 1 - 1.5cm across .Specks 1 - 3 

.................................. + Flowers small, 0.5 - 0.75cm across.. .4. R &aria 
...................................... 3. Evergreen shrubs; flowers only in clusters.. - 4  

+ Evergreen or deciduous shrubs; flowers at least in part in racemes, often 
subumbellate, peduncles sometimes very short, sometimes a few fasciculate 

.......................................................... inflorescences also present .5 
..................... 4. Stems unarmed or with weak spines c Smrn ..5. E itrslgnis 

+ Stems spiny, with at least some spines 1 - 2.5cm .................. .Spbdcs 6 - 8 
5. Leaves thickly coriaceous, evergreen, prominently reticulate above; petals longer 

.................................................... than inner sepals 9 R Isintica 
+ Leaves thin or slightly coriaceous, deciduous, not prominently reticulate abow; 

................................................... petals shorter than inner sepals -6 
..................... 6. Racemes elongate, 3 - 5cm, 5 - 15- flowered .Specks 10 - 12 

....................... + Racemes short, 1.5 - 2cm, 2 - 3-flowered .Species 13 & 14 

1. B. angulosa Hook. f. & Thomson; 61 parisepala Ahrendt. Nep: Chutm (34). 
Shrub 1 - 1.5m, deciduous; stems brownish, strongly grooved, minutely 

pubescent; spines 3-fid, interndes usually 1.5 - 2cm. Leaves herbaceous, elliptic- 
obovate, 1 - 2 x 0.6- lcm, acute, base attenuate, entire or sometimes spinose- 
toothed. Flowers solitary or in fascicles of 2 - 3, ped~cels c Icm. Outer sepals ovate, 
c 10 x 5mm, inner broader, up to 7mm. Petals o b t c  c 7 x 5mm. Fruit ellipsoid, 
c 10 x 7mm; style short or absent. 

Bhutan: N -Upper Mo Chu district (Naha), Upper Pho Chu district (Chesha 
La), Upper Mangde Chu district (Wortang) and Upper Kulong Chu district (Me 
La); Sikkim: above Chowbhanjan. Mountain screes and open rocky hillsides, 
3650- 4100m. May-June. 

Plants with flowers in clusters have been distinguished as var. f&cufata 
Ahrendt. 

2. B. rnacrosepala Hook. f. & Thomson 
Similar to B angulma but stems less grooved; leaves 2.5 - 3.5 x 1 - 1.5cm, usually 

spinose-toothed; pedicels 2 - 3cm; bemes ellipsoid, c 1.5 x lcm, red. 
Bhutan: C -Tongsa, Mongar and Sakden districts, N -Upper Pho Chu, Upper 

Mangde Chu and Upper Kulong Chu districts; Sikkim. Rocky alpine hillsides and 
screes, 3800- 4400m. June -July. 



U. BERBERIDACEAE 

3. B coecinso Hook. f. & Thomson 
S h i h  to B mgulaaa but leaves subcoriaceous, suborbicular or obovate, 1.25 - 2 

x 0.7-1.25~1, strongly spinose-dentate, greyish glaucous beneath; pedicels 
1-3cm; berries ellipsoid, c 1.5 x lcm, red. 
SiWdac Lachen Valley and Tonglo. Rocky mountainsides, 3350-3950m. 

June -July. 

4. R tsarica Ahrendt 
Shrub 30- I&, deciduous; stems angular, densely spiny, spines mostly 5-fid, 

internodes c 7m.m. haves oblanceolate, 7- 15 x 2.5 -4.5rnm, entire or with a few 
spinose teeth. Flowers solitary; pedicels 3 - I h m .  Sepals elliptic, 4 - 5 x 3mm. 
W s  obovate, c 4 x 2.5mm. Berries broadly ellipsoid, 8 - 10 x 5 - 7mm, red. 

BhuW N -Upper Mo Chu (Lingshi), Upper Bumthang Chu (Tolegang) and 
Upper Kulong Chu (Me La) districts; Sikkim. Open hillsides, 3950-4250m. 
May - June 

5. IS. k6g1L~ Hook. f. & Thomson; EL incmata Ahrendt. Nep: Chutro (34). 
Evergreen shrub, 1.5 - 2x11; stems yellow or purplish, unarmed or with a few weak 

spines 5 - 7rnrn. Leaves elliptic-lanceolate, 9 - 15 x 2 - 6cm, acuminate, base 
m u a t e ,  subpetiolate, margins spinose-dentate, veins prominent beneath. Flowers 
5 -numerous in axillary fascicles; pedicels 1 - 1 A m .  Sepals gradually increasing 
in site, outer broadly ovate, c 2 x 2mm, innermost elliptic, c 7 x 4mm. Petals 
obovate, c 6 x 3.5mm. Berries ellipsoid, c 8 x Srnrn, black. 

Mutrtlt: C - T o m  Mongar and %higang districts, N -Upper Mo Chu district 
(Gasa); Sikkim. Margins of broad-leaved forests, 2550- 3000m. May. 

6.8 grifWlbrna Schneider; EL subptemiada Ahrendt p.p., R bhutanensis Ahrendt 
Evergreen shrub 1-3m, stems grooved, yellowish. Leaves elliptic, 2 -4 x 

0.5 -Ian, acute, base attenuate, margins inrolled, spinose-toothed, veins * 
pmininent b t h .  Flowen in fascicles of 3 - 7, m c e l s  1 - 2.5cm. Sepals gradually 
hmdng in s k  outermost ovate, c 2 x 1.5mm, innermost obovateelliptic, 6.5 - 9 
x 4-6mm. Petals obovate, 5 - 6 x 3 -4mm. Ovary cylindrical, ovules 2 - 4. 
Renies (submature) obovoid, 8 - 10 x 3 -4mm, reddish. 
Bhutan: C-Ha, Tongsa, Bumthang and Tashigang districts, N -Upper 

Bumthang Chu district. Margins of forests, 2440 - 3200m. April - May. 

Fu;. 26. &rbaidras C-nmaq and -. a & b, 
kWms u n d x  4 of shoot sbamng rpincs, teavcs and inflorcsance; b, stamen, anther opening 
by vrha, c & d, Mdmtia nqpPubtnr c, portion of shoot shuwmg kavs and terminal cluster of racams; 
d. W. -. e- g, C i r c m  agrslir 2 plant with cotyledons and flowers; f, flower; 
bmMrrcsdvn-.h&i-hamndnun:h,flauiawithturoddlacedimmatun 
hwr, i, hstf of malure W. -. j-m, HolboeIlia luti/oliu: j, portion of shoot with 

k, knf, 1 rmlc flaws, m, fun& flower, sepals removed to show staminodes at base of 
arptaSak:c.'/);~ x 'h;a,h, k x %; j x 1;c x 1%; 1 x 2;d, m x 2 % ;  b x 5 % ; ~  x 9; 
f x 25.DnrmbyM.BUg 
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7. R praecipua Schneider; B subpreroclada Ahrendt p.p. Dz: Kepe Tsang. 
Similar to B gMfithiana but flowers smaller, in larger fascicles of 5 - 15; inner 

sepals 5 - 5.5 x 2 - 3.5rnm; petals 4.5 - 5 x 3mm; ovules 1 - 2. 
Bhuen: C -Ha district (Ha Dzong) and Thirnphu district (common), N -Upper 

Mo Chu district (Gasa). Dry open hillsides and margins of coniferous forests, 
2350 - 3650111. April -June 

Possibly only subspecifically distinct from B grifflthiana. 

8. B hookeri Lernaire; R wallichiana auct. non DC. 
Similar to R griffithiana but leaves larger, elliptic, 3 - 6 (- 8) x 1 - 2 ( - 3)cm, 

margins more strongly spinosedentate; flowers 3 - 8 in fascicles; pedicels 1.5 - 2 
(- 3)cm; outer sepals ovate, c 3 x 1.5mrn, innermost elliptic, c 8 x 4.5mm; petals 
obuvate, 5 -6 x 3.5 -4.5mm; ovules 3 - 8. 

Bhutan: C -Thimphu, Tongsa, Bumthang and Tashigang districts, N -Upper 
Mo Chu district (Laya); Sikkim. Margins of Hemlock/ Rhododendron forests, 
3050- 3500111. April -June. 

9. asiatica DC. Dz: Kepai Tsang. Fig. 26a,b. 
Evergreen shrub 1 - 3m, stems yellowish, spines 5 - l h m .  Leaves coriaceous, 

obovate, 3 - 6 x 1.2 - 3cm, acute or obtuse, mucronate at apex, base attenuate, 
margins entire or with a few spinose teeth, prominently reticulate especially above. 
Racemes short at flowering (c lcm), elongating in fruit to 4cm, pedicels 1 - 1.5cm. 
Sepals increasing in size gradually, outermost broadly ovate, c 2rnm long and broad, 
inner obovate, c 7.5 x 4mm. Petals obovate, c 8 x 6mm. Ovary ellipsoid, c 5 x 
1.5mm, ovules 2-4. Berries ellipsoid, c 10 x 7mm, red becoming black, style c 
lmm. 

BLIuf4R: S -Chukka district, C -Ha, Thimphu, Punakha and Tongsa districts. 
Dry valleys and hillsides, 1400 - 2300111. April - May. 

10. E. a W t a  DC.; B sikkimensis (Schneider) Ahrendt, B. cemtophylla G. Don, 
K micmntha Ahrendt?. Nep: Chutro (34). 

Shrub 1 - 3m, deciduous, stems brownish, + grooved, spines 1 - 2cm. Leaves 
o w e ,  2 - 3 x 0.7 - 1.5crn, obtuse or acute, base attenuate, margins entire or with 
a few spinose teeth near apex, veins 2 prominent. Racemes 5 -6cm, usually not 
all subumbellate, pedicels 5 - lOmm Sepals increasing gradually in size, outermost 
ovate, c 1.5 x lmm, inner obovate, c 7 x 3 -4mm. Petals obovate, 6 - 7 x 
3 - 4mm, with 3 distinct unbranched veins or the middle one forked near apex. 
k m e s  immature, narrowly ellipsoid, c 7 x 1.5mm, including style c lmm. 

Bbutas C -Tonga district (Chendebi), N -Upper Kuru Chu district (Chenbi 
m g ) .  Open hillsides and river banks, 1670-250th. May. 

11. R virrorees Hook. f.; B vulgaris L. var. brachyhtrys (Edgeworth) Hook. f. 
g Thanson, R ignomtu Schneider, R himaIw'cu Ahmdt, B pamvimns Ahrendt 



Similar to !I aristata but often purplish, .e m e ;  laws generally entirr; raccma 
slender, 3 - Scm, usually subumbellate abow; outn sepals ovate, 3 - 5 x IS - bnm, 
inner obovate, 5 - 6 x 3.5 -4mm; petals c 4 x 2.5mm, often notched at apa, 
lateral and middle veins branched; berries ellipsoid, c 10 x Smm, black. 

Bhutan: C - Ha, Thimphu and Bumthang districts, N - Upper Mo Chu, Uppcr 
Bumthang Chu, Upper Kuru Chu and Upper Kulong Chu districts; W a  Open 
hillsides and forest clearings, 2140- 3800m. April - June 

12. R thornsoniana Schneider; !I umbellata auct. non G. Don. Nep: C h u m  (34). 
Similar to !I aristata but stems yellowish and strongly grooved; learn 3 -6 x 

1.25 - 1.75cm, usually entire, sometimes spinose-toothed; racemes c 4cm, 
subumbellate above; outer sepals narrowly elliptic, c 5 x 2mm, carinatc, inner 
obovate, 5 - 6 x 3 - 4mm; petals obovate, 4 - 5 x 3 - 4mm; berries dlipsoid 8 - 10 
x 5-6mm. 

Bhutan: N -Upper Mo Chu district (Lingshi); Sikkim. 3350- 3%0m. July. 

13. B. cooperi Ahrendt; R lasioclerna Ahrendt, B hobsonii Ahrendt 
Shrub 1 - 2m, deciduous, stems strongly grooved, yellowish, spines 1 - 1.5cm. 

Leaves obovate, 1.5 - 3.5 x 0.7 - 1 .5cm, acute or obtuse, mucronate, base attenuate 
margins usually spinose-dentate. Inflorescence at least in part shortly racemosc, 
peduncles 0.7 - 1 Scm, 2 - 3-flowered, otherwise fasciculate, pedicels 1 - 2cm, finely 
pubescent. Sepals oblanceolate or obovate up to 6- 7 x 3 - 4mm, sometimes with 
1 or 2 of the outermost half as large. Petals obovate, 5 - 5.5 x 3.5 -4mm. Ovules 
3 - 4. Berries red, broadly ellipsoid or subglobose, c 8 x 7 - 8mm, with short dyles. 

Bhutan: C - Ha, Thirnphu and Tongsa districts, N -Upper Mo Chu, Upper Pho 
Chu and Upper Bumthang Chu districts; Chumbi. Open hillsides, 3300- 3900m. 
May - June. 

14. B. beesiana Ahrendt 
Similar to R coopen' but stems terete; leaves obovate, 1.5 - 2 x 0.5 - 0.7m, 

usually entire; sepals 5 - 5.5 x 3 - 3.5mm; petals obwate, 3.5 -4 x 2.5 - 3mm; 
berries globose, c 6mm. 

Bhutan: N -Upper Kulong Chu district (Me La). Open valleys, 3800m. June 

2. MAHONlA Nuttall 

Unarmed shrubs. Leaves unevenly 1-pinnate, rachis articulated at each leaflet 
node. Flowers in narrow fascicled racemes. Sepals usually in 3 series of 3, yellow. 
Petals 6 in 2 series of 3. 

1. M. napaulensis DC.; M. acanthijolia G. Don, M. gflflthii Takeda, h4. 
sikkimensis Takeda, M. hicksii Ahrendt, Berkris napoulensk (DC) Sprengel. 
Nep:Chutrq Kesari (34). Fig. 26 c,d. 
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Shrub 1 -3m, stems leafy near apex. k v e s  coriaceous, 30- 45cm, leaflets 
opposite, 6- 13 pairs, ovate to suborbicular, 3 - 8 x 2- 4cm, acute, base rounded 
or truncate, coarsely spinose-dentate with 3 - 7 teeth on each side, glabrous. 
Racemes 10-25 crn in fascicles of 6 - 10, pedicels (2 -) 5 - l h m ,  bracts oblong- 
ovate, 3 - 6 x 1.5 - 3mrn. Sepals ovate to obovate, 2 - 8 x 2 - 4mm. Petals obovate, 
4.5 -6 x 2.5 - 4mm. Berries ellipsoid, 8 - 12 x 5 - 7mm, blue-black, glaucous, 
style 0.5 - 2mrn. 

Bhutan: S -Chukka district, C -Thimphu, Punakha, Tongsa, Mongar and 
Tashigang districts; Sikkim. Forest margins, 1525 - 3 O m .  April. 

The other four E Himalayan taxa, here placed in synonymy, were distinguished 
on the basis of leaf length, number and size of leaflets, relative sizes of inflorescence 
and flower parts, all of which appear to overlap and could represent the variability 
of a slngle species. Herbarium material from this region is scanty, making it difficult 
to assess the differentiation that the above authors maintain is present. Until the 
genus is better collected it seems preferable to regard Mahonia as being represented 
in this area by a single species. 

The record (73) from Sikkim of M. borealis Takeda, a West Himalayan species, 
is emneous. 

Family 45. PODOPHYLLACEAE 

by A.J.C. Grierson & D.G. Long 

Perennial, shortly rhizomatous herbs. Stem erect, unbranched. Leaves 2 (rarely 
3), alternate, borne at apex of stem, simple, deeply palmately lobed and veined, 
exstipulate. Flowers 1 - 3, borne on petiole of upper leaf, actinomorphic, bisexual, 
erect or pendulous. Perianth parts 9 in 3 series; outer 3 sepaloid, fugacious, inner 
6 petaloid. Stamens 6; anthers opening by longitudinal slits. Ovary a solitary 
superior car& milocular, ovules numerous, marginal, stigma sessile, peltate Fruit 
a fleshy berry, rupturing irregularly; seeds numerous. 

Description as for Podophyllaceae 

1. P. brr.adrum Royle; l? emodi Honigberger, I? emodi var. uxillare Chatterjee 
& Mukerjee, P ernodi var. bhootrutew Chatterjee & Mukerjee, Sinopodophyllum 
em& (Honigberger) Ying. Med: Yelmose, Yelmosey. Fig. 26 h,i. 

Stem in Rower 15 - 25cm, later up to 45~1x1, glabrous. Leaves at first deflexed, 
b& orbimk-rmiform in outline, 6 - 15 x 3.5 - lOcm, palmately divided 
almost to base into 3 broadly elliptic or obovate segments, acute, base cuneate, 
margm sma% p u m t  beneath; segments undivided or 2 - 3-lobed to middle; 



petioles up to 20cm. Flower solitary, e m .  Petals obcmte, 1 - 3 x I - I.km, white 
or pink. Fruit ovoid, up to 6 x 3cm, reddish, borne on pcdiccl 2-Scm. 

Bhutan: C - Ha, Thirnphu and Bumthang districts, N - Uppcr Mo Chu districr; 
Sikkim. Open mountain slopes and shady coniferous forests, 3100-4400m. 
May- June. 

Rhizome used medicinally (16). 

2. P. sikkimense Chatterjee & Mukerjee; P sikkimense var. major Chattcrjce & 
Mukerjee 

Similar to I? hexandntm but leaves peltate, orbicular in outline, up to 25cm 
across, divided to middle into 6 - 8 oblong, acute lobes; flowers 2 - 3 , ~  pcnddous 
on pedicels 3 - 7cm; petals elliptic c 2 x lcm, pink or white. 

Bhutan: C -Tongsa district (Phobsikha); Sikkim; Chumbi. In damp x m b  or 
forest, 3350111. April - May. 

Further studies are necessary on the generic Limits within Podophyllaceae f? 
hexandrum has recently been placed in a new monotypic genus SinopodophyIEurn 
Ying, and I? sikkimense may belong to the genus Dysmma Woodson, as it is c M y  
related to D. aurantiocaule (Handel-Mazzetti) Hu. We are grateful to Dr P.M. 
Dewick and Mr J. Shaw of Nottingham University for this information. 

Family 46. LARDIZABALACEAE 

by A.J.C. Grierson & D.G. Long 

Monoecious, twining or  erect shrubs. Leaves alternate, trifoliate, digitately 
compound or pinnate, exstipulate. Flowers in racemes, sometimes clustered, 
unisexual, actinomorphic Sepals 6 in 2 valvate series, petaloid. Petals 6, nectary- 
like, minute or absent. Stamens 6, fdaments free or connate, anthers free, opening 
by lengthwise slits; staminodes 6, or absent in female flowers. Carpels 3, superior, 
free, erect but soon divergent; pistillodes usually present in male flowers. Mature 
carpels fleshy, opening by dorsal suture; seeds ovoid, numerous. 

1. Erect shrubs; leaves pinnate; flowers in elongate racemes . . . . . . . . 1. Decaism 
+ Twining shrubs; leaves trifoliate or digitately compound flowers in short, usually 

clustered racemes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . , , . . . . . . . . . . 2 HolboeHi4 

1. DECAISNEA Hook. f. & Thornson 

Erect shrubs. Leaves unequally pinnate, rachis jointed at each pair of leaflets. 
Flowers in elongate racemes. Sepals lanceolate, acurninate Petals absent. Male 
flowers with connate stamens. Female flowers with minute staminodes; carpels 
oblong. Fruiting carpels 1 - 3, spreading. 



46. LARDIZABALACEAE 

1. Lh ihsignis (Griff.) Hook. f. & Thomson. Dz: h e y  Sham. 
Shrub 3 - 6m. Leaves 45 - 60cm; petioles swollen at base when fresh, becoming 

constricted when dry, leaflets up to 8 pairs, opposite, ovate, 5 -8 x 1 -4cm, 
acuminate, base rounded or cuneate, glabrous, margins entire; petiolules up to 
IOmm. Racemes terminal or in axils of upper leaves, 30-45cm. Sepals greenish- 
pllow, 3 -3.5crn. Male flowers with stamens c IOmm, filaments united in lower 
half. Female flowers with carpels c 1Omm. Fruiting carpels oblong, 8 x 1.5 - 2cm, 
cylindric, murved; seeds ovoid, compressed, c 10 x 7mm, brown, glossy. 

B h u m  C -Thimphu, Punakha and Mongar districts, N -Upper Mo Chu 
district (N of Tarnji); Sikkim. Margins of Cool broad-leaved forests, 2000- 2600m. 
May, 

Fruit edible 

2. HOLBOELLIA Wall. 

Twining shrubs h v e s  trifoliate or Wta te  with up to 9 leaflets. Racemes solitary 
or clustered, d a r y ,  often in axils of fallen leaves. Flowers fragrant. Sepals oblong, 
elliptic or ovate, obtuse. Male flowers with 6 free stamens; pistillodes minute Female 
flowers with 3 oblongellipsoid carpels; staminodes minute Fruiting carpels 1 - 3, 
spreading. 

1. H. IatifdiP Wall. Dz: Enterobjay; Sha: Khmgchang Sey, Thmckchangrw Nep: 
G u f i  (34). Fig. 26 j - m. 

Leaflets ovateelliptic, 4.5 - 13 x 1.5 - 7cm, acute or acuminate to a fine tip, base 
rounded or cuneate, glabrous, margins entire; petiolules up to 4cm. Racemes 
3 - 12cm, bearing 3 - 7 flowers. Sepals green or purplish, elliptic or ovate, usually 
narrower in male flowers, 10- 15 x 3 -4.5(-6)mm, broader in female flowers, 
10- 16 x 5 -7mrn. Male flowers with stamens 8- 15mm; pistillodes linear, c 
1 Jmm. Female flowers with oblongellipsoid carpels 8 - 1- staminodes ovoid, 
1 - 1.5mm. Fruiting carpels ellipsoid, 6- 10 x 3 - 4cm, red; seeds ovoid, blackish, 
+. compmsed, 8 x 6mm, glossy. 

Bhut~n: S -Chukka and Deothang districts, C -Ha to Tashigang districts, 
N -Upper Mo Chu district; Sikkim. Forest margins, especially Cool broad-leaved 
forests, 1880 - 2 9 W .  April -June. 

Fruit edible Leaflets vary in number and size and this has been proposed as 
the basis for mgnising two varieties. In var. angustifolia (Wall.) Hook. f. & 
Thornson they are more numerous and tend to be narrower than in var. latifolia 
where t h y  an fewer and broader. There appears to be little significance in this 
and the wggeaon (73) that the plant with narrow leaflets grows at lower elevations 
is quu incorrect. 



Family 47. MENISPERMACEAE 

by A.J.C. Grierson. 

Twining, rarely erect, dioecious shrubs or trees. Laves alternate, exstipulato 
simple, entire, rarely shallowly toothed or lobed, petiolate, sometimes peltate, petiole 
usually attached at base of lamina. Inflorescence cymose, paniculate, fasciculate 
or capitate, axillary or basal on older wood. Flowers small, unisexual, 
actinomorphic, rarely asymmetrical. Male flowers: sepals in 2 - 4 series of 3 or 
sometimes 4 - 5, imbricate; petals mostly smaller than innermost sepals or absent; 
stamens 3 - 6, opposite petals, free or united. Female flowers: sepals and petals 
usually similar to those of male flowers, staminodes sometimes present, carpels 
1-6, free, style short, simple or 2 - 3-branched, stigma terminal. Fruit drupxmus, 
scar of style subterminal or near base due to excentric growth; stone often stongly 
curved, horseshoe-shaped; endosperm ruminate. 

1. Leaves elliptic or oblanceolate, narrowly rounded or cuneate at base.. ..... .2 
+ Leaves ovate or deltoid, broadly rounded, truncate or cordate at base ..... .4 

............................................ 2. Leaves pinnately veined .9. Pycnnrrhena 
.............................................. + Leaves prominently 3-veined at base .3 

.............................................................. 3. Erect shrubs .4. Cocculus 
.................................................. + Twining shrubs 10. Haematocarpus 
........................................................................ 4. Leaves peltate.. .5 

+ Leaves with petioles attached at base of lamina ................................. 9 
5. Inflorescence umbellate, sometimes condensed to disc-like capitula 

6. Stephanh 
+ Inflorescence paniculate, cyrnose or racemiform.. .............................. .6 
6 .  Male inflorescence consisting of dense subcorymbose cymes; female 

inflorescence racemiform, flowers clustered in axils of suborbicular bracts 
....................................... 0.5 - 1.5cm long and broad.. 7. Cissampelos 

+ Inflorescence of both sexes paniculate or racemiform; bracts, if present, linear 
and no longer than 2mm ...................... ... ................................ 7 

7. Petiole inserted 6-25mm from basal margin of lamina 
8. Cyclea (C barbata) 

+ Petiole inserted 1 - 2mm from basal margin of lamina ........................ .8 
8. Panicles narrow, racemiform; stone oblong, much compressed, surrounded by 

a notched wing ...................................................... .l. Aspidocnry~ 
+ Panicles broad; stone suborbicular, somewhat compressed, surrounded by 

several rows of peg-like projections ..................... 8. Cyclen (C bicristata) 



47. MENISPERMACEAE 

9. Leaves deeply cordate or hastate at base, basal lobes usually acute 
2. Parabaena 

+ Leaves not or only shallowly cordate and then basal lobes always rounded 
10 

10.Starnens connate into a column; anthers borne on margin of peltate disc; carpel 
solitary ................................................................................ .I 1 

+ Stamens with filaments free or connate but anthers free; carpels 3 ........ .12 
1l.lnflorescences borne in leaf axils, male ones consisting of  short-stalked 

subcoryrnbose cymes; female inflorescences racemiform, flowers clustered in 
a i l s  of suborbicular bracts 0.5 - 1.5cm long and broad ...... .7. Cissampelos 

+ Inflonscences usually borne on old wood, those of both sexes paniculate with 
n m w  racemiform branches; female inflorescences with linear bracts c lmm 

8. Cyclea (C bicristata) 
12. Inflorescences cyrnose ............................................. .5. Pericampylus 
+ Inflorescences racemose or narrowly racemiform-paniculate.. .............. .13 
13.Filaments united; stone compressed, surrounded by a toothed marginal wing 

1. Aspidocarya 
+ Filaments free; stone plano-convex, surface warted but with a smooth central 

rib ......................................................................... .3. Tinosporn 

1. ASPIDOCARYA Hook. f. & Thomson 

Twiner. Leaves subpeltate or petioles basally attached to lamina. Inflorescence 
axillary, narrowly paniculate, racemiform. Male flowers: sepals ( 6 - )  12 in 2-4 
series, outer ones minute, innermost larger than others; petals 6; stamens united 
into a column and bearing 6 anthers around terminal disc. Female flowers: sepals 
and petals similar to those of male; staminodes 6; carpels 3, stigmas subcapitate 
or 3-fid. Fruit oblong, compressed, stylar scar subterminal, stone keeled on the 
back, margin surrounded by a notched wing and with a line of weak projections 
near margin on ventral surface. 

FK, ,YI a - c Cyclea bit-risrara: a, male flower; b, the same, sepals partly removed 
10 hew namlnal column; c fc& flowcr. d - k. Slephonia glubm: d ,  pelrate leaf; e, ponion of shoot 
utth ~ n t k w e ;  f ,  outer s@; g, Inner sepal; h, petal; i, stamina] column; j, ovary; k, fruit, flesh 
remorcd. I - -  q, Coccvlus lounjd~u: I. portion of shoot with leaf and female inflorescence; m, outer 
wpd; n. inner -1; 0, 51-n uah bifid petal clasping base of tillanlent; p, female flower, perianth 
fallen; q. frulc. flesh rcmowd. r-  u. Itrmbuena sagittaro: r, fruit, flesh removed; s, sepal; 1, petal; u. 
uammol sdwnn. b. Asptdacurya uyfem: fruit, flesh removed. w - ab, Cisampelospamira: w, portion 
of shoot u ~ t h  h e  and male ~nflonxences; x, male flower; 4, portion of shoot with leaves, bracts 
ud trult: z, ponum of femolc ~nilomccnce; aa. female flower; ab. fru~t, flesh removed. Scale: e x 

d . 1 . w . y ~  "1;zr 1 ; L x 2 ' ~ : ; v ~ 2 ~ ~ ; q , r , a b x 4 ; f , g , i . p . t , u x 7 ; n x 8 ; a , b , h x 9 ;  
m r 10, c 1, o, r *. r 14; ia r 17. Drawn by M. Bat& 





1. A. uvifkm Hook. f. & Thomson. Fig. 27 v. 
Leaves ovate, 9- 17 x 6- 14cm, acuminate, base truncate or cordate, entire, 

glabrous above, sparsely pilose beneath; petioles 5 - 12cm, attached to base of 
lamina or inserted 1 - 2mm from its basal margin. Inflorescence 10- 45cm, densely 
brownish pubescent. Male flowers: outer sepals lanceolate or oblong, c 2.5 - 3 x 
O.Jmrn, innermost obovate, c 3.5-4 x 2mm; petals obovate, cuneate, 2 x 
1 - IZmm, margins thickened near base, involute; staminal column c 2mm. 
Fruiting inflorescence 12 - 22cm; drupes oblong-ovoid c 2 x 1 Scm, stones c 1.5 
x O.&m. 

Bhutan: S-Gaylegphug district (Karai Khola and below Shamkhara), 
C - Punakha and Tongsa districts; Sikkim. Subtropical and Warm broad-leaved 
forests, 500- 1 7 h .  March - May. 

Fruit edible (34). 

2. PARABAENA Miers 

Twiner. Leaves ovate or oblong, cordate or hastate at base. Inflorescences axillary, 
cymes dichotomously branched. Male flowers: sepals 6, oblong-ovate; petals 6, 
small, o h t e c u n e a t e ;  stamens 6, filaments connate into a column, anthers free, 
forming a densely packed head. Female flowers: sepals and petals as in male flowers, 
Staminodes 6, oblong; carpels 3 erect, style recurved. Fruit ovoid, 2 plano-convex, 
rostrate; stone covered with short thick spines on the back, ventrally concave, 
imperforate 

1. P. @ttats Hook f. & Thornson. Nep: Karputi Laham (34). Fig. 27 r- u. 
haws 12- 18 x 6- IOcm, acuminate, base + deeply cordate with acute basal 

lobes, margins subentire or shallowly toothed, weakly hirsute beneath; petioles 
3 - 1 h .  CynIes 3 - l h ,  flowers cream-coloured. Male flowers: sepals c 2 x 
0.75mm, pubescent; petals c 1 x 0.5rnm, scarious at margins; staminal column 
c lmm. Fruit c 7 x 5mm 

Mubm S -Gaylegphug and Sarbhang districts, C - Mongar district; Sikkim. 
Subtropical and Warm broad-leaved forests, 300 - 1200111. May - June. 

3. TINOSPORA Miers 

Twiners. Leaves ovatc, cordate, palmately 5 - 7-veined at base Inflorescence 
borne on leafless stems, racemiform, male more slender than female, flowers in 
duucrs. Mak flowers: sepals 6 in two whorls; petals 6, obovate, clawed at base, 
margb inflcxcd, each petal enfolding a stamen Rrianth of female flowers similar 
to &; stvnlnodes 6, shorter than petals; carpels 3, ellipsoid, erect, style short, 
thrclr. otrgm? pehak Drum avoid or dlipsoid; stone planoconvex, ridged dorsally, 
unpcrforate but deeply pitted wntdly. 



1. T. cordifolia (Willdenow) Hook. f. & Thomson. Nep: Gurjo (34). 
Leaves broadly ovate, 6 - 15 x 6 - 13cm, abruptly acuminatc, base cord;uc 

usually with glandular domatia in vein axils on IM surf- otherwise glabrous. 
Inflorescences 5- 12cm, males in few-flowered clusters, female flowers usually 
borne singly along axis. Male flowers on W c e l s  3 -4mm; outer sep& ovate, 
1 - 1.5mm, inner elliptic, 3 - 4 x 1.5 - 2mm; petals obovate, c 2.5 x Imm; stamens 
club-shaped, 3mm. Female flowers with sepals and petals similar to male; 
staminodes linear, c 1.5mm; carpels ellipsoid, 1.75mm. Drupes red; stone broadly 
ellipsoid, 6 - 7mm, rounded at both ends, papillose 

Sikkim: Darjeeling Terai (Punkabari). Subtropical and terai forests, 1%. 
February. 

Foliage eaten by elephants (34). 

2. T. sinensis (bureiro) Merrill; I: malabarica (Lamarck) Hook. f. & Thornson 
Similar to I: cordifolia but leaves pubescent, especially beneath, sometimes lobcd 

or sinuate; stone + keeled at apex, pointed at base, surface rough and warted. 
Sikkim: Mungpoo (34). Subtropical forests. February- May. 

4. COCCULUS DC. 

Erect shrub or tree. Leaves elliptic, entire Inflorescence axillary, cyrnose or 
paniculate. Male flowers: sepals 6 in 2 series, the outer smaller; petals 6, bifid at 
apex, base minutely auriculate, clasping Nament; stamens 6, free Female flowws: 
sepals and petals as in male but caducous; staminodes 6, minute; carpels 3-6, 
styles cylindric Fruit subglobose, somewhat compressed, stylar scar near base; stone 
tightly coiled, deeply pitted on either side, ridged around the edge. 

1. C laurifolius DC. Fig. 27 I - q. 
Shrub or tree 2- 7m. Leaves elliptic or oblanceolate, 8- 12 x 2- 3.5cm, 

acuminate, base cuneate, prominently 3-veined, glabrous. Inflonscences 2 - 6cm, 
female usually shorter and fewer-flowered. Male flowers: sepals greenish-yellow, 
elliptic, outer ones c 1 x 0.5mm, inner c 2 x lmm; petals c O.Srnm, bifid to mi- 
stamens c l .25mm. Female flowers: carpels elliptic-ovoid, c lmm, style _+ reflexed. 
Fruit 4 - 5mm diameter. 

Bhutan: C -Tongsa district (near Yoormu). Warm riverine broad-leaved fomt, 
1250m. May. 

5. PERICAMPYLUS Miers 

Twiner. haves not peltate. Inflorescence axillary, cyrnose-panicdate Male 
flowers: sepals 6- 9, outermost minute, innermost 3 larger and broader than others; 
petals 6, smaller than innermost sepals; stamens 6, free Eemale flowers: sepals and 

335 



47. MENISPERMACEAE 

petals as in male; staminodes 6; carpels 3, style bifid, recurved. Fruit suborbicular, 
somewhat compressed; stone concave, imperforate, bearing a double row of 
projections around the edge and a double row on either side near margin. 

1. P. glaucus (Lamarck) Merrill; J? incanus (Colebrooke) Hook. f. & Thomson, 
F? oduncus Miers. Nep: Tschethangm (38), Pipal-pati Lahara (34). 

haves broadly ovate, 3.5 - lOcm long and broad, acute, base rounded, truncate 
or cordate, margins entire or slightly undulate, finely pilose above, pubescent 
beneath. Inflorescences 2 - 4cm, brownish pubescent. Male flowers: sepals greenish 
yellow, pubescent, outermost lanceolate, c 0.75mm, innermost obovate, c 1.5 x 
lmrn; petals oblanceolate, c 1 x 0.5mm; stamens c 1.5mm. Female flowers: 
staminodes linear, c 0.75mm, adnate to petals; carpels ovoid, c 0.5mm, style 
almost as long. Fruit purple or blackish, 5 - 7mm diameter. 

Bhutan: S -Chukka and Gaylegphug districts, C - Punakha and Tongsa 
districts; Sikkim. Warm broad-leaved forests, 980- 1600m. March -May. 

6. STEPHANIA Loureiro 

Twiners, sometimes tuberous rooted. Leaves peltate, ovate or deltoid, palmately 
veined. Inflorescences umbellate or subcapitate, axillary or borne on old wood. 
Male flowers: sepals usually 6 in 2 series; petals usually 3; stamens connate into 
column, anthers borne at margin of peltate head, dehiscing transversely. Female 
flowers sometimes asymmetrical: sepals and petals similar to those of male flowers 
but sometimes fewer; carpel 1, style short, stigma stellately divided. Fruit obovoid, 
somewhat compressed, stylar scar near base; stone horseshoe-shaped, usually 
bearing 4 rows of projections around margin, perforate or imperforate. 

1. Leaves broadly ovate or suborbicular, often broadly and obscurely toothed 
Species 1 & 2 

+ laves narrowly deltoid, always entire. .. . . . .... .. . . .. . . .. . .. .. . . . . .Species 3 & 4 

1. S. @dm (Roxb.) Miers; S. rotunda sensu F.B.I. p.p. non Loureiro. Nep: Tamarke 
hila Tamarke Laham, Tambarki (34), Nimi Lahara (34), Barkuli Lahara (34). 
Fig. 27 d -  k. 

Rootstock often tuberous. Leaves broadly ovate or suborbicular, 5 - 15 x 
3 - 15crn, acute or subacute, often mucronate, base rounded, glabrous; petioles 
3 - llcm, inserted 2-3cm from base of lamina. Inflorescence usually axillary; 
peduncles 2 - 7cm, umbels slender in male, generally stouter in female, 6 - 12-rayed; 
pedicels up to 4mm. Male flowers: sepals oblong or obovate, c 2.5 x 0.75 - lmm; 
petals obovate-cuneate, c 1.5 x Imm, with two marginal glands near middle; 
uunid column c Zmm. Female flowers: sepals and petals similar to those of male 
flows but often fw, carpel ovoid, c Imm. Fruit suborbicular, 5 - 8mm diameter, 



reddish at maturity; stone with 2 rows of (c 18) peg-like processes around the edge 
and 1 row on either side near the margin, perforate 

Bhutan: S - Phuntsholing, Chukka and Deothang districts, C -Tongs% M o m  
and Tashigang districts; Sikkim. Climbing on shrubs, often near stnams, in 
Subtropical and Warm broad-leaved forests, 600- 1 6 h .  May -June 

The stem yields a fibre that is used to make fshing-lines (34). 

2. S. glandulifera Miers; S. mtunda sensu F.B.I. p.p. non bureiro. Dz: Chechu 
Robji; Sha: Zala Marhang Ru; Nep: Tambarki (34). 

Similar to S. glabm but umbels often borne on mature leafless branches; bark 
thick, warted; sepals in male flowers glandular-papillose near apec; petals no[ 
glandular; female flowers apparently unknown; fruit similar to S. globm. 

Bhutan: S - Chukka district (Chukka Dzong), C - Punakha district (Mshichen 
and Ngawang); Sikkim. Warm broad-leaved forests, 1700- 1900m. February- May. 

3. S. elegans Hook. f. & Thomson 
Slender twiner. Leaves deltoid, 5 - 9 x 3 - 5cm, acurninate, base truncate or 

somewhat rounded, margins entire, glabrous; petioles 2-4cm. Umbels usually 
axillary, 3 -4-rayed, peduncles 3 - 6cm, pedicels short (c lmm). Male flowers: sepals 
obovate, c 2 x lmm; petals broadly obovate, c 0.75 x 0.5mm, fleshy; stamina1 
column c lmm. Female flowers similar. Fruit reddish, obovoid, c 5mm diameter, 
stone similar to that of S. glabm but projections (c 10) ridge-like and less prominent. 

Bhutan: S - Chukka district, C -Thimphu district, N - Upper Mo Chu district; 
Sikkim. Warm broad-leaved forests, 1220 - 2100m. July. 

4. S. japonica (Thunberg) Miers; S. hernandiifolia (Willdenow) Walpers. Nep: 
Charcharey Luhara (38), Tambarki (34). 

Similar to S. elegans but leaves more rounded at base, pale and sparsely 
pubescent beneath; umbels 6 - 7-rayed, peduncles 2 - 6cm; male flowers + m i l e  
in dense capitate clusters, sepals 6- 8, oblanceolate, c 1.5 x 0.5mm, petals 3-4, 
obovate, c 1 x 0.75mrn; female flowers similar but sepals often fewer, fruit 
suborbicular, c 5mm diameter, stone bearing a double row of 10-12 peg-like 
projections around edge with as many marginal ridges on either side 

Bhutan: S - Samchi, Gaylegphug and Deothang districts; S i .  Subtropical 
forests, 300- 900rn. June. 

The above description refers to var. discolor (Miquel) Forman. 

Twiners. Leaves peltate or lamina basally attached to petiole Male inflorescence 
a dense axillary cyme with slender peduncle. Male flowers: sepals 4, obovate, fm; 
petals connate into a shallow cup; stamens united into a column bearing 4 anthers 
at margin of a peltate disc. Female inflorescences racemiform; flowers borne in 
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dusters in axils of accrescent bracts. Female flowers asymmetric; sepal 1; petal 1, 
borne in axil of sepal; carpel 1, style 3-lobed. Fruit suborbicular, somewhat 
comptessed stone bearing 2 rows of weak transverse ridges around the edge, 
imperforate 

1. C prrrirP L. Sha: Jingry. Nep: Thamarke, Batulpati (34). Fig. 27 w - ab. 
haves broadly ovate, 2.5 -8cm long and broad, obtuse or acute, mucronate, 

base cordate, rounded or truncate, entire, pubescent; petioles 2 - 9cm, inserted at 
base of lamina or up to 10 (- 18)mm from margin. Male flowers: greenish yellow 
in subcorymbose cymes on slender, pubescent peduncles 2 - 4cm; sepals 
oblanmlate, c 1.25 x 0.5mm; petals connate into a shallow cup c 0.25mm; 
staminal column c 0.5rnm. Female flowers greenish in false racemes up to 18cm, 
each fascicle of flowers in axil of a suborbicular bract up to 1.5cm; sepal obovate, 
c 1.25 x 0.75mm; petal broadly obovate, c 0.75m.m long and broad; carpel narrowly 
m i d  c lmm, hispidulous. Fruit reddish, c 5mm diameter. 

BBapn: S-Chukka to Deothang districts, common, C - Punakha to Bshigang 
districts; Sikkim. Subtropical and Warm broad-leaved forests, 500-1700m. 
M m h  - May. 
This description relates to var. hirsuta (DC.) Forman. Stems yield a strong, useful 

fibre (34). 

8. CYCLEA Wight 

Twiner. haves peltate or not, entire Inflorescences axillary or borne on old 
paniculate Male flowers: sepals 4 - 5, usually connate; petals 4 - 5, connate 

or sometimes absent; stamens connate into a column and bearing 4- 5 anthers 
mvgin of a peltate disc Female flowers: sepals and petals usually 2 (sometimes 

petals absent), connate; carpel solitary, style short, 3-lobed. Fruit obovate or 
suborbicular, somewhat compressed, stone bearing a double row of peg-like 
projections around the edge and 2 similar marginal rows on either side. 

1. C bicrisee (Griffith) Diels; Lophophyllum bicristarum Griffith. Fig. 27 a - c. 
Leaves subpeltate, petiole inserted 1 -2mm from basal margin of lamina, or 

petiole basally attached to lamina, ovate, (7 - )I0 - 18 x (5 -)8 - 14cm, acute, base 
cordate, pubescent beneath; petioles 5 -7cm. Inflorescence usually borne on old 
wood. Male flowers: sepals connate into a cup-shaped calyx c 1.5mm, * fleshy; 
petals absent; staminal column c 1.5mm. Female flowers: sepals 2 in an opposite 
pair, c Imm, free, pouched at base; petals absent; carpel ovoid + as long as sepals. 
Frurt c 4mm diameter; stone imperforate with c 15 peg-like projections in each 
row, marginal ones 2 hooked. 

k b t a c ~  S -Sarnchi (Buduni and Deo Pani Khola) and Deothang districts (near 
Dcotbg), C - Punakha district (Rinchu); Sikldm. Subtropical forests, 
3W-1500m. MU&. 



2. C barbata Miers; C wallichii Diels 
Similar to C bicristata but 2 hispid throughout; leaves ovate, pcltat: 6- 17 x 

4 - I-, acurninate, base truncate or broadly rounded; petioles 3 -6cm. insacd 
6 - 25mm from base of lamina; panicles 7 - m r n ,  axillary or born on old wad, 
flowers in dense ovoid clusters; male flowers greenish, sepals 2- 3mm. united to 
middle, + hispid, petals obovate, c 1.5mm, connate near b a x  stamina1 column 
c 3mm; female flowers with 2 obovate sepals c 0.5mm. petals 2, reniform, 0.5 x 
0.75 - Imm, opposite to and broader than sepals, carpel avoid, c lrnrn, pilox, styk 
branches c 0.5mm; fruit c 5mm diameter, stone with projections less prominent 
than in C bicristata. 

Sikkim: Tista valley. Subtropical forests. 

9. PYCNARRHENA Miers. 

Twiner. Leaves elliptic or oblanceolate, pinnately veined; petioles swollen at base 
and apex. Inflorescences axillary, fasciculate Male flowers: sepals 6-9, imbricate 
outer ones minute, the inner larger and concave; petals 3 -5, smaller than inna 
sepals; stamens 6 - 10, filaments 2 united, anthers densely clustered. Female flowers: 
sepals and petals as in male, carpels 3 -6 with recurved styles Fruit ellipsoid, stone 
thin-walled, m o o t  h. 

1. P. pleniflora Hook. f. & Thomson 
Leaves elliptic or narrowly obovate, 10-18 x 4-7cm, shortly and bluntly 

acurninate, base cuneate or rounded, midrib pubescent at f i t ,  otherwise glabrous; 
petioles 1 -2cm, 2 pubescent. Male flowers: peduncles 3 -4rnrn; sepals c 2mm. 
outer ciliate, inner glabrous; anthers 6- 10 in a cluster c Imm diameter, 2 sessile 
Female flowers unknown. Fruit (immature) ellipsoid, c lcm, on peduncle 2 - 4mm. 

Bhutan: S - Gaylegphug district (Birti and Gaylegphug). Subtropical forests, 
270- 900m. April. 

10. HAEMAIDCARPUS Miers 

Twiner. Leaves elliptic, 3-veined at base. Inflorescence axillary, terminal or on 
old wood, paniculate or racemiform. Male flowers: sepals 12- 15 in whorls of 3, 
outer minute, inner larger; petals 6, inner 3 minutely auriculate at base and clasping 
the adjacent stamen; stamens 6, free, connective enlarged and projecting inwards. 
Female flowers: sepals and petals as in male flowers; staminodes 6, minute; carpels 
6, styles reflexed. Fruit ellipsoid; stone smooth with inner longitudinal septum. 

1. H. validus (Miers) Forman; H. compfus Miers, H. thomsonii Miers, H, inc~sus 
Miers 



47. MENISPERMACEAE 

Leaves elliptic, 7- 16 x 3 - 8.5cm, acuminate, base rounded, prominently 
3-veined especially beneath, glabrous, petioles 1 - 3.5cm. Inflorescences up to 35cm. 
Male flowers: pedicels 2-4mm; outer sepals minute, inner elliptic, c 3mm, with 
dark red streaks; petals elliptic, 1.5-2rnrn; stamens c lrnm. Fruit red, c 4.5 x 2.5cm. 
Sim: locality unknown. 

Family 48. NYMPHAEACEAE 

by E. Campbell 

Perennial aquatic herbs with stout rhizomes. Leaves alternate, peltate, floating 
or emersed, palmately veined, minutely stipulate Flowers solitary on long simple 
axillary mcels, actinomorphic, bisexual, emersed or at water surface, often showy. 
Sepals 2 - 6, free, sometimes petal-like Petals 3 - many, free Stamens many, 
sometimes petaloid. Ovaries superior or semi-inferior; carpels numerous, free or 
united, embedded in large receptacle; stigmas sessile on carpels or borne on short 
style; o w l a  1-2 or many per carpel. Fruit a 1-seeded indehiscent nut or a many- 
seeded spongy berry. Seeds sometimes arillate 

1. Leaves not cordate; sepals and petals similar; stamens not petaloid; carpels free 
but embedded in receptacle, with 1 - 2 ovules, short style and capitate stigma; 
fruit a I-seeded nut .... . . . .. . . . ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 Nelumbo 

+ Laves deeply cordate; sepals and petals dissimilar; stamens petaloid; carpels 
united within receptacle, with many ovules, stigma sessile on carpel but bearing 
inwardly curving appendage; fruit a many-seeded berry . . . . . . . .2. Nymphaea 

h v e s  large, peltate, floating or emersed. Flowers fragrant, on stout pedicel, 
usually borne above water surface. Sepals 2-5, petal-like Petals numerous. 
stamens numerous, not pctaloid, each with a fleshy terminal appendage Ovaries 
superior, carpels 20 - 30, free, sunk into a large flat-topped receptacle; style short, 
exstrted stigma capitate; ovules 1-2 per carpel. Fruits 1-seeded, nut-like, 
m d c b t  set in large pits in enlarged obconic pithy receptacle Seeds without aril. 

1. 3. atrdfan G a m e r ;  Nelumbium speciosum Willdenow. Eng: Sacred Bean, 
Egypttlrn Lorus Fig. 31 q - s. 

leaves orbcdar, 30-90cm across, sometimes shallowly bilobed, margins entire, 
m y ;  petiolcs60- 180cm, often minutely prickly. Pedicels up to 180cm, minutely 
pnclrly. F l m  rost-pink or sometimes white, 10-25cm across. Sepals and petals 
diiptic-obovotc, 8 - 11 x 3.5 - 5cm, obutse or subacute Receptacle 2 - 3cm across, 
9 - 1 lcm in fruit. Rip carpels ellipsoid, c 1.5 x lcm. 



Bhutan: C - Punakha district (Punakha). In ponds and backwaters of rims, 
1400m. May - September. 

Cultivated as an ornamental and as a sacred plant. Tubers, kam and fruik 
edible. 

2. NYMPHAEA L. 

Similar to Nelumbo but leaves always floating, deeply cordate and shallowly 
peltate, margins dentate; flowers borne at water surface, sepals and petals diFsirmlar, 
stamens petaloid, without terminal appendage; ovary semi-inferior, composed of 
numerous radiating united carpels sunk in a flat-topped receptacle, upper surface 
of each carpel with a stigmatic ridge and inwardly-curved Linear appendage; ovules 
many in each carpel; fruit a spongy many-seeded berry; seeds arillate 

1. N. lotus (L.) Willdenow 
Leaves ovate to orbicular, 10- 30 x 10- 30cm, obtuse, base deeply cordate, 

peltate, margins undulate, sharply dentate; petioles 60- 160cm, usually pubescent. 
Flowers slightly fragrant, borne on pubescent Wce l s  up to 160rm. Sepals 4, ovate- 
elliptic, 4- 8 x 1-2.5cm, subacute, green outside, pink or white within. Petals 
linear-elliptic, 3 - 7.5 x 1.5 - 2.5cm, white or pink. Receptacle 2- 3cm across, 
6 - 9cm across in fruit. Seeds spherical, c 1.5mm. 

Sikkim: Jalpaiguri terai. August. 
A second, unidentified, species of Nymphaea is cultivated at Punakha Dzong, 

with entire leaves and red, pink or white flowers. 

Family 49. SAURURACEAE 

by A.J.C. Grierson & D.G. Long 

Perennial stoloniferous aromatic herbs. Leaves alternate, palmately veined, entire, 
stipulate Flowers in dense tenninal and leaf-opposed spikes, subtended by a whorl 
of 4 showy bracts; actinomorphic, bisexual. Perianth absent. Stamens usually 3 - 6, 
filaments adnate to base of ovary. Ovary superior, 1-locular, of 3 partially connate 
carpels; ovules several, parietal; styles 3, recurved. Fruit a capsule, somewhat fleshy, 
dehiscing at apex. 

1. HOUTTUYNLA Thunberg 

Description as for Saururaceae 

1. H. cordata Thunberg. Sha: Mombering, Nomburing. Fig. 28 a,b. 
Stems 15 - 45cm. Leaves broadly ovate, 3.5 -9 x 3 -&m, acute or shonly 



acuminatc, base cordate; petioles 2 - 4cm; stipules oblong, 1.5 - 2.5cm, adnate to 
petiole in lower half. Flower sMes 1 - 2.5cm; basal bracts white, oblong or obovate, 
1-1.5 x 0.7-Ian, obtuse 

BButur: S-Chukka district, C-Punakha, Tongsa, Mongar and Tashigang 
districts, N -Upper Mo Chu and Upper Kulong Chu districts; Sikkim. Weed of 
cultivation and on roadsides in Cool broad-leaved forest, 1000 - 2400m. 
June -August. 

Leaves eaten as a green vegetable 

Family 50. PIPERACEAE 

by D.G. Long 

Small herbs or shrubs, often climbing, nodes often swollen. Leaves simple, 
alternate, opposite or whorled, entire, usually palmately veined at base, rarely 
pinnately veined; stipules present or absent, often adnate to petiole, caduceus. 
mowers in tcrminal or leaf-opposed spikes, unisexual or bisexual, minute, much 
rectucbd, borne in axils of peltate or b a s i f d  bracts. Perianth absent. Male flowers 
with 2-4 stamens, anther-cells 2, sometimes becoming confluent by dehiscence, 
sessile or on short fdament. Female flowers with superior 1-celled ovary, stigma 
sessile, brush-like or with 3 - 5, simple, recurved branches, ovule 1. Fruit a drupe, 
free or sometimes becoming coherent in a fleshy spike 

FK; 28. A r b M h m e  and Pipmmc Seurur~cac. a & b, Houtruynia 
e & ~ v o f m w i t h b a n d f l o w s s ; h ~ w i t h a d n a t e s t a n s e n s - .  
c - fa  A m m  himolbkum: G portion of rhizome with leaf and flower, d, flower, one perianth lobe 
r e m u d  to show uppa put of clvery with aLtnatC rtamars: c ~amcn; f, styk g & h. Adolochia gqLPthii: 
g. portloo of rhoat with knes and Ilomrs; h, owy with adnate bundliof anthers. i, Aristolochia 

apsulc -. j - m, Chlonmrhus ehnor: j, uppr  portion of stem with leaves 
md inkrmxncq k, mxk of inflomam with two opposite bracts cach bearing a staminal scale and 
aary; 1. with sfamid xak paruaUy rrmoved, rn. stamid scak from within. PI-. n -q, 
Arpawruo &V@yI6: n, p o r t ~ ~ 1  of rhuanc with erect  an bearing lea% and terminal spike; Q portion 
of \pkr showmg flowcw R smgk flower showing ovvy with a stamen on either side protruding from 
p c l ~  mk q, QgMnatr m i o n  of pyt of spike LO show side view of flcmcr. r - t, Piper orrenuatunr: 
r. p m m  of shoot with leaf and i n f m ,  s, portion of mak spike showing clustem of stamens 
anersmg fm coQ of odnw btacts; t, portion of femak spike bearing an avary at the end of cach 
adme bna u - ah, Plprr longurn: u, pomon of shoot beanng leaf and male spike; v. portion of male 
*kc; u, c%qmmmu f ~ r t ~ ~ l  of mzk spike to show arrangement of pdtate s d e s  around rachis with 
w a thcu bpc; x, rmmuure stamen; y, mature m e n  with dehisccd anther; r. portion of shoot 
b c ~ ~ #  h f  and fmdc spik 4 portian of fcmak spike showing peltate scales with styles emerging 
barrmLhcm;&omy.Sak:g,j x '/~;a,c,r,r,u,z x %;d,n  x 1;aa x 3;f,h x 3 % ; ~  x 4%; 
k , I . m . & ~ . v , r b  x 7;hu x & o x  10,x,y x B.pq x 3O.DrawnbyM.Bates. 





I small herbs; leaves alternate, opposite or whorled; flowers bisexual; stigma 1, 
. brush-like . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . I .  Pepemmia 

+ Free-~tanding or scandent shrubs; leaves alternate, flowers usually unisexual; 
s t ipas  3 - 5, filiform ......................................................... Piper 

1. PEPEROMIA Ruiz & Pavon 

small succulent herbs. Leaves alternate, opposite or whorled, palmately 
3-5-veined from base or pinnately veined, pellucid-dotted, exstipulate. Flowers 
bisexual, in axil of peltate bract. Stamens 2, very short, anther cells horizontal, 
reniform, placed side-by-side Ovary minute with 1 brush-like stigma. Drupes 
minute, sessile. 

................................. 1. Leaves alternate, cordate at base.. .3. P. pellucida 
+ haves opposite or whorled, rounded, cuneate or attenuate at base ........ .2 
2. Leaves broadly obovate, broadly elliptic or suborbicular, often rounded at base, 

equally but faintly 3-veined from base; petioles 1 -2rnm; spikes finely pubescent 
1. P. tetraphylla 

t Leaves oblanceolate or narrowly obovate, attenuate at base, pinnately veined 
with distinct midrib; petioles 2 - 5mm; spikes glabrous ....... .2. P. heyneana 

1. P. tetraphylla (Forster) Hooker & Arnott; P reflexa (L.f.) Dietrich non Kunth. 
Fig. 28 n -q. 

Bushy succulent herb 6- 18(- 25cm), much-branched at base and often rooting 
at nodes, stems ribbed, glabrous or sparsely pubescent. Leaves opposite or in whorls 
of 4, fleshy, obovate, broadly elliptic or suborbicular, 7 - 12 x 6- IOrnm, obtuse, 
base rounded or broadly cuneate, 3-veined from base, veins pale when fresh, almost 
invisible when dry, glabrous or sparsely pubescent; petioles 1 - 2mm, pubescent. 
Spikes terminal, erect, 15-40 x 1.5rnrn, finely pubescent. Drupes ellipsoid, c Imm, 
tapering to apex. 

Bhutan: S-Samchi, Chukka, Gaylegphug and Deothang districts, 
C - Punakha, Tongsa, Mongar and Tashigang districts; Sikkim. On mossy boulders 
and tree trunks in Warm broad-leaved and Evergreen oak forests, 1150- 2100m. 
February -July. 

2. P. heyneana Miquel; I! kurzii C. DC. 
Similar to l? ferraphylla but leaves more thinly fleshy, oblanceolate or narrowly 

obovate, 8- 18 x 3 - 9mm, base attenuate, pinnately veined with distinct midrib; 
petioles 2 - 5mm, glabrous; spikes glabrous. 

Bhutan: S'Chukka, Sarbhang and Deothang districts, C - Punakha district 
pinkgang), N -Upper Mo Chu district (Kencho); S i m .  Epiphytic and on mossy 
rocks in Subtropical, Warm broad-leaved and Evergreen oak forests, 1030- 2200m. 
May - August. 
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3. P. pellucida (L.)  Kunth; F! e~rgua (Blurnc) Miquel 
Succulent creeping or erect herb 15 - e m ,  glabrous rhroughout. Lram thrn, 

broadly ovate, 1.5 - 3 x I - 3cm acute, base ardate, palmately 5-wined from brrx 
Spikes 2.5 - Scm, terminal and leaf-opposed. Drupes c O.5mm. 

Bhutan: S - Phuntsholing district (Phuntsholing) and Gaylegphug district 
(Tatapani); Sikkirn. On wet rocks and stones in Subtropical forests, .So- I(r0Ikn. 
May -August. 

Native of tropical America, now a pantropical weed. 

2. PIPER L. 

Free-standing or climbing shrubs; sterns with swollen nodes, and when climbing 
with prostrate, creeping stems and spreading aerial branches. Lave.. altcmatc 
usually palmately, sometimes pinnately veined; stipules present or not. Rowcrs 
unisexual, each in axil of peltate or basifured b m .  Male flowers with 2-4 stamens, 
anther cells placed side-by-side or end-to-end, sometimes confluent. Female flown 
with ovoid ovary bearing 3 - 5 filiform stigmas. Drupes ovoid or globose, sessile 
or  shortly stalked. 

Records of F! hymenophyllum Miquel and R pedicelkzsum C. DC. from Bhutan 
(117) may be erroneous as these species are unknown elsewhere in N India and the 
Himalaya. 

The following Piper species have been described from Sikkim and are probably 
synonyms of other species, but it has not been possible to examine the type 
specimens: F! calvilimbum C. DC., R fllipedunculum C. DC., F? isopleumrn C. 
DC., P lavivenum C. DC., F? mungpooanum C. DC., R ovatistigmum C. DC., 
R sikkirnense C. DC., F? sonadense C. DC. and R renuibmctearum C. DC. 

1. Bracts of male and female spikes basified, with decurrent wings, never peltate 
or  medi fixed ........................................................................... .2  

+ Bracts of male and female spikes peltate, stalked or sometimes sessile and 
medifixed .............................................................................. - 3  

2. Leaves membranous, broadly ovate, base truncate or subcordate 
1. P. attenuatum 

+ Leaves subcoriaceous, ovate, base rounded ................ 2. P. rhytidocarpum 
3. Female flowering and fruiting spikes borne on short peduncles 2- 8mm (rarely 

to 12mm in F? sylvaricum); male spikes with anther cells horizontal, reniform, 
placed side-by-side with low lamella between ................................... .4 

+ Female flowering and fruiting spikes borne on longer peduncles 10-40rnm 
(shorter in P khasianum but then spikes interrupted); male spikes with anther 
cells inclined to erect, ellipsoid, placed end-to-end on conical connective. ..6 
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4. Older sterns deeply striate, not warted; leaves membranous, finely reticulate and 
gland-dotted beneath, especially on veins, veins puberulous beneath, not very 
prominent; petioles 10- 25mm; fruiting spikes cylindric, 1.5 - 3cm 

5. P. sylvaticum 
+ Older stems weakly striate, often warted; leaves subcoriaceous, not reticulate 

or glandular beneath, veins glabrous, prominent beneath; petioles 3 - 14mm; 
........................ fruiting spikes globose or shortly cylindric, 0.6 - 1.5cm .5  

5. Leaves on aerial shoots with base almost symmetric, cuneate or rounded but 
shortly decurrent on petiole (leaves on creeping stems cordate); axillary buds 
numerous, persistent and conspicuous; petioles 7 - 14mm; fruiting spikes globose 
or shortly cylindric ................................................. 3 P. mullesua 

+ Leaves on aerial shoots with base slightly oblique, rounded and shallowly 
cordate; axillary buds few, minute and inconspicuous; petioles 3 - 10mm; fruiting 

.................... spikes shortly cylindric, rarely subglobose .4. P. peepuloides 

6. Leaves deeply and symmetrically cordate, 7-veined from base without additional 
lateral veins above; veins minutely puberulous beneath ......... .6. P. longum 

+ h f  base cuneate, rounded or obliquely cordate, some veins arising suprabasally 
(in l? hamiltonii veins all basal but leaf base cuneate or rounded); veins glabrous 
(or sparsely puberulous in l? betleoides and l? chuvya). ...................... .7 

7. Leaf base strongly asymmetric, usually cordate on one or both sides (sometimes 
rounded-asymmetric in l? pedicellatum, but then male bracts long-stalked and 
female spikes not interrupted). ..................................................... .8 

+ h f  base asymmetric, usually cuneate, never cordate (or rounded and symmetric 
in P hamiltonii; sometimes rounded-asymmetric in l? suipigua but then male 

............................... bracts subsessile and female spikes interrupted) .10 

8. Free-standing shrub; leaves weakly cordate or rounded on one side; exstipulate; 
peuoles 4 - 9mm; male spikes 10 - 22cm; male and female peduncles 1 - 2cm; 

............................................... bracts long-stalked .7. P. pedicellatum 
+ Climbing shrubs; leaves strongly cordate on one or both sides; stipules 1 - 1.4cm, 

adnate to petiole; petioles 7-20mm; male spikes 4.5-8cm on peduncles 
2 - 3.5cm; female peduncles 1.1 - 4cm; bracts subsessile ....................... .9 

9. Leaves membranous, ovate or ovate-lanceolate; petioles 14 - 20mm; male spikes 
4.5 - 6cm on peduncles 2.5 - 3.5cm; female spikes 2.5 - 3.5cm, not interrupted 

..................................... in fruit, on peduncles 2 - 4cm .8. P. betleoides 
+ h v e s  thrnly coriaceous, oMte or usually broadly ovate; petioles 7 - 15mm; male 

s p i k  7 - &m on peduncles 2- 2.5cm; female spikes 9- IOcm, interrupted in 
........................................... fruit, on peduncles 1 .l - 1.5cm P. chuvya 

l0.kaves elliptic, with short blunt point.. ........................ .12. P. hamiltonii 
+ Leaves ovate to lanceolate, acuminate ........................................... . l l  
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11. Leaves t hlnly coriaceuus, ovate, 8 - 15cm, shortly acuminate; petioles 8 - 14mm 
fruiting spikes 9- 13cm; drupes ovoid, 5 - 6mm, sessile.. . . . . . .lo. P. suipigua 

+ Leaves membranous, narrowly ovate to lanceolate, 6- I k m ,  long-acuminate; 
petioles 4 - 8mm; fruiting spikes 2 - 3cm; drupes globose, 3 - 4mm diameter on 
short stout stalk 0.5 - lmm.. ... . ... . ............ ...... ........... 11. P. khasianum 

1. P. attenuatum Miquel. Nep: Chabo (117). Fig. 28 r- t. 
Climbing shrub, older stems distinctly striate when dry. Leaves membranous, 

green or yellow-green when dry, broadly ovate, 7 -9.5 x 4- 7cm, shortly 
acuminate, base truncate or weakly cordate, 7 - 9-veined in basal 7 - IOmm, with 
no main veins arising above, glabrous or sparsely pubescent beneath; petioles 
slender, 2 - 6cm, sometimes pubescent; stipules narrow, adnate to petiole, 5 - 8mm; 
axillary buds 5 - 8mm. Flowering spikes slender, 6 - 12cm, glabrous, on short 
peduncles 4 - 15mm. Male spikes with oblong, basifmed bracts with wings decurrent 
on rachis; stamens usually 3, anther cells horizontal, end-to-end, confluent, almost 
sessile. Female spikes with scales as in males, ovary globose, surrounded by rim 
composed of bracteoles and decurrent wings of bracts, stigmas 4. Fruiting spike 
interrupted, up to 12cm; drupes globose, c 4mm, sessile, loosely aggregated. 

Bhutan: S - Gaylegphug district (Gaylegphug) and Deothang district (Chenari 
and Deothang); Sikkim: terai, Rungit Valley, etc. Subtropical forests, 200-460111. 
August - October. 

2. P. rhytidocarpum Hook. f. Nep: Chabo, Tsabo. 
Similar to I? attenuatum but stems almost smooth when dry; leaves more 

coriaceous, ovate, 9 - 12 x 5 - 7cm, more finely acuminate, base rounded, 5-veined 
in basal 2 - 5mm, with 2 lateral veins arising 2 - 4cm above base, glabrous; petioles 
1.5 - 3cm; axillary buds c 15rnm; spikes stouter, 7 - 30cm; anther cells not confluent, 
lateral and + vertical, borne on filament c 0.5mm; stigmas 3 - 4; drupes ellipsoid, 
c 7 x 4mm. 

Bhutan: S - Sarbhang district (Singi Khola and near Phipsoo). Subtropical 
forest, in ravines and on river banks, 280-390m. March. 

3. P. mullesua D. Don; P guigual D. Don, l? brachystachyum Hook. f. nom. 
super-., Chavica sphaerostachya Miquel. Med: Pipiling Nep: Dala Charbo (34), 
Peepla. 

Terrestrial or epiphytic shrub 0.5 - lm, sometimes climbing, older stems warted, 
creeping stems pubescent. Leaves dark green when dry, those of creeping stems 
ovate-cordate; those on aerial branches elliptic to ovate, 7-15 x 2.5-8cm, 
acuminate, base k symmetric, cuneate or rounded but then shortly decurrent on 
petiole, 3 - 5-veined in basal 3 - IOmm, with 1 - 2 pairs of prominent lateral veins 
borne 1.5 - 3(- 5)cm above base, glabrous; petioles 7 - 14mm; stipules absent; 
axillary buds 5 -llmm, persistent and conspicuous. Male spikes slender, erect, 
3 - 7cm, on peduncles 3 - 4rnm; bracts peltate, subsessile, stamens 2, anthers slightly 
exserted beyond bracts, cells 2, 2 horizontal, reniform, placed side-by-side, with 
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low lamella between, not confluent. Female spikes globose or shortly cylindric on 
short peduncle 2-Smm, stigmas 3, minute. Fruiting spikes 6 - 12 x 6 - lornm, 
drupes c 2mm, densely clustered. 

Bhutan: S-Sarnchi, Phuntsholing, Chukka, Sarbhang and Gaylegphug 
~Wricts, C -Tongsa and %higang districts, N -Upper Mo Chu district wencho); 
S&m. Subtropical, Warm broad-leaved and Evergreen oak forests, 200- 220Om. 
February - June. 

The records of f? d i f w r n  Vahl from Bhutan (1 17) probably refer to this species, 
and records off? thomsonii (C. DC.) Hook. f. from Bhutan and Sikkim (80, 117) 
refer to f? sylvaticum, f? suipigua and P rnullesua. The record of I? wallichii 
(Miquel) Handel-Mazzetti ( P  aumntiacum C. DC.) from Bhutan (135) is based 
on a Griffith collection of P rnullesua. 

4. P. peepuloides Roxb.; Chavica peepuloides (Roxb.) Miquel, Chavica neesiana 
Miquel. Nep: Ruk kepla. 

Srmilar to I? rnullesua but leaves on aerial branches tapering to a round, shallowly 
cordate, usually oblique base, prominently 5-veined in basal 5 - lOrnm, but without 
lateral veins above; petioles 3 - 10mrn; axillary buds inconspicuous, minute; female 
spikes shortly cylindric, rarely subglobose, in fruit 6 - 15 x 5 - 6mm, on very short 
peduncles 1 - 4mm; drupes c lmm. 

Bbutna: S - Sarnchi district (Tarnangdhanra forest), Chukka district (Marichong) 
and Sarbhang district (Burborte Khola), C - Mongar district (Ngasam); Sikkim: 
Darjeeling foothdls. Subtropical forests, 280 - 1220rn. November - December. 

5. P. sylvaticum Roxb.; f? dekkoanum C. DC., P thomsonii (C. DC.) Hook. f. 
Climbing shrub, stems deeply striate when dry. Leaves on creeping stems broadly 

ovatecordate; those on aerial branches membranous, ovate to lanceolate, 7 - 13 
x 3-7cm, acuminate, base cuneate or rounded, symmetric or slightly oblique, 
5-wined at base, with 2 lateral veins arising 1.5 - 2cm above base, main veins densely 
puberulous, not very prominent, minor veins reticulate and gland-dotted beneath; 
petioles 1 - 2.5cm; stipules narrow, inconspicuous, adnate to petiole; axillary buds 
large 10 - 14mrn. Male spikes and anthers as in F? rnullesua, on peduncles 4 - IOmm. 
Female spikes cylindric, on short peduncle 4- 8(- 12)mm, stigmas 3 - 4. Fruiting 
spikes 15 - 30 x 7 - 10rnm; drupes globose, 3mm, densely arranged. 

Bhutan: C - Mongar district (Shongar); Sikkim: Kalimpong, Birick, Jalpaiguri 
etc Subtropical and terai forests, 380- %5m. March - May. 

6. P. longurn L. Nep: Pipla (34). Fig. 28 u -ab. 
Slender climbing shrub, stems puberulous, striate when dry. Leaves membranous, 

broadly mte on meping stems, 7 - 12 x 4 - 9cm, subacute or shortly and bluntly 
acuminate, base deeply cordate-auriculate, symmetric, palmately 7-veined from 
bax, wins minutely puberulous beneath, faintly prominent, eglandular; petioles 
long, 3 - 6cm; stipules narrow, adnate to petiole, 1 - 2cm; axillary buds slender, 
2 - 5mm; leaves on flowering shoots narrower, subsessile or on short petioles up 
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to 1.5cm. Male spikes slender, 4- 9cm, on peduncles 2 - 4cm; bracts peltate. 
distinctly but shortly stalked, stamens 2, shorter than bracts, anther cells inclined, 
end-to-end on short filament. Female spikes cylindric 15 -20 x 3 -4rnm, on 
peduncle 1 - 2cm, stigmas 3 - 4, large Fruiting spikes swollen, 2 - 2.5 x 0.6 - 0.8cm, 
drupes densely arranged, coherent. 

Bhutan: S - Phuntsholing district (Phuntsholing); Sikkim: Darjeding and 
Sookna. Subtropical forests, 150 - 8001-11. April -August. 

Cultivated and possibly naturalised. Grown for its fruit, used as a pepper, and 
for its roots which are used medicinally. The rrue Black A?ppr; R nigrum L,, IS 
sold in markets in Bhutan but is imported from India. 

7. P. pedicellatum C. DC.; I? boehmeriifolium sensu F.B.I. p.p. non (Miquel) C. 
DC., I? clarkei C. DC., I? nigramentum C. DC. Nep: Bale Chabq Long Pipla. 

Erect shrub 1 - 2.5m, blackish when dry, stems shallowly striate, glabrous. Leaves 
membranous, lower broadly ovate, 8- 13 x 6-8cm, shortly acuminate, base 
distinctly oblique, cuneate on one side, cordate or rounded on other side, 
5 - 7-veined at base, with 2 further lateral veins arising 2- 3cm above base, glabrous 
and eglandular but often reticulate beneath; upper leaves ovate-elliptic, 3 -6cm 
broad; petioles 4- 9mm; stipules absent; axillary buds few, slender c 5mm. Male 
spikes slender, flexuous, 10 - 22 x 0.2 - 0.3cm, on peduncles 1 - 2cm; bracts peltate, 
minute, long-exserted on slender stalks, stamens 2, much shorter than bracts, anther 
cells almost erect on very short filaments. Female spikes slender, 4-9cm, on 
peduncles 1 -2cm, stigmas 3. Fruiting spikes swollen, 8- 10mm broad, drupes 
densely aggregated. 

Bhutan: S-Sarnchi, Phuntsholing, Chukka, Sarbhang and Gaylegphug 
districts, C -Tongsa, Mongar and Tashigang districts; Sikkim: Tista valley, 
Darjeeling etc. Subtropical and Warm broad-leaved forests, 290-1800m. 
March -July. 

Leaves sometimes use for chewing with betel-nut. In the past confused with I! 
boehmeriifolium (Miquel) C. DC., from Assam and Burma, which differs in its 
larger, oblong leaves which are distinctly gland-dotted beneath. 

8. P. betleoides C. DC.; I? berle sensu F.B.I. p.p. non L., I? betleoides C .  DC. var. 
glabrifoliurn C. DC. Nep: Pan. 

Clunbing shrub, sterns weakly striate when dry, glabrous or minutely puberulous. 
Leaves membranous, lower ones broadly ovate-cordate, upper ones ovate to ovate- 
lanceolate, 9 - 17 x 4 - 7.5cm, acuminate, base strongly asymmetric, unequally 
cordate on both sides, 5-veined at base, with 2- 3 further veins arising 1.5 -2.5crn 
above base, veins prominent and sometimes sparsely puberulous beneath, lower 
surface minutely glanddotted; petioles 1.4 - 2.0cm; stipules conspicuous, 1 - 1 . 4 ~ ~  
subpersistent, adnate to petiole; axillary buds absent. Male spikes 4.5-6 x 
0.2 -0.3cm, on slender peduncles 2.5 - 3.5m, bracts peltate, short-stalked, stamens 
just exserted beyond bracts, anther cells erect on short stout filaments. Rmale spikes 
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2.5 - 3.5cm, on slender peduncles 2 - 4cm, stigmas 4( - 5). Fruiting spikes swollen, 
8 - 10mm broad, drupes 2mm, densely aggregated. 

Bhutan: S - Phuntsholing district (above Phuntsholing), and Sarbhang district 
(Singi Khola and Phipsoo), C -Mongar district (Shongar Chu); Sikkim: Rungit 
Valley, Darjeeling etc. Subtropical forests, 280 - 1300m. April -July. 

Leaves widely used for chewing with betel-nut as a stimulant. Sold in markets 
in S Bhutan, but apparently not cultivated. The true Piper betle L. does not occur 
in the E Himalaya. 

9. P. chuvya (Miquel) C. DC.; I! betle sensu F.B.I. p.p. non L. Nep: Chaba. 
Similar to I! betleoides but a stouter climber, leaves thinly coriaceous, ovate, 

often broadly ovate, 10 - 20 x 6 - 12cm, 5 - 7-veined at base with 2 further veins 
arising 2-5cm above base, puberulous and gland-dotted beneath; petioles 
0.7 - 1.5cm; stipules caducous; male spikes 7 - 8cm, on peduncles 2 - 2.5cm; female 
spikes elongate, 9- lOcm, on peduncles 1.1 - 1.5cm; fruiting spikes interrupted with 
only some drupes ripening, drupes c 4mm. 

Bhutan: S - Samchi district (Khagra valley near Go kti); Sikkim: Tista valley and 
Badamtam. Subtropical forests, 500m. April. 

10. P. suipigua D. Don; l? nepalense Miquel, I! gamblei C. DC., I? glabramentum 
C. DC., P subrigidilimbum C. DC., I! japvonum C. DC. Dz: De Pan/;. Nep: Dakley 
Chabo (1 17), Tsabo Lahara. 

Large climbing shrub, stems faintly striate when dry, glabrous. Leaves thinly 
coriaceous, dark green when dry, ovate, 8 - 15 x 3.5 - 6cm, shortly acurninate, base 
usually slightly oblique, cuneate to rounded, 3 - 5-veined at base, with 2 further 
lateral veins arising 1 - 2 cm above base, veins prominent on both surfaces, glabrous; 
petioles 8 - 14mm; stipules narrow, adnate to petiole, early caducous; axillary buds 
few, subulate, 1 - 2cm. Male spikes erect, 7 - 14cm, on peduncle 1 - 2cm, bracts 
peltate, subsessile, stamens 3, shortly exserted beyond bracts, anther cells erect, on 
short stout filaments. Female spikes 3 -6cm, slender, on peduncle 1 - 1.5cm; stigmas 
4. Fruiting spikes much elongated, 9-13cm, whitish hairy, interrupted, with 
scattered ovoid sessile drupes 5 - 6 x 4mm. 

Bhutan: S - Samchi, Phuntsholing, Chukka, Gaylegphug and Deothang 
districts, C - Punakha, Tongsa and Mongar districts; Sikkim: Tonglu, Darjeeling 
etc. Warm and Cool broad-leaved forests, 900- 3000m. May-August. 

11. P. khasianum C. DC.; I! curtistipes C. DC., I! mannii C. DC. Nep: Chabo. 
Similar to I! suipigua but leaves membranous, lanceolate or narrowly ovate, 6- 10 

x 2 - 4cm, long-acuminate, base cuneate, 3-veined at base, with 2 further lateral 
veins arising 1 - 1.5cm above base; petioles 4 - 8mm; axillary buds more numerous, 
3 - 4mm; spikes shorter, 2 - 3cm. on peduncles 4 - 8mm; drupes globose, smaller, 
3 - 4mm diameter, borne on short, stout stalk 0.5 - lmm. 

Bbutmm: S -Gaylegphug district (Gaylegphug) (1 17); Sikkim: Riang, Sivoke and 
Brip. Subtropical forests, 300  - 600m. February - June. 



12. P. hamiltonii C. DC. Nep: Jangli h n  (34).  
Similar to I? suipigua but stems deeply striate when dry; leaM thinly c o ~ u s ,  

pale when dry, elliptic or elliptic-obovate, 7 - I 1  x 4-  7cm. with a shon obtuv 
point, base rounded, 5-veined in lowermost 5mm of leaf, without additional lateral 
veins; petioles 1 - 2.2cm; fruiting spikes interrupted, 11 - 15cm, on pcdunck 1 - 2cm; 
drupes ovoid at first becoming subglobose c 2.5mm. 

Sikkim: Jalpaiguri terai. Subtropical terai forest. February. 

Family 51. CHLDRANTHACEAE 

by A.J.C. Grierson & D.G. Long 

Evergreen glabrous, aromatic subshrubs; stems with swollen nodes. Leaves 
opposite, simple, pinnately veined; base of petioles connate forming a rim beanng 
minute stipules. Flowers in terminal simple or paniculately-branched, braaeau 
spikes; bisexual, zygomorphic. Perianth absent. Stamens 3, connate into a staminal 
scale bearing 3 anthers, attached to base of ovary on one side and partly enveloping 
it. Ovary superior, 1-locular; ovule 1; style simple, short. Fruit a d r u p  

1. CHIDRANTHUS Swartz 

Description as for Chloranthaceae 

1. C elatior Link; C officinalis Blume. Fig. 28 j -m. 
Stems erect, 30 - 100cm. Leaves elliptic, 8 - 20 x 4 - 9cm, shortly acurninate, 

base cuneate, margins finely serrate; petioles 4- 8mm. Spikes often paniculately 
branched, 3-5cm. Bracts in opposite, distant pairs, ovate, c 1.5mm, each 
subtending an obliquely ovoid ovary 1 - 1.5mm. Staminal scale ovate, c 2mm, 
3-lobed, bearing a 2-locular (4-thecate) anther below the middle lobe and a 1-locular 
(2-thecate) anther below each outer lobe. Drupe ovoid, c 5mm, white 

Bhutan: S - Chukka district (Marichong) and Gaylegphug district (Gaylegphug); 
C - Punakha district (Rinchu); Sikkim. Undershrub in Subtropical and Warm 
broad-leaved forests, 270- 1600m. May-October. 

Family 52. ARISTOIX)<=HIACEAE 

by A.J.C. Grierson & D.G. Long 

Perennial rhizomatous herbs or woody climbers. Leaves simple, alternate, entire, 
rarely palmat if id or coarsely toothed, palmately veined, exstipulate. Flowers 
axillary, solitary or in short racemes, actinomorphic or zygomorphic, bk~ual, often 
foetid; perianth shortly globose-campanulate, 3-lobed or tubular and S-shaped 
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Or straight. Stamens 6 or 12, free or often adnate to style forming a column. Ovary 
inferior, Qlocular; style short, columnar, with 3 or 6 stigmatic lobes; ovules 
numerous, axile Fruit a dry or leathery many-seeded capsule 

1. Creeping rhizomatous herbs; flowers actinomorphic; perianth shortly globose- 
campanulate, 3-lobed; stamens 12, free ............................... .l. Asarum 

+ Woody climbers; flowers zygomorphic; perianth with long S-shaped or straight 
tube; stamens 6 or 12, adnate to style and forming a column 

2. Aristolochia 

Perennial creeping rhizomatous herbs. Leaves few, basal. Flowers solitary, 
axillary, actinomorphic krianth tube adnate to ovary, limb globose-campanulate, 
3-lobed, persistent. Stamens 12, free, in 2 whorls on top of ovary. Style stout, with 
6 short lobes. Fruit a coriaceous capsule enclosed in persistent perianth, bursting 
irregularly. 

1. A. himalaicurn Klotzsch; A. himalaicum var. bhutanicum W.  W. Smith. Fig. 
28 c-f. 

Rhizomes slender, woody. Leaves broadly ovate, 4 - 12 x 3 - 10cm, shortly 
acuminate, deeply cordate at base, margins entire but minutely ciliate, finely 
pubescent on both surfaces; petioles 4 - l&m. Pedicels 3 - 5cm. Periant h brownish- 
or greenish-purple, c 15mm across, tube c 12mm, pubescent, lobes triangular, 
6- 7mm, acute, strongly reflewd, minutely papillose within. Capsule c 15mrn; seeds 
ovoid, dorsally rounded, ventrally grooved and arillate. 

Bhutan: C-Thimphu, Punakha, Bumthang and Mongar districts; Sikkim. 
Amongst herbs and shrubs in Fir, Hemlock and Cool broad-leaved forests, 
2750- 3500m. May-July. 

Woody twiners or climbers. Leaves entire or deeply palmatifid, rarely coarsely 
toothed at apex. Flowers axillary, solitary or in racemes or cymes, zygomorphic 
Perianth tubular, Sshaped or almost straight, with narrow or broad limb at mouth. 
Column with 3 or 6 stigmatic lobes; stamens 6 or 12, solitary or in bundles of 2 
or 4 below each lobe. Fruit a 6-valved capsule. 

1. lxaves deeply palmatifid or with a few coarse teeth at apex 
5. A. platanifolia 

+ h v e s  undivided, entire ............................................................. . 2  



2. perianth tube narrow, almost straight, abruptly globose-swollen near base; 
......................................................... column 6-lobed 6 A. tag* 

+ perianth tube S-shaped, inflated throughout; column 3-lobed ................ 3 
3. Limb of perianth broad and flat, 3.5-9cm across; throat and limb brownish- 

................................................................................. purple.. .4 
+ Limb of perianth narrow, reflexed, 2 - 2.5cm across; throat yellow, limb purple 

5 
4. Perianth tube strongly inflated at bend, 3 -4cm broad, sparsely to moderately 

pubescent; limb 6-9cm across; anthers 12 ....................... 1. A. griffithii 
+ Perianth tube weakly inflated at bend, 1 - 1.5cm broad, densely hirsute; limb 

.......................................... 3.5 - 5cm across; anthers 6 . .  .2. A. nakaoi 
5. Leaves ovate, often broadly so, 10 - 26cm broad, densely appressed sericeous . . .............................................................. beneath.. .3. A. cathcartu 
+ Leaves ovate-lanceolate or oblong, 5 - 15cm broad, pubescent beneath 

4. A. wcatn 

1. A. griffithii Duchartre; Isotrema griffithii (Duchartre) Fischer. Fig. 28 g,h. 
Leaves ovate, 6- 15 x 5 - 9cm, acute or shortly acuminate, base strongly 

auriculate-cordate, entire, sparsely pubescent on both surfaces, 7 - 9-veined at base; 
petioles 2.5 - 5cm. Flowers solitary, axillary, pendent, on pubescent pedicel 2 - 4cm 
bearing a small leaf-like bracteole. Perianth S-shaped; folded tube 4-6.5cm, green 
with purple veins, strongly inflated at bend, 3 - 4cm broad, sparsely to moderately 
pubescent; limb funnel-shaped, rhombic-orbicular, 6- 9cm across, yellowish with 
dark purple veins outside, coarsely warted and brownish-purple within. Column 
3-lobed, bearing 12 anthers; ovary cylindrical, 3 - 5cm. Fruit oblong, 12- 18 x 
1.5-2.5cm, 6-ribbed, dehiscing into 6 longitudinal valves. Seeds ovate, 4-6 x 
3mm. 

Bhutan: S-Chukka district, C-Thimphu, Punakha, Tongsa, Mongar and 
Tashigang districts, N -Upper Mo Chu district; Sikkim. Cool broad-leaved, 
Evergreen oak and Fir forests, 1800- 3000m. April - May. 

2. A. nakaoi Maekawa; Isotrema nakaoi (Maekawa) A. R. Smith 
Similar to A. griffithii but leaves densely pubescent beneath; flowers smaller; 

folded perianth tube c 3cm, weakly inflated at bend, 1 - 1.5cm broad, densely brown 
hirsute; limb subtriangular 3.5 - 5cm across; anthers 6; fruit (immature) narrowly 
obovoid, c 4 x 2cm. 

Bhutan: C - Punak ha district (Wangdu Phodrang), Tongsa district (between 
Tongsa and Tashiling) and %higang district (Kori La); Sikkim: Gyreebans. 
Evergreen oak forests, 2000-2700m. March - June. 

3. A. cathcartii Hook. f. 
Leaves ovate, often broadly ovate, 17 - 35 x 10- 26cm, shortly acuminate, base 

cordate, densely appressed sericeous beneath; petioles 6- 13cm. Flowers 2 - 3 in 
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short densely villous racemes on lower leafless stems, or in axils of lowernlost leaves. 
Manth S-shaped; folded tube 4-4.5cm, strongly inflated, white with purple veins 
and reticulations, pilose; mouth much broader than tube, squarish, c 2.5cm across, 
yellow with purple dots within; limb narrow, rim-like, reflexed, dark purple with 
bristle-like papillae Column 3-lobed, bearing 6 or 12 anthers. Fruit obovoid, 
2.5 - Scm, &angled. 

Bbutan: S - Sarbhang district (Singi Khola); Sikkim: Mungpoo, Rongsong, etc. 
Subtropical forests, 400- 900m. March. 

4. A. saccata Wall. 
Similar to A. cathcartii but leaves narrower, ovate-lanceolate or oblong, 10- 35 

x 5 - 15cm, pubescent beneath; perianth tube yellowish-white or  purple, mouth 
rounded, scarcely broader than tube, uniformly yellow within. 

Sikkim: foothills (34). Subtropical forests, up to 1800rn. March. 

5. A. platmnifotia (Klotzsch) Duchartre 
Leaves broadly ovate or orbicular, 17 - 25 x 20- 30cm, deeply palmatifid with 

oblong, toothed lobes 1 - 3cm broad, sometimes unlobed with 3 - 7 coarse teeth 
at apex; prominently reticulate and pubescent beneath; petioles 4 - 8cm. Flowers 
similar to those of A. cathcartii and A. saccata; perianth tube yellowish or red- 
bmwn. Capsule linear-oblong, 10- 14 x 2.5 - 3.5cm, 6-ribbed. 

Bhutan: S -Chukka district (Sinchu La, Raidak valley), C -Tongsa district 
(below Shamgong); Sikkim. Warm broad-leaved forests, 1500 - 1600m. 
September - October. 

6. A. teala Chamisso; A. mxburghiana Klotzsch. Fig. 28 i. 
Leaves ovate, 8- 10 x 4.5 - lOcm, acurninate, base deeply cordate-auriculate, 

glabrous or minutely pubescent on veins beneath; petioles 3 - 5cm. Flowers 5 - 15 
in lax d a r y  racemes or cymes 5 -9cm. Perianth tube narrowly tubular, almost 
straight, 1.5 - 2cm, whitish, with globose swelling 4 - 5mm broad near base; mouth 
very oblique, lower lip elongate, hear, c 2cm, dark purple. Column Globed, bearing 
6 anthers. Capsule obovoid, 7 - 9 x 3 - 4cm, membranous. 

Bbutan: S-Samchi district (near Gokti) and Sarbhang district (Phipsoo); 
?3kkh Tista valley, etc Subtropical forests, 300-  900m. May-June. 

by A.JC. Grierson & D.G. Long 

T m  or shrubs. h e s  simple, alternate, pinnately veined usually with numerous 
prominent lateral veins, exstipulate. Flowers solitary, clustered or in panicles, 
octinomorphrc, bisexual. Sepals 5, imbricate, persistent. Petals 3 - 5, free, imbricate, 
deciduous. Stamens numerous, free or united in bundles at base; anthers 2-locular, 



opening lengthwise by slits or by apical pores. Carpels 1 -many, superior, free or 
somewhat connate at centre of receptacle; styles free Fruiting carpels dehiscent 
and naked, or indehiscent and berry-like, enclosed within a subglobose pseudocarp 
composed of the enlarged, somewhat fleshy. imbricate sepals; seeds 1 or few, 
sometimes arillate. 

1. Trees; flowers solitary or in clusters.. ................................. . . I .  Dillenia 
+ Shrubs, often scandent; flowers in terminal panicles ............. ..2. Tetmcem 

1. DILLENIA L. 

Trees. Leaves large Flowers solitary and tehinal  or in clusters on older branches. 
Sepals spreading and herbaceous at first, becoming enlarged and fleshy in fruit. 
Petals 5, larger than sepals. Stamens almost free Carpels 5 - 20 borne on a conical 
receptacle; styles radiating. Fruiting carpels enclosed within globose pseudocarp; 
seeds exarillate. 

1. D. pentagyna Roxb. Nep: Tantri (34), Tartarey, Tantare. 
Deciduous tree up to 25m. Leaves obovate, 20- 50 x 10-20cm, obtuse or 

shortly acute, base cuneate, margins nearly entire to distinctly serrate, veins 25 - 50 
pairs, pubescent on veins beneath and forming small tufts of hairs at ends of teeth; 
petioles 1 - 5cm. Flowers precocious, 2.5 - 3cm across, 2 - 7 in clusters on rounded 
projections on older branches, pedicels up to 6cm. Sepals ovate, 8 - 12 x 5 - 9mm, 
reddish, acute or obtuse. Petals obovate, 15 - 20 x 5 - lOmm, yellow, rounded at 
apex. Stamens in 2 series, the outer numerous, inwardly curved, the inner series 
(about 10) outwardly reflexed; anthers opening by longitudinal slits. Carpels 5, 
oblong, 3 -4 x 1.2 - 1.5mm; styles c 4mm. Pseudocarps orange, c 1.5cm diameter; 
fruiting carpels c 8 x 5mm, each 1 - 2-seeded, seeds ovoid, 5 x 3.5mm, black, 
glabrous. 

Bhutan: S-Phuntsholing, Sarbhang, Gaylegphug and Deothang districts; 
Sikkim. Subtropical forest slopes, 200- 65011-1. March -April. 

Timber reddish brown, valuable for construction work if well-seasoned (34,48). 

2. D. indica L. Nep: Panchphaf, Panchkuf (34), Panchphale. Fig. 29 w,x. 
Similar to D. pentagyna but evergreen; leaves elliptic to oblanceolate, 15 -40 x 

5 - 12cm, acute, attenuate at base, margins serrate, veins 30- 50 pairs, appressed 
hirsute on veins especially beneath; petioles 2- 7cm; flowers solitary, terminal, 
15 - 20cm across, pedicels 4 - 8cm; sepals obovate, 4 - 6 x 3 - 5cm; petals white, 
obovate, 7 - 9 x 5 - 6.5cm, rounded at apex; anthers opening by apical pores; 
carpels 14 - 20, styles white, narrowly oblanceolate, c 18rn1-11, flattened; pseudocarps 
yellowish, 10-12cm diameter; fruiting carpels 3.5 x 1.5cm, each with 5 seeds 
embedded in pulp, seeds reniform, 6 x 4mm, reddish, hirsute along outer margin 
with hairs 2mm. 
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53. DILLENIACEAE 

Bhutan: S -Sankosh district (near Pinkhua) and Sarbhang district (Singi Khola); 
sikkjjn: terai. Riverine subtropical forest, 340 - 390m. August. 

The record of D. auma Smith from Bhutan (80) probably refers to this species. 
Timber little used (34), pseudocarps edible and used as cattle-fodder, bark leaves 
and fruit used medicinally (13). 

2. TETRACERA L. 

Shrubs often scandent with flexuous branches. Fanicles few- or many-flowered, 
terminal. Sepals 5, reflexed in flower and fruit. Petals 3, caducous. Stamens 
numerous, filaments free. Carpel solitary (or rarely 2) bearing a straight style. 
Fruiting carpel coriaceous, 1 -2-seeded, dehiscing longitudinally into 2 halves; seeds 
arillate. 

1. T. sarmentosa (L.) Vahl; Delima sarmentosa L. 
Erect shrub up to 3m, or scandent up to 6m, much-branched, branches scabrid, 

sparsely hirsute. Leaves elliptic or obovate, 5 - 12 x 4- 7cm, obtuse or shortly acute, 
base rounded or cuneate, margins subentire or shallowly serrate especially in the 
upper part, veins 10 - 14 pairs, scabrid with minute papillate scales on both surfaces, 
sparsely hirsute between veins above and on veins beneath; petioles 1 - 2cm. Flowers 
7 - lOmm across, m c e l s  2 - 7mm. Sepals broadly elliptic, 3 - 4 x 2 - 3mm, ciliate. 
Petals o b o ~ t e ,  3 -4 x 2-3mm, whitish. Carpel ovoid, c 2 x 1.5m.m; style c 3mm. 
Fruiting carpels ovoid, 6- 10 x 5 - 6mm, purplish, glossy; seeds ovoid, 4 x 3mm, 
black, + surrounded by a pale aril which is laciniate above 

West Be@ Duars: Bwa; Sikkim: Darjeeling and Sivoke Terai forests. 
May - October. 

The above description refers to subsp. andamanica (Hoogland) Hoogland, the 
only subspecies in the area. 

FK;. 29. Tbaraq m-, Acbh6dhoec and DiPeatscae Theocese. a & b, Eurya acuminala: 
a portion of shoot with leaves and inflorescences; b, flower. c - e, Schima wallichii: q shoot apex with 
ltavcs and flawas; 4 ddrisced caw, 5 sad. DipQrmavpsrrw. f - j, Shorn mbusla: f, leaf; g, portion 
of in- h, m, i i j, capsuk endosed by aarrsccnt calyx. k, Yorim lonceijolia: capsule 
with pmismu calyx -. I - Acfinidio mUw: I, portion of shoot with leaf and inflorescence; 
m. f-k flwr, n, d t  fbm; o, anther; p, fruit. q - s, Soumuja armata: q, upper portion of shoot 
with kavcs and inflorcscencts; r, flower; s, stamen. t - v, Soumuja napaulensis: t, portion of shoot with 
Leaf and -, u, flower; v, stamen. D1Pcabcac. w & x ,  Dillenia indica: w, upper portion of 
shoot with leaf and fkm; r; pseudocarp consisting of enlarged persistent sepals enclosing fruit. Scale: 
x x %;a ,$C , I .q ,~ ,w  x ' / ) ; d , g x  Yz;j,p,r x % ; k  x 4 / 5 ; h  x I ; m , n , u  x 1 % ; ~  x 2;b 
x 3'/1; 4 s x 4%; i x $ v x 6. Dnwn by M. Baus. 





by A.J.C. Grierson & D.G. Long 

Trees or shrubs, sometimes climbing. Pith of branches solid, hollow or 
chambered. Leaves alternate, simple, pinnately veined, glabrous or with simple hairs 
or scales, d p ~ l a k  Flowers bisexual or unisexual, solitary or few to many in cymes 
or panicles. Sepals 5, imbricate Petals 5, imbricate, free or shortly connate. Stamens 
numerous, anthers opening by longitudinal slits or apical pores. Ovary 5 -many- 
celled with an equal number of styles. Fruit a berry. 

1. Scrambling shrubs; petals free; anthers opening by longitudinal slits; styles 
................................................................. numerous 1 Actinidia 

+ Trees or e m t  shrubs; petals shortly united at base; anthers opening by apical 
........................................................... pores; styles 5.. .2. Saumuja 

1. ACTINIDIA Lindley 

Dioecious scrambling shrubs with simple hairs, pith often chambered. Flowers 
solitary or few in subumbellate cymes. Male flowers with well-developed stamens 
(two-thirds as long as petals) and rudimentary ovaries with minute styles. Female 
fhm with welldmloped aary and 15 -20 styles, stamens only one-third as long 
as p e a  or apparently welldeveloped but with anthers empty or containing only 
sterile pollen. Berry oblong, often spotted with lenticels. 

1. A. dloso Lindley. Nep: Tekiphal(34). Fig. 29 I -  p. 
Scandent up to 71x1, stems glabrous or with a f w  soft simple hairs and sometimes 

with conspicuous knticels. h v e s  ovateeliptic, 5 - 15 x 2 - 7cm, acuminate, base 
rounded or cuneate, margins finely serrate, usually with hair-like teeth, glabrous 
or f'ly pubescent beneath, lateral veins 7 - 10 pairs, sometimes with prominent 
parallel minor veins between them; petioles 2- 4.5cm. Flowers solitary or in 
2 - 5( - lZ)-flowwed cymes. Sepals ovate, 5 - 6 x 3.5 - 5mm, obtuse, ciliate Petals 
whix W t e ,  10- 12 x 7 - 8mm, rounded. Male flowers with filaments c 6mm; 
rudimentary ovary m i d ,  c 1.5mm. Female flowers sometimes with filaments 
2- 3mm; ovary oblong, c 3.5m11-1, densely pubescent, styles 4mm, linear. Fruit 
oblong, cyhdncal, up to 6 x 2.5crn, bearing reflexed persistent sepals at base, 
usually brawn-pubexent at first but later purplish and covered with circular brown 
lenticds c Imrn diameter. 

Bbatirt: S -Chukka, Gaylcgphug and Deothang districts, C -Thimphu, 
Pu- Tongsa and %higang districts, N -Upper Mo Chu and Upper 
&unthang Chu districts; SiLLrina. Margins of Cool broad-leaved forests, 
1400- 24%. M?y-July. 



A variable species so far as chambering of pith, prominence of minor veins and 
pubescence of fruit are concerned. Fruit edible (34). 

2. A. strigosa Hook f. & Thomson. Nep: Tekiphal(34). 
Similar to A. collosa but young stems, petioles and midribs beneath usually 

densely covered with spreading brown bristles up to 3mm. 
Bhutan: C -Tongsa district (Chendebi) and Mongar district (Namning and 

Zimgang); Sikkirn. Cool broad-leaved forests, 2550- 2750111. May-June. 
Possibly not specifically distinct from A. callosu as intermediate specimens occur. 

Fruit edible (34). 

2. SAURAUJA Willdenow 

Trees or shrubs. Branches, petioles and undersurface of midribs usually bearing 
scales; pith often hollow. Leaves often with numerous lateral veins. Inflorescence 
axillary, often in axils of fallen leaves; flowers solitary, cyrnose, paniculate or in 
few-flowered clusters; bisexual. Sepals 5, imbricate Petals 5, connate at base 
Stamens numerous, adnate to petals, anthers opening by apical pores. Ovary 
5-celled, styles 5. Berry often globose 

1. Flowers solitary or clustered, + sessile .............................. .l. S. armata 
+ Flowers in cymes or panicles ....................................................... .2 

................. 2. Inflorescence of elongated (15 - 35cm) panicles.. Species 2 & 3 
+ Inflorescence of clustered, rarely solitary, short (1 - IOcm) cymes 

Species 4-6 

1. S. armata Kurz; S. cerea Dyer. Fig. 29 q - s. 
Shrub or tree to 7m, bearing sharp-pointed lanceolate scales c 2rnm. Leaves 

obovate, 20- 30 x 10- 15cm, rounded and shortly acute, base cuneate, margins 
serrate with fine sharp-pointed teeth, veins 12-20 pairs, glabrous; petioles 1 -4crn. 
Sepals broadly elliptic or suborbicular, 7 - 12 x 6 - 12cm, densely pubescent and 
scaly. Petals white, crimson at base, oblong or obovate, c 15 x 8 - IOmrn, rounded. 
Ovary globose, c 5mm, brownish tomentose; styles 5. Fruit unknown. 

Bhutan: S-Chukka district (Marichong) and Sarbhang district (between 
Sarbhang and Chirang). Subtropical mixed forest, 900- 1200rn. April -July. 

2. S. napaulensis DC. Sha: Mingdormu Shing Nep: Gogun (34). Fig. 29 t-v. 
Tree to 6m bearing appressed ovate scales 1 - 1.5mm. Leaves elliptic-oblanceolate, 

(1 5 - ) 20 - 35 x (5 - ) 6.5 - 12cm, acurninate, base rounded, margins finely serrate, 
veins 30- 35 pairs, glabrous or more often brownish tomentose beneath; petioles 
2 - 5cm. Panicles 15 -20cm. Sepals ovate, 5 -6 x 4mm, glabrous. Petals pink, 
obovate, c 10 x 6mm, rounded. Fruit globose, c 8mm diameter. 



B b u m  S -Phuntsholing to Deothang districts, C - Punakha to Tashigang 
districts; Sikkim. Warm broad-leaved forests, 1300 - 2100m. May -August. 

3. S. griffithii Dyer. Nep: Gogun (34). 
Similar to S. napaulensis but young shoots, petioles, peduncles and leaf- 

undersides densely brown tomentose, scales linear-lanceolate c 1.5mm, few, weak; 
leaves broadly elliptic or obovate, 25-40 x 13-18cm, obtuse but with a short 
(C 5rnrn) thick point, petioles 5 - 7cm; panicles up to 40cm; sepals elliptic, c 6 x 
4mm, densely pubescent; petals pale purple, obovate, c 8 x 4mm; fruit unknown. 

Bhutan: S-Gaylegphug district (near Surey); Sikkim: Ryang and Sittong. 
Subtropical forests, 900 - 1500m. June. 

4. S. fasciculata Wall. Nep: Gogun (34). 
Shrub or tree to 5m bearing few oblong scales, c lrnrn, acute or obtuse and 

minutely toothed. h v e s  elliptic, lanceolate or ovate, 12 - 25 x 3 - 9cm, acuminate, 
base rounded or cuneate, margins finely serrate, veins 25 - 30 pairs, often bearing 
small rough scales c 0.3mm, thinly brownish-tomentose beneath. Cymes glabrous, 
4- lOcm, in clusters of 1-6, each 3 - 11-flowered (rarely 1-flowered); bracts narrow 
lanceolate, 1-2mm. Sepals suborbicular, c 5mm long and broad. Petals white, 
obovate, c 9 x 5mm, rounded. Fruit globose, 7- 8mm. 

B h u U  S - Sarbhang and Deothang districts, C -Tongsa and Mongar districts; 
Sikkim. Warm broad-leaved and Subtropical forests, 1050 - 1550m. May- July. 

5. S. punduma Wall. Dz?: Mang Mang-Ma (117); Nep: Rate Gogun (34). 
Similar to S. fmciculara but scales ovate, 1.5 - 3mm, acute; cymes scaly and 

pubescent, 3- to many-flowered; bracts elliptic, 4-6 x 3mm; sepals elliptic, c 10 
x 6mm; petals pink, c 15 x 8mm. 

Bhut.n: S - Gaylegphug district (Tarna) and ?Deothang district; Sikkim. 
Subtropical forests, 1050 - 1200m. April -August. 

6. S. roxbllrghii Wall. Nep: Gogun, Aule Gogun (34). 
Similar to S fasciculata but scales few, ovate, acuminate; leaves with 10- 16 pairs 

of wins, thinly tomentose beneath; cymes pubescent, 1 - 3 (- 4)cm; bracts ovate, 
1.5 -b, sepals elliptic, 4- 5 x 3mm; petals pink c 6 x 2.5mm; fruit globose, 
5-6mm diameter. 

Bhutas: S-Sankosh district (near Pinkhua) and Gaylegphug district (near 
Gaylegphug); W m .  Subtropical forest, 270- 1650m. May- August. 

by A.J.C. Grierson & D.G. Long 

Evergrctn resinous trees with indumentum of stellate hairs or peltate scales. 
kwcs  alternate, simpk, entire, pinnately wined; stipules small, deciduous. Flowers 
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I SHOREA 

bisexual, actinomorphic, in axillary or terminal parudes, fragrant. Catyx tube short, 
bearing 5 imbricate or valvate lobes, becoming enlarged and wing-like in frui t .  
Petals 5, twisted in bud, free. Stamens 15 -numerous, anthers opening by 
longitudinal slits, connective elongated above anther cells. Ovary 3ceUcd, supenor. 
Fruit indehiscent, usually 1-seeded. 

1. Leaves ovate-oblong, cordate at base; stamens numerous; fruit usually with 3 
large and 2 smaller oblanceolate obtuse calyx lobes ................. . I .  Shora 

+ Leaves elliptic-lanceolate, cuneate at base; stamens 15; fruit with 5 equal-sized 
ovate-acute calyx lobes ....................................................... hdco 

1. SHOREA Roxb. 

Panicles axillary or terminal. Calyx-tube short, lobes imbricate ovate at flowering 
time. Petals elongate, ovate-lanceolate. Stamens numerous (20 or more), anthers 
with +_ reflexed subulate connective. Ovary conical, densely pubescent, tapering 
to a short glabrous 3-branched style Capsule leathery, enclosed by acerescent calyx 
and bearing above the oblanceolate calyx lobes, 3 of which are larger than the 
others, rarely all subequal. 

1. S. robusta Gaertner f. Hindi: Sal; Nep: Sakhua (34). Fig. 29 f-j. 
b g e  tree Leaves ovate-oblong, 10-20 x 6- 12cm, acurninate to a blunt point, 

base cordate, glabrous, lateral veins 12-14 pairs; petioles 2-2.5cm; stipules 
lanceolate, c 8mm, densely covered with silvery peltate scales. Panicles branching 
in unilateral racemes, densely pubescent. Calyx (including lobes) 5mm, densely 
yellowish pubescent. Petals ovate-lanceolate, 12 - 14 x 5mm, pubescent outside, 
glabrous and orange-coloured within. Stamens 2 - 3mm, filaments broadened at 
base, connective elongated c 0.5mm beyond anther-cells. Ovary conical, c 4mm, 
style c lmm. Capsule ovoid, c 2 x 1.2cm; longer calyx lobes c 6.5 x 1.5cm, shorter 
ones c 5 x 0.7cm, pubescent, longitudinal veins 8 - 10. 

Bhutan: S - Samchi district (native), Phuntsholing district (cultivated) and 
Sarbhang district (native), C - Punakha district (cultivated); Sikkim. Subtropical 
terai forests, 200- 1370m. April. 

Often cultivated; 'the most valuable tree in the district' (34); timber very durable, 
used in bridge-building and for railway-sleepers; resin used for incense and bark 
for tanning (34). Resin and leaves used medicinally (13). 

2. VATICA L. 

Panicles axillary and terminal, finely pubescent. Calyx lobes ovate, + valvate. 
Petals elliptic, pubescent outside. Stamens 15, anthers oblong, connective elongated, 
acuminate, erect. Capsule leathery, 1 -2-seeded, calyx lobes ovate, subequal. 



1. V. lanceifolia Blume. Fig. 29k. 
Medium-sized tree Leaves elliptic-lanceolate, 12 - 18 x 5 - 7cm, acurninate, base 

cuneate, glabrous, lateral veins 10 - 12 pairs; petioles 1 - k m ,  thickened above Calyx 
c 4mm, lobes ovate, acute Petals cream-coloured, 2 - 2.5 x 0.3 - 0.4cm. Stamens 
2-3mm. Ovary ovoid, c 2mm, style + as long, thickened above, 3-branched. 
Capsde ovoid, 2-2.5 x 1.5 -2cm, finely tomentose, calyx lobes c lcm long and 
broad, + cordate at base 

Bhutan: locality unknown (80). April - May. 
Doubtfully recorded from Bhutan, based on a Griffith collectiorr. 

Family 56. THEACEAE 

by A.J.C. Grierson 

Trees or shrubs. Leaves alternate, simple, pinnately veined, mostly evergreen, 
exstipulate Flowers solitary or clustered, unisexual or bisexual, actinomorphic, 
often bracteate. Sepals 5 -6, free or shortly connate, imbricate Petals 5 - 8, free 
or connate at base, imbricate. Stamens 5 or 15 to numerous, free or connate at 
base, sometimes adnate to petals, anthers basifixed or medifixed, sometimes 
chambered, opening by lengthwise slits. Ovary 3 - 5-celled, superior. Fruit 
indehiscent and berry-like or capsular and dehiscent into 3 - 5 valves from a central 
axis. 

................ 1. Flowers unisexual; fruit subglobose, c 5mm diameter .l. Eurya 
+ Flowers bisexual; fruit ovoid, oblong or subglobose, 1.5 - 2.5 x 1 - 1 .5cm. .2 
2. Anthers basifixed; fruit ovoid, c 2 x 1.5cm, berry-like, indehiscent 

2. Ternstroemia 
+ Anthers medifixed; fruit capsular, subglobose or oblong-ellipsoid, splitting into 

..................................................... 1 - 5 valves from a central axis .3 

3. Capsule oblong-ellipsoid, splitting into 5 narrowly elliptic valves; seeds with an 
............................................................... apical wing .3. Gordonia 

+ Capsule subglobose, splitting into 1 - 5 broadly elliptic valves; seeds unwinged 
................................................ or 2 surrounded by a narrow wing .4 

4. Capsule woody, 5-valved; seeds compressed, bearing a semicircular 
.......................................................................... wing -4. Schima 

+ Capsule leathery, 1 - 3-valved; seeds subglobose, unwinged ... .5. Camellia 

1. EURYA Thunberg 

Boecious shrubs or small trees. Flowers 2 - 4 in axillary clusters, usually from 
axils of fallen leaves, sometimes soh-, pedicels short (3 - 5mrn), usually bearing 



I .  EURYA 

2 small bracteoles. Sepals 5. Petals 5, slightly connate at base !bnens 5 - 15, adnatt 
to base of petals, anthers basifured, sometimes chambered. Ovary 3crlled, styles 
3, free or united. Fruit subglobose, somewhat fleshy and berry-like, indehiscent. 

1. Male flowers with 5 stamens; female flowers with styles free to base 

+ Male flowers with about 15 stamens; female flowers with styles united at base 
2 

2. Veins of leaf indistinct on upper surface, faintly prominent beneath; male flowers 
with uncharnbered anthers; female flowers with style base 0.5 - lmm and style 
branches 1.5 -2mm . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 E. mminata 

+ Veins of leaf+ prominent above and beneath; male flowers with chambered 
anthers; female flowers with style base 2- 2.5mm and style branches 1.5 - 3mm 

3. E. cedfolia 

1. E. cavinenis Vesque; E. japonica sensu FBI. non Thunberg. Nep: Jhingni (34). 
Shrub 1 - 3m. Buds and young shoots usually glabrous, sometimes sparsely 

appressed-pubescent at first, often with 2 decurrent ridges from each node. Leaves 
elliptic or oblanceolate, 4 - 12 x 1.5 - k m ,  acute or more usually acuminate, base 
rounded or cuneate, glabrous, margins serrate in upper half or two-thirds, veins 

deeply impressed above; petioles 3 - 5mm. Sepals broadly ovate, 2.5 - 3mm long 
and broad, ciliate, otherwise glabrous. Petals white or cream-coloured, obovate, 
4-4.5 x 3-4mm. Male flowers: stamens 5, anther cells not chambered. Female 
flowers: ovary subglobose, c 1.5mrn diameter, styles 0.5 - lmm, free Fruit broadly 
ellipsoid, c 5mm long and broad. 

Bhutan: C -Tongsa district (near Kinga Rapden) and Tashigang district (near 
Tobrang), N -Upper Mo Chu and Upper Kuru Chu districts (Sergong La); Sikkim. 
Abies/Rhododendmn forests, 3050 - 3350111. April - May. 

A somewhat variable species vegetatively: twigs can be completely glabrous or, 
as in typical material, sparsely appressed-pubescent and they are usually distinctly 
ribbed. The Bhutan specimens, which may represent a distinct variety, have more 
pubescent and less strongly-ribbed branches. Timber valuable (34). 

2. E. acuminata DC. Nep: Sanu Jhingni (34), Jingane. Fig. 29 a,b. 
Shrub or tree to 12m, young branches pubescent with 2 spreading hairs. Leaves 

elliptic-lanceolate, 6 - 12 x 1.25 - 3.5cm, acuminate or sometimes acute, base 
cuneate, margins finely serrate, glabrous or sparsely pubescent beneath, wins 
indistinct on upper surface, faintly prominent beneath; petioles 2- 3mm. Sepals 
broadly elliptic, c 2 x 2mm, glabrous. Petals obovate, c 4-4.5 x 3mm, yellow. 
Male flowers: stamens c 15, anther cells not chambered. Female flowers: ovary 
subglobose, c 1.5mm diameter, glabrous, style base 0.5 - lmrn, branches 1.5 -2mm. 
Fruit c 5mm diameter. 

Bhutan: S -Chukka, Gaylegphug and Deothang districts, C -Thirnphu, 



Punakha, Tongsa and %higang districts, N -Upper Mo Chu district; Sikkim. 
Warn broad-leaved and Subtropical forests, 850 - 2300rn. August - November. 

3. E cclosaolia (D. Don) Kobuski; E. symplocina Blume. Sha: Khuberbu Shing; 
Nep: Bam Jhingni (34). 

Tree 2-7m. Buds and young branches appressed-pubescent. Leaves elliptic- 
lanceolate, 6-12 x 2-4cm, acuminate, base rounded or cuneate, margins entire 
or senate in the upper half, brown when dry, usually blotched with green, lateral 
veins orange-coloured, + prominent above and beneath. Sepals broadly elliptic, 
c 25  x 2mm, obtuse, appressed-pubescent externally. Petals yellow, oblong-elliptic, 
4 x 2-2.5mm. Male flowers: stamens c 15, anther cells divided into 4- 6 rounded 
chambers. Female flowers: ovary pubescent or glabrous, style base 2- 2.25mm, 
branches 1.5-3mm. Fruit blue-black, broadly ellipsoid or subglobose, 5 x 
4 - 5mm, glabrous or with a few hairs. 

Bhutan: S -Chukka, Gaylegphug and Deothang districts, C - Punakha, Tongsa 
and Tashigang districts; Sikkim. Warm evergreen broad-leaved forests, 
1700- 2000111. October - November. 

The record of E. trichocarpa Korthals from Bhutan (80) is based on a 
misidentification of this species. Timber valuable for fence posts and fuel (34). 

2. TERNSTROEMIA L. f. 

Evergreen trees. Leaves coriaceous. Flowers bisexual, solitary, axillary, pedicels 
usually recurved. Sepals 5. Petals 5, connate at base. Stamens numerous; anthers 
basifvred. Ovary 2-3celled; style minutely 2-3-lobed. Fruit berry-like, 
indehiscent . 

1. T. gymnanthera (Wight & Arnott) Sprague 
Tree 4- 12m. Leaves elliptic, oblanceolate or obovate, 4.5 - 11.5 x 1.5 - 5cm, 

acute or obtuse, base cuneate, glabrous, margins entire; petioles 0.5 - 1 .5cm. Flowers 
fragrant; m c e l s  7 - 15rnm, slightly 2-ridged, bearing 2 minute ovate bracteoles 
near apex. Sepals broadly elliptic, 4- 6 x 3 -4mm, leathery, rounded at apex. 
Rtah yellowish, oblong, 6 - 8 x 5 - 6mm, fleshy. Fruit ovoid, c 2 x 1 .5cm, scarcely 
juicy. 
-. locality unknown. 2100- 2550111. June 

3. GORDONIA Ellis 

Evergran trees. Flowers bisexual, solitary, axillary or several at branch ends, 
2 -4-bracteolate Sepals usually 5, grading in size from bracteoles to petals. Petals 
free or slightly connate at base. Stamens in 5 bundles or all shortly connate and 



adnate to base of petals. Ovary 3- 5-celled; style stout, shortly lobed. Capsuk 
oblong-ellipsoid, woody; seeds ellipsoid. 4 - 8 per cell, winged above 

1. G. excelsa Blume; G. diptemsperma Kurz. Nep. Hinguwa (34). 
Leaves coriaceous, elliptic, 10- 14 x 2.5 -4.5c1-n. acuminate, base attenuate to 

petiole c 5mm, margins obscurely crenate-serrate, glabrous. Flouners t 
4-4.5cm across, bracts and sepals suborbicular, 5 - 12 x 7 - l h m ,  greyish 
appressed-pubescent. Petals oblong, c 2 x 1 . h ,  greyish pubescent outside, )rll<lw 
or pink within. Capsule c 2.5 x 1.5cm. 

Bhutan: S - Deothang district (Deothang), C -Tongsa district (Jirgang Chu); 
Sikkim: Mungpu and Sureil. Subtropical and Warm broad-leaved forests, 
300- 1370111. March - May. 

4. SCHIMA Blume 

Evergreen trees. Flowers bisexual, solitary or few in axils of uppermost lea- 
sometimes forming a short raceme, pedicels bearing 2 deciduous bracteoies. Sepals 
5, subequal. Petals 5, connate at base, the outer smallest, almost hooded, envelqnng 
flower-bud. Stamens numerous, adnate to base of petals. Ovary 5celled, style 
simple, broadened and lobed at apex. Capsule woody, subglobose, 5-valved; seeds 
3 in each cell, compressed, kidney-shaped, bearing a semicircular wing. 

1. S. wallichii (DC.) Korthals. Dz: Puyam; Sha: Zala Shing; Nep: Chilaune (34,  
Gogra, Aule Chilaune (34). Fig. 29 c - e. 

Tree up to 30m. Leaves ovate-elliptic, 9- 16 x 4 - 6cm, acute or acuminate, base 
rounded or cuneate, margins entire, glabrous above, usually pubescent beneath; 
petioles 1.5 - 2cm. Flowers fragrant, 3.5 - 5cm across, pedicels 2 - 3cm, bractedes 
oblong, c 5 x 2mm. Sepals suborbicular, c 4mm, ciliate on margins, otherwise 
glabrous. Petals white, obovate, up to 3 x 1.5cm, minutely pubescent externally 
at base, otherwise glabrous. Stamens yellow. Capsule subglobose, 2-2.5cm 
diameter, woody, dehiscing in upper two-thirds into 5 valves. Seeds c 7 x 4mm, 
surrounded by wing 2 - 3mm. 

Bhutan: S - Sarnchi to Gaylegphug district, C - Punakha district; SiWdm. 
Subtropical and Warm broad-leaved forests, 300-2000m. May-July. 

Branches cut and burned as manure; timber durable if well seasoned, used for 
house-building and ploughshares (34). Contact with bark causes intense itchmg 
(16). 

2. S. khasiana Dyer 
Similar to S. wallichii but leaf margins serrate; bracts oblong-elliptic up to 2 x 

lcm; flowers up to 6.25cm across; sepals and lower parts of petals densely white- 
pubescent. 



Bbuta~~ C - Punakha, Tongsa, Mongar and Tashigang districts. Broad-leaved 
fomts, 1900-U#Whn. July. 

Ever- trees or shrubs. Flowers 1-2, subterminal or axillary, shortly 
pcddke, bisexual; bracteoles distinct from sepals or grading into and not distinct 
from them, deciduous. Sepals 5 - 6. Petals 7 - 8, free or united at base. Stamens 
numerous, free or united at base Ovary 3celled, styles 3, free or united at base. 
Capsule s u b g l o h  leathery, 1 - 3-celled; seeds subglobose, unwinged. 

1. C lrissii Wall.; C dmpifem Loureiro. Nep: Hinguwa (34). 
Shrub or tree to 12m. Leaves elliptic-ovate, 5.5 - 9 x 1.7 - 3.5cm, acuminate, 

base cuneate or rounded, margins finely serrate near apex, pubescent beneath at 
first; m o l e s  3 - 7mm. Pedicels 2 - 6mm, erect, densely scarred. Bracteoles and 
sepals + indistinguishable, suborbicular, 1.25 - 9mm, caducous. Petals broadly 
ovate, c 12 x 1Omm. Ovary ovoid, c 4mm, densely pubescent, style 5 - 6mm, 
divided to middle Capsule subglobose, 1.5 - 2.5 x 1.2 - 2.2cm. 

B h u b ~  S-Phuntsholing district (Kamji), Chukka district (Gedu) and 
Chlhghug district (Dakpai), C -Tongsa district (Shamgong); Sikkim. Evergreen 
broad-leaved fomts, 1600 - 2100m. October - February. 

Timber hard and strong, used for axe and hoe handles and walking-sticks (34). 

2. C sinends (L.) 0. Kuntze; C rhea Link. Sha: Jashing; Nep: Chha (34); Eng: 
720 Plant, 
%di~ to C kiS;R'i but pedcels 1 - 1.5cm, usually recurved, not densely scarred, 

beanng at first two cadurnus, subopposite, ovate bracteoles (c 2mm) near middle; 
sqd 5 - 6, submbicular, 3 - 5mm diameter, persistent; petals 1 - 2 x 0.8 - 2.3cm. 

8 h U ~  S - cultivated at Phuntsholing and Gedu; Sikkirn. June -January. 
Thnc arc two varieties in cultivation: the typical var. sinensis forming a bush 

or small tree 1 -h, with leaves 5 -9 x 2- 3 m ,  obtuse or with a short rounded 
point, and var. mmmb (Masters) Kitarnura forming a tall tree c 17m, and having 
k g ~  ltgvcs 8- 14( - 22) x 3.5 - 5 3 -  7.S)cm, + acuminate at apex. Cultivated in 
the Terai for its valuable foliage which is used to prepare tea. 

Family 57. GUTTIFERAE 

by D.G. Long 

Evergrrcn trees with resinous sap. haves opposite, decussate, simple, pinnately 
v c i d ,  cori;rccous, glabrous, entire, usually exstipulate. Flowers bisexual or 
functionally unisexual, aainomorphic, solitary or in axillary fascicles or cymes, 



or terminal panicles. Sepals 4-5, free, imbricate. Petals 4-5,  f r q  imbricate 
Stamens numerous around ovary, filaments connate at a c t m e  base or forming 
4 - 5 bundles. Ovary superior, 1 - 12-celled, ovules 1 - 4 per cell, basal or awk, 
stigma sessile or borne on slender style, often peltate or 4- 8-lobed. Male flowers 
with or without rudimentary ovary; female flowers with free or united staminodcs. 
Fruit 1 - 8-seeded, fleshy and indehixent or becoming w o d y  and dehiscent; stigma 
persistent or not; calyx often persistent, sometimes accmcent around bax of fruit. 

1. Flowers often in 3 - 8-flowered axillary fascicles or cymes, rarely in panicles or 
racemes, functionally unisexual; female flowers with staminodes, males with 
or without rudimentary ovary; stigma sessile ........................ 1. Carcinia 

+ Flowers 1 - 2, axillary or terminal, or numerous in terminal panicles, bisexual; 
........................................................... stigma on elongate style.. .2 

2. Leaf veins close, parallel, straight and conspicuous; flowers c 1.5cm across; 
..................................... stigma peltate; fruit 1-seeded .2. GdopbyUum 

+ Leaf veins widely spaced and arching upwards, or close and parallel but almost 
invisible; flowers 2.5 - 6cm across; stigma peltate or minutely Cfid; fruit 

.................................................................. 1 - 4-seeded -3. Mesua 

Trees with yellow resinous sap. h v e s  rarely stipulate; lateral veins close and 
parallel or distantly spaced. Flowers functionally unisexual, usually in axillary 
fascicles or cymes, rarely solitary, or in terminal panicles or racemes, strongly 
scented, opening at night. Sepals concave, 4- 5, imbricate. Petals 4-5, imbricate. 
Male flowers with numerous stamens forming a globose mass or annular ring 
around a central rudimentary ovary, or united into 4- 5 bundles. Female flowers 
usually apparently bisexual but with 5 -many free or connate staminodes; ovary 
2-12-celled, ovules 1 per cell, stigma sessile, peltate or deeply lobed. Fruit a 
coriaceous 1 - 8-seeded berry. 

Many species of the genus yield a gum and a yellow dye (camboge)from the 
resinous sap (126). 

1. Flowers 5-merous; branchlets strongly angular; leaves oblong 
5. G. xanthochymus 

+ Flowers Qmerous; branchlets terete or weakly striate; leaves ovate, lanceolate 
............................................................................... or elliptic -2 

2. Lateral veins prominent beneath, widely-spaced ................................ . 3  
+ Lateral veins slender, closely parallel and not prominent ....................... 4 
3. Leaves ovate-elliptic, coriaceous, with dark thread-like lines on lower 

................................................................ surface. 1 G. stiEtCpulrtn 
+ Leaves usually obovate, membranous, without dark thread-like lines on lower 

............................................................ surface 2 G. sopsopin 
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4. Laves ovato often rounded at base, thickly coriaceous, 9 - 20 x 4- 9cm; 
branches supra-axillary .............................................. .3. G. anomala 

+ Learn elliptic-lanceolate, attenuate at base, thinly coriaceous, 8 - 13 x 3 - 4cm; 
branches axillary .......................................................... .4. G. cowa 

1. G. dipulata Anderson. Nep: Dur Lampate (34). 
Tree to 20m. Leaves coriaceous, ovate-elliptic, 12 - 23 x 4 - 9cm, shortly 

aminate, base cuneate or almost rounded, veins 10 - 15 pairs, prominent beneath, 
lower leaf-surface with dark thread-like lines; petioles 1 - 1.5cm; stipules subulate, 
5 - 7mm, deciduous. Male flowers in 4- 6-flowered axillary cymes, pedicels 
1 - 1.5cm; sepals suborbicular, concave, 7 - 9mm; petals narrowly ovate, c 1.5 x 
0.7cm, yellow; stamens numerous in a ring around rudimentary ovary with 
conspicuous stigma. Female flowers 1 - 2 per axil, ovary 2-celled with peltate, flat- 
topped, unlobed stigma. Fruit oblong-ellipsoid, 2.5 - 3cm long, 2-seeded. 
Bhutan: S - Deothang district (Raidong), C -Tongsa district (Mangde Chu 

Valley) and Mongar district (Shongar); Sikkim: Darjeeling and Kalimpong. 
Subtropical forests, 600- 1400m. August - September. 

Fruit edible (34). 

2. G. sopsopia (Hamilton) Mabberley; G. paniculata Roxb. Nep: Kusum. 
Similar to G. stipulata but leaves membranous, broadly elliptic or often obovate, 

15 - 25 x 7 - 14cm, lower surface without dark thread-like lines; exstipulate; male 
flowers numerous in terminal panicles; female flowers in terminal racemes; fruit 
globose, 3 - 3.5cm diameter. 

BButm: S - Sarbhang district (Phipsoo) and Gaylegphug district (Lodrai Khola 
near Gaylegphug). Subtropical forests, 300- 310rn. November- February. 

Sometimes cultivated for its edible fruit. 

3. G. armmala Planchon & Triana 
Small tree; branchlets yellowish, conspicuously supra-axillary. Leaves ovate or 

dhpt~, 9- 20 x 4- 9cm, bluntly pointed, base rounded, veins numerous, fine and 
closely parallel; petioles c lcm. Cymes axillary, 3-flowered; peduncle 0.5 - lcm, 
bearing 2 terminal leafy bracts 1 - 2cm long; pedicels up to 0.5cm with 2 scale-like 
hctwles at base. Male flowers with suborbicular sepals 5 -6mm, and oblong 

FK. 30. H y ) a i c s m  and (Mifume Hylpricsarp. a-d, Hypericurn umlum: a, portion of shoot with 
lcnvs and flowers; b, petal; c, bundle of stamens; d, ovary. e-g. Hypncurn hkialaicurri: e, leaf with 
gland-dair; f, k; p, maturing fruit. Cutlifeme. h - j, Colophyllumpolyanthum: h, portion of shoot 
wixh kaf and rnfhcscm i, flower; j, fruit. k- o, Garnnm wn~hochymur: k,  portion of angular stem 
wah bnrr shmmg sheath-like appendage at base of petiole; I, inflorescence; m, female flower, one 
sepJ a d  ~wo petah rcmmed to shou sminodes; n, male flower, two petals removed to show bundles 
of rtamcm Pnd alternating k h y  glands; o, fru~t. Scale: k x 2/5; h, j, o x I/>; I x ?,.i; a x 4/5; f 
x 1; hsd.+ I. m, n x 2; g x 2 ~ 2 .  Drawn by M. Bates. 





yellowish petals 6 - 10 x 3 - 5rnm; stamens as in G. stipulata. Female flowers with 
numerous staminodes around ovary; ovary 2-celled, stigma flat-topped with 
reflexed weakly lobed margin. Fruit ovoid, 3 - 4cm long, 1 - 2-seeded. 
W m :  Darjeeling district and Jaldaka Valley on Bhutan border. Subtropical 

forests, 500- 1200m. June -July. 
Records of G. cornea L. from Sikkim (34) propably refer to this species. 

4. G. cows Choisy. Nep: Kaphal(34). 
Similar to G. anomala but branchlets axillary; leaves more thinly coriaceous, 

elliptic-lanceolate, 8 - 13 x 3 - 4cm, acuminate, base attenuate; male flowers in 
fascicles of 5 - 7 on ped~cels 3 - 5mm, stamens forming a dense cluster, rudimentary 
ovary absent; female flowers with 4 clusters of staminodes around 4 - 8-celled ovary, 
stigma sessile, 4 - 8-lobed; fruit globose, c 4cm, vertically grooved, 4 - 8-seeded. 

Silrkim: Birick, Darjeeling and Gangtok. Subtropical forests, 200 - 1000m. 
February - May. 

Resin used to produce a varnish (126). 

5. G. mnthocbymus H0ok.f; G. tinctoria Dunn. Nep: Chunyel, Thekra. Fig. 30 
k - 0. 

Tree with drooping angular branches. Leaves coriaceous, oblong, 15 - 35 x 
5 -9cm, shortly acuminate or apiculate, base cuneate, veins numerous, slightly 
prominent, margins thickened; petioles thick, 1 -2cm. Male flowers in axillary 
fascicles of 4- 8, pedicels 1 - 2cm; sepals 5, concave, suborbicular, 4 - 6mm; petals 
5, white, obovate, 8-llmm long; filaments connate into 5 stout stalks c 5mm, 
bearing short free filaments and anthers at apex, stalks alternating with 5 fleshy 
glands. Female or apparently bisexual flowers similar but with 5-celled ovoid ovary 
beanng deeply 5-lobed stigma. Fruit subglobose, 5 - 6an, dark yellow, 1 -4-seeded. 

Bhutan: S -%bhang district (Phipsoo); Sikkim: Kurseong, Darjeeling, etc. 
Subtropical forests, 300- 1000rn. March - May. 

Fruit edible (34); ydlow dye produced from bark (126); seed oil used medicinally 
in treatment of dysentry and diarrhoea (13). 

Trees. b v e s  glossy, with very numerous, straight, crowded, parallel veins almost 
at right angles to midrib. Flowers in terminal sometimes leafy panicles, usually 
bisexual. Sepals 4, sometimes petal-like. Petals 4, imbricate. Stamens numerous, 
filaments corm& only at extreme base Ovary lcelled with slender style and peltate 
stigma, mule solitary. Fruit a drupe, sepals and stigma not persistent. 

1. C pdymthum Choisy. Nep: Rote (34). Fig. 30 h - j. 
Large tree to 20(-45)m with compressed, angular branchlets. Leaves elliptic, 

8- 15 x 2-6cm, acuminatc, base cuneate, margins undulate, lateral veins at 
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70- 85" to midrib. Panicles broad, up to l5cm across. Micels 0.5 - Icm. Sepals 
concave, 2 outer small, orbicular, c 3mm, inner 2 obovate, p d o i d ,  c 5mm. Rtals 
white, obovate, 6 - 7mm long. Stamens 3 -4mm. Ovary globose uith style 2 - 3mm. 
Fruit broadly ellipsoid or ovoid, pointed, 2.5 - 3.5crn long. 

Bhutan: S - Samchi district (Tamangdhanra Forest) and Gaylegphug district 
(Lodrai Khola); Sikkim: terai and Darjeeling foothills. Subtropical forests, 
300- 1200m. April -June 

Wood very strong and durable (34, 48), used in boat-building (126). 

3. MESUA L. 

Trees. Leaf veins close, straight and parallel or more distant and arched. Flowers 
1-2, terminal or axillary, or numerous in terminal panicles, bisexual. Sepals 4 
imbricate. Petals 4, imbricate Stamens numerous, filaments connate at extreme 
base. Ovary 1 - 2-celled; ovules 2 - 4 per cell; style elongate, stigma peltate or 
minutely 4-fid. Fruit 1-4-seeded, dehiscent, woody and nut-like or fleshy, 
indehiscent and drupe-like, surrounded by thickened accrescent calyx; stigma not 
peristent. 

1. M. ferrea L. Nep: Nagesuri (34), Nageswar; Eng: Iron Wood (13). 
Tree to 25m. Leaves elliptic-lanceolate, 10- 15 x 2.5 - 4cm, acuminate, base 

rounded or acute, green and glossy above, whitish waxy beneath, pinkish when 
young; lateral veins very inconspicuous, numerous, fine and parallel, at c 80" to 
midrib; petioles 0.5 - lcm. Flowers large, fragrant, 4 - 6cm diameter, 1 - 2 terminal 
or in axils of upper leaves. Pedicels c 5mm. Sepals suborbicular, concaw, thickened, 
1.5 - 2.5cm, puberulous. Petals white, obovate, 2 - 3 x 1.5 -2cm. Anthers large, 
conspicuous, yellow. Style curved, with peltate stigma. Fruit ovoid, dehiscent, 
woody and nut-like, c 2.5 x 1.5cm, with pointed apex, 1-4-seeded. 

Sikkim: Darjeeling district, Jaldaka Valley, etc Subtropical forests, 300- 1000m. 
February -April. 

The Himalayan plants belong to var. salicina (Planchon & Triana) Vesque (var. 
ferrea auct. non L.); sometimes cultivated. Valued for its durable timber and 
ornamental, fragrant flowers (16,48); oil from the flowers used as perfume, and 
bark, leaves, flowers and seeds used medicinally (13). 

2. M. floribunda (Wall.) Kostermans; Kayeafloribunda Wall. 
Distinguished from M. ferrea by its larger leaves, 12 - 18 x 3 - 6cm, green on 

both surfaces, lateral veins more conspicuous, distant and arching up~ards; petioles 
1 - 2cm; smaller flowers c 2.5cm diameter, numerous in terminal panicles 7 - l&m 
long; sepals c 5mm; petals ovate-oblong, c 10 x 5mm, white or pinkish; anthers 
minute, stigma minutely 4-fid; fruit subglobose, fleshy, indehiscent and drupe-like, 
I - 2-seeded, c 3.5cm diameter. 

Sikkim: Darjeeling. Subtropical forests, 200- 900m. March -July. 



58. HYPERICACEAE 

Family 58. HYPERICACEAE 

by N.K.B. Robson & D.G. Long 

Perennial herbs or low shrubs, glabrous. Leaves opposite, simple, pinnately 
veined, entire, often pellucid-dotted or -streaked and with blackish gland dots, 
exstipulate Flowers bisexual, actinomorphic, axillary or terminal, solitary or in 
cymes, sometimes corymbose. Sepals 4- 5, ftee, imbricate, green, often glandular. 
Petals 4-5, free, yeflow. Stamens in 5 bundles opposite petals, the bundles 
sometimes uniting in pairs or into a ring, each bundle with numerous stamens 
united at base Ovary superior, 1 - 5-celled, ovules 2 -many per cell, axile or 
parietal; styles 3 - 5, free Fruit a 3 - 5-valved capsule with numerous seeds, rarely 
becoming fleshy and indehiscent. 

Description as for Hypericaceae 

1. Shrubs (dwarf in H. reptans); styles and starninal bundles 5; petals and stamens 
.............................................................................. deciduous -2 

+ Herbs; styles 3 -4, stamens united into 3 -4 bundles or a ring; petals and 
stamens persistent .................................................................... 10 

2. Prostrate subshrub; stems creeping and rooting at nodes ...... .I. H. reptans 
+ Erect or spreading shrubs or subshrubs; stems not creeping and rooting .. .3 
3. h v e s  cordate at base, reticulate; cymes many-flowered, sepals triangular, 

.............................................................. 3 -4mm 2 H. griffithii 
+ Leaf bases rounded or cuneate; leaves not reticulate; cymes usually 

1 - 7-flowered; sepals elliptic, lanceolate, obovate or orbicular, 5 - 15mm .. .4 
4. Sepals spreading in bud and fruit, elliptic, lanceolate or ovate, broadest at or 

....................................... below middle, usually acute or acuminate .5 
+ Sepals erect in bud and fruit, suborbicular or obovate, broadest above middle, 

............................................................. usually rounded at apex .7 
..................... 5. Leaves elliptic to elliptic-oblong, 1 - 1.4cm.. .3. H. sherriffii 

.................................. + Leaves lanceolate to narrowly ovate, 2.5 - 7crn .6 
6. Petioles 2 - 4mm; flowers 4- 7cm across; sepals usually elliptic or ovate, 8 - 18 

....................................................... x 3 - 7mrn 4 H. choisianum 
+ Petioles 0.5 - 2mm; flowers 2.5 - 3.5cm across; sepals lanceolate to oblanceolate, 

....................................................... 7 -8 x 2 m . .  .5. H. gracilipes 



7. Flowers usually borne from uppermost node, 4 - &m across; sepa& 7 - IOmm; 
superficial gland dots few or none on lower leaf surface 

a H.  am 
+ Flowers usually borne from 2 or more nodes, 2.5 - 4cm across; xpals 4 - 7mm; 

..................... superficial gland dots abundant on lower leaf surface.. .8 
8. Flowers 3 - 4cm across; petals 1.5 - 2cm; stamens 9- 12rnm. .8. H. witlhwil 

................. + Flowers 2.5 - 3cm across; petals 1 - 1.3cm; stamens 5 - 6mm .9 
9. Branchlets 4-winged or ribbed; leaves ovate-lanceolate; cymes 3 - 5-fled 

7. H. u d u m  
+ Branchlets terete; leaves ovate-elliptic; cymes I - 2-flowered. .9. H. tmulcruk 
10. Stems quadrangular; anthers, leaves and sepals without black or dark reddish 

glands; capsule smooth.. ............................................................ I I 
+ Stems terete or  sometimes with 2 slender lines; anthers and usually leaves and 

sepals with black or dark reddish glands; capsule ribbed ..................... 12 
11. Suberect or diffuse herb; leaves broadly elliptic-oblong or ovate, suberect or 

spreading; flowers 7 - lOmm across; petals 3 - 4mm, shorter than sepals 
10. H. japonicum 

+ Slender erect herb; leaves linear-oblong, closely appressed to stern; flowers 
10 - 12mm across; petals 5 - 6mm, longer than sepals .... .11. H. grnmiatum 

12 Leaves lanceolate, rarely ovate-lanceolate, acute or subacute, with numerous 
conspicuous large pellucid dots; styles long, 1.5-2.5 x length of 

.............................................................. ovary.. .12. H. dodcoidc~ 
+ Leaves ovate or  broadly elliptic, obtuse; pellucid dots small and inconspicuous 

(except in H. ludlowii and H. petiolulaturn); styles short, 0.7- 1.3 x length of 
................................................................................... ovary I3 

13. Flowers 12 - 20mm across; sepals elliptic-lanceolate, glandular-ciliate, rarely 
entire, with few or  no sessile marginal gland dots; erect herbs ............... 14 

+ Flowers 8 - 1 lmm across; sepals linear, entire or ovate and glandular-ciliate but 
then usually with numerous black sessile glands; prostrate, decumbent or erect 

................................................................................. herbs.. .15 
14. Flowers solitary or  2- 3 in cymes, subsessile and sheathed by eciliate leaf-like 

......................................................... bracts .13. H. monnnthemum 
+ Cymes 3 - 12-flowered; flowers on pedicels 2-4mm, subtended but not sheathed 

..................................... by glandular-ciliate bracts . I 4  H. himahcum 
15.Upper leaves often glandular-ciliate near base; flowers numerous in dense 

coryrnbs; sepals ovate with glandular-ciliate margins and numerous black sessile 
...................................................... gland dots.. -15. H. wightianum 

+ Upper leaves entire; flowers solitary or in 2 - 3-flowered cymes; sepals linear- 
lanceolate, entire or occasionally glandular-ciliate, black or dark red sessile gland 

................................................................... dots absent or  few 16 



58. HYPERICACEAE 

16 Prostrate or decumbent much-branched herb; leaves borne on petioles 1 - 4mm; 
flowers solitary or 2 - 3 in cymes . . . . . . . . . . . . . . . . . . . . . . . . . . . .16. H. petiolulatum 

+ Slender erect little-branched herb; leaves subsessile; flowers solitary 
17. H. ludlowij 

1. H. reptans Dyer 
Prostrate subshrub with long creeping stems, branches 15 - 30cm, suberect or 

decumbent when young, later rooting. Leaves broadly elliptic, 8 - 14 x 3 - 5mm, 
obtuse, base acute, without blackish glands but with linear pellucid blotches; sessile 
Flowers solitary, terminal, 2.5 - 3cm across. Sepals obovate, leaf-like, 7 - 9 x 
3.5 - 5mm, eglandular. Petals asymmetrically obovate, 1.2 - 1.5 x c 1.4cm, yellow 
often tinged red. Stamens c 5mm. Ovary subglobose, 4-5mm, styles c 4mm, 
recurved at apex. Fruit globose, c 8rnm diameter, somewhat fleshy and indehiscent. 

Sikkim: Lachen, Lachung, etc. Mountain rocks and screes, 2700-4000m. 
July- September. 

2. H. gM1thii Dyer 
Shrub 1 - 3m. Leaves ovate, 6 - 9 x 3 - 4.5cm, obtuse with minute mucro, base 

cordate, thinly coriaceous, delicately reticulate, pellucid-dotted but without 
superficial gland dots; sessile Flowers in terminal many-flowered corymbose cymes 
6 - 12cm across. Sepals triangular, acute, 3 - 4 x 2mm. Petals spathulate, 1.5 - 2 
x 0.7 -0.8cm. Stamens 8- 10rnm. Ovary ovoid, c 6 x 3mm; styles longer than 
ovary, 9 - 10rnm. Capsules woody, 1 - 1.2 x 0.7 - lcm. 

Bhutan S -Samchi district (Torsa Valley), C - Mongar district (Kum Chu near 
Mongar) and k h i g a n g  district (G hunkara, Barnri Chu and Gamri Chu Valleys.) 
Scrub in dry valleys, sometimes under Chir pine, 1060 - 2000m. March -April. 

A local E Himalayan endemic, known outside Bhutan only from Arunachal 
Pradesh. Records for Chumbi are based on a specimen from the Torsa Valley, 
Bhutan. 

3. H. sberriffii Robson 
Spreading shrub 0.6 - 1.2m. Leaves elliptic to elliptic-oblong, 1.0 - 1.4 x 

0.3 -0.5cm, acute or subacute-apiculate, base cuneate, glaucous beneath, with 
pellucid short streaks and dots, sessile or on very short petiole Flowers solitary, 
d i a m w  unknown. Sepals spreading (in fruit), linear-elliptic, 5 - 8 x 1.5 - 2mm, 
acute. Fetals, stamens and ovary unknown. Capsule ellipsoid-ovoid, 0.8 - l.lcm 
long- 

Bhutan: S - Deothang district (Chungkar). On cliffs and steep rocky slopes, 
2 1 m .  

Endemic to Bhutan. 

I H. cBaiebnura Robson; H. hookenanurn Wight & Arnott var. leschenaultii sensu 
E B ~ .  non H. leschenaultii Choisy. Norysca hookeriana (Wight & Arnott) Wight 
m. ltschenaultii Kimura (69, 71). 



Bushy shrub 1 - 2m. k m s  Ian~eOlak! or narrowly mate, 2.5 - 7 x 1 - 2( - 3)cm, 
tapering to subacute or bluntly apiculate apex, base usually rounded, sometimes 
broadly cuneate, pale green beneath but not glaucous, pellucid lines and dots 
present but superficial glands absent or very few; petioles 2 - 4mm. R a w s  solitary 
or in threes, 4- 7cm diameter. Sepals usually spreading, eliiptic or o a t c  8 - 18 x 
3-7mm, broadest at middle, tapering to sharp point, rarely subacute Petals 
asymmetrically obovate, 1.5 -2.5(- 3) x 1.2- 2(- 2.5)crn. Stamens 7 - 10mm. 
Ovary ovoid, 7 - 8mm, bearing styles 0.5 -0.7 x as long. Capsules ovoid, c 1.5crn. 

Bhutan: C-Thimphu district (Paro, Dochu La and Sinchu La), Bumthang 
district (N of Byakar and Badar La) and Mongar district (near Sengor and Donga 
La), N - Upper Mo Chu district (N of Gasa) and Upper Kulong Chu district (Lao); 
Sikkim. Cool broad-leaved and Hemlock forests, 2600-3300m (-4000m in 
Sikkim). June -July. 

Records from Sikkim of H. lysimachioides Dyer, a native of the W Himalaya 
(34) probably refer to this species. 

5. H. gracilipes Fischer 
Similar to H. choisianum but leaves without pellucid blotches, with numerous 

superficial gland dots; petioles 0.5 - 2mm; cymes usually 3 - 7-flowered; flowers 
2.5 - 3.5cm across; sepals lanceolate to oblanceolate, 7- 8 x c 2mm; petals 
1.3-1.5cm; stamens 6-7mm; ovary c 5mm bearing styles + as long; capsule c 
1.2cm. 

Sikkim: Ghoom. 2100-2300m. June -July. 

6. H. hookerianum Wight & Arnott; Novsca hookeriana (Wight & Arnott) Wight. 
Nep: Mehandiphul(34). 

Similar to H. choisianum but leaves often with a few superficial gland dots 
beneath; flowers sometimes solitary but often in 3-9-flowered cymes, usually 
larger, 4- 6cm across; sepals erect, obovate or suborbicular, 7 - 10 x 5 - 8mm, 
usually rounded; petals 2.3 - 3 x 2 -2.5cm. 

Bhutan: S - Deothang district (N of Tshilingor), C -Thimphu, Punakha, 
Tongsa, Bumthang and Tashigang districts, N -Upper Bumthang Chu and Upper 
Kulong Chu districts; Sikkim. Moist forests, especially Cool broad-leaved and Fir, 
1800- 3300m. June-August. 

Some specimens with smaller flowers and mucronulate sepals may be hybrids 
with H. uralum. 

7. H. uralum D. Don; H. patulum sensu F.B.I. non Mumy, Notysca umla (D Don) 
K. Koch. Nep: Urilo (34). Fig. 30 a -  d. 

Bushy shrub, 1-2m, with numerous spreading branchlets; branchlets 
compressed and Cwinged or ribbed. Leaves ovate-lanceolate, 1.5 - 3(-4) x 
0.5 - 1.2(- 2)cm, acute or bluntly pointed, base cuneate, sessile, glaucous-white 
beneath with dense blackish superficial gland dots, pellucid blotches usually 
inconspicuous. Cymes mostly 3 - 5-flowered. Flowers 2.5 - 3cm across. Sepals 
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58. HYPERICACEAE 

obovats 4- 7 X 3 -4rnrn, obtuse Petals asymmetrically obovate, 1 - 1.3 
0.8 - lcm. Stamens c 5mm. Ovary subglobose, 3 - 5mm, bearing styles 0.7 - 0.9 
as long. Capsules subglobose, 7 - l lmm. 

Ilhuun: S -Deothang district, C -Thimphu to Tashigang districts, N -Upper 
Mo Chu district; Sikkim. Open hillsides and margins of Blue pine, Cool broad- 
leaved and Hemlock forests, 2100- 3000m. July- August. 

Seeds used medicinally (I 3). 

8. H. williamsii Robson 
Similar to large-leaved forms of H. umlum but without numerous spreading 

branchlets; branchlets terete; leaves ovate, 2 - 5 X 1 - 2.5cm, tapering to obtuse, 
minutely apiculate apex, base broadly cuneate or rounded; petioles 1 - 2mm; 
flomlarger, 3--4rmacross; sepals6-9 x 3-5.5mm; petals 1.5-2 x 1.3-1.5cm; 
stamens longer, 9- 12mrn; ovary ovoid, 6- 7mm, bearing styles 5 as long; capsules 
ovoid, c 1.3 x Icm. 

Sikkim: Gangtok and Rumtok. 1700- 1800m. June - July. 

9. H. tenuicaule Dyer; Norysca umla (D. Don) K. Koch. var. angustifolia Kimura 
W a r  to H. umlum and H. williamsii but branchlets terete; leaves ovate-elliptic, 

2.5 -4cm, subacute but not mucronate; flowers usually 1 - 2, 2.5 - 3cm across; 
sepals 4 - 5mm; petals 1 - 1.3cm; stamens 5 - 6mm; styles as long as ovary. 

Silrlrim: Kulhait and Lachen valley. 2100-2400m. August. 

10. H. japonicum Murray; H. lawm (Blume) Koidzumi, Sarothra lava (Blume) 
Kunura 

Suberect or diffuse, sometimes prostrate herb, 7 - 25cm, stems quadrangular, 
Iircfung and rooting near base. h m  suberect or spreading, broadly elliptic-oblong 
or avatt, 5 - 10 x 2 - 6mrn; obtuse, base rounded, pelluciddotted, 3-veined, sessile 
Flowers 7 - l h  across, in terminal dichotomous often broad cymes. Sepals 
elliptrc+bovate, 3.5 -6mm, acute or subobtuse, with pellucid dots and Lines. Petals 
3 - 4mm usually distinctly shorter than sepals. Stamens c 3mm, narrowly fused 
into a ring at base OYary ovoid, 1.5 - 2mm, bearing 3 much shorter straight styles 
c 0.5mm. Capsules ovoid, c 3mm. 

Bbutna: S -Samchi and Gaylegphug districts, C -Ha to Tashigang districts, 
common; !Wh. Damp roadsides and grassy slopes, 600-2300m. 
February -August. 

A Mnable species; some plants from Punakha and Tashigang districts approach 
H. gmmineum in their more e m t  habit and larger flowers, with petals 4.5 - 5mm 
and subequal or slightly longer sepals. 

11. H. G. Forsm; H. hlandii sensu F.B.I. non Choisy 
S m h  tg H. hponiarn but a more slender, mct, Little-branched herb; leaves 

closely nppaffead to stun, linear oblong, 2 - 4mm broad, acute or  obtuse; cymes 
more compact; flomas h e r ,  10-12mrn across; sepals more narrowly elliptic, 
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acute; petals 5 - 6mm, usually longer than sepals; ovary ovoid-ellipsoid c Zmm, 
bearing longer styles c lmm; capsules cylindric-ovoid, c 5mm. 

Bhutan: S -Chukka district (Chukka), C -Thimphu, Punakha, Tongsa, 
Bumthang and Tashigang districts, N -Upper Mo Chu district (Gasa and Laya). 
Marshy meadows, 1800- 3600111. June-August. 

12. H. elodeoides Choisy; H. napaulense Choisy sensu EBI. p.p. 
Erect usually unbranched herb 15 - 35cm. Leaves lanceolate, rarely ovate- 

lanceolate, 1.5 -4 x 0.4- 1.2cm1 acute or subacute, base cordate and often 
glandular-ciliate, sessile, veins prominent beneath, with numerous conspicuous 
larger pellucid dots and smaller blackish marginal glands. Flowers 3 - 15 in broad 
terminal corymbose cymes; bracts lanceolate, glandular-ciliate Flowers 1.8 - 2cm 
across, on pedicels 3 - 1 2 m .  Sepals narrowly elliptic-lanceolate, 6 - 7 x 1 - 1 . 5 m .  
with conspicuous glandular lines, margins glandulardate and with a few marginal 
dots. Petals oblanceolate, 9 - lOmrn, with a few black glands. Ovary narrowly ovoid, 
c 2.5mm, bearing elongate styles 1.5 -2 x as long. Capsules ovoid, 5 - 8mm, 
longitudinally ribbed. 

Bhutan: C -Thimphu, Tongsa, Bumthang, Mongar and Tashigang districts, 
N -Upper Mo Chu district (Kohina); Sikkim. Clearings and margins of Hemlock 
and Fir forests, 2100- 3300m. June-August. 

13. H. monanthemum Dyer; H. fdicaule (Dyer) Robson, Ascyrumfdicaule Dyer 
Slender, often unbranched, erect herb 9-25cm. Leaves elliptic, 1-1.5 x ,  

0.5 - lcm, obtuse, sessile, minutely pellucid-dotted and with scattered blackish 
marginal glands. Flowers solitary or in 2 - 3-flowered cymes, sheathed by eciliate 
leaf-like bracts. Flowers often Cmerous, 1.6 - 2cm across, subsessile Sepals elliptic, 
4 - 6 x 2 - 3mm, acute, margins glandular-ciliate but without sessile gland dots. 
Petals 8 - 1Ornrn. Ovary ovoid or subglobose, styles 2 equalling ovary. 

Bhutan: N -Upper Pho Chu (Leji) and Upper Kulong Chu (Me La) districts; 
Sikkim: Lachung; Chumbi. Exposed hillsides, 3600-4100rn. June-August. 

14. H. himalaicurn Robson. Fig. 30 e-g. 
Similar to H. monanthemum but often with short slender branches; leaves larger, 

1.2- 2.6 x 0.6- 1.4cm, pellucid dots usually few and inconspicuous; flowers in 
3 - 12-flowered cymes; pedicels 2-4mm; bracts glandular-ciliate, not leaf-like or 
sheathing; sepals elliptic-lanceolate, 1 - 1.5mm broad; petals 6- h m .  

Bhutan: C -Thimphu district (Sinchu La); Sikkim: Jongri, Tonglo, etc Clearings 
in Hemlock and Fir forests, 3000-3900111. July-August. 

A specimen from Thimphu district (Chenkaphug) is intermediate between H. 
hirnalaicum and H. elodeoides and may be a hybrid. 

15. H. wightianum Wight & Arnott; H. humifusum sensu F.B.I. non L., H. 
napaulense sensu F.B.I. p.p. non Choisy 

Rigid erect herb 15 -45cm, little branched except in upper part. Leaves elliptic 
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58. HYPERICACEAE 

to obaate, 2 - 3 x 1 - 1.5cm, obtuse, base rounded or cordate and glandularciliate, 
minutely pelluciddotted, sessile Flowers numerous in dense terminal corymbs; 
pdcels short, 1 - 3mm. Bracts ovate, acute, glandular-ciliate Flowers 9 - 1 lmm 
across. Sepals ovate, 5 - 6 x 2.5 - 3 m ,  acute, glandularciliate and with numerous 
black sessile gland dots. Petals 4-5mm. Ovary ovoid or globose, styles shorter 
than or equalling ovary. Capsule ovoid or subglobose. 

Bbutan: S -Chukka district (Chukka and Marichong), C -Thimphu district 
(Thirnphu Chu Valley) and Mongar district (Sengor); Sikkim: Darjeeling and 
Kalimpong. Grassy hillsides and river beds, 1000- 3000m. June -July. 

16. H. petiolulatum Dyer 
Similar to H. wightianum but a slender, prostrate or decumbent herb; leaves 

ovate, 0.5 - 1.5 x 0.5 - lcm, obtuse, base rounded or cuneate, without marginal 
cilia; distinctly petiolate with petiole 1 -4mm; flowers 1 - 3, terminal and axillary, 
on slender Wcels  2- 1 3 m ;  sepals linear, 3 - 4mm, entire, with a few black sessile 
glands. 

Bhutan: C -Thimphu, Punakha, Tongsa, Mongar and Tashigang districts; 
Sikkim. Damp clearings and ditches in Cool broad-leaved and Hemlock forests, 
2050- 3000m. July -August. 

17. H. ludlowii Robson 
Similar to H. wightianurn and H. petiolulatum but a slender, erect, little- 

branched herb; leaves elliptic, 5 - 10 x 3 -5rnrn, subsessile; flowers solitary, on 
pedxels 2-4rnrn; sepals linear-lanceolate, entire or weakly glandular-ciliate; 
capsules ellipsoid. 

Bhutan: C - Bumthang district (Dhur). Marshy mountain meadows, 3050m. 
July. 

Family 59. DROSERACEAE 

by D.G. Long 

Perennial insectivorous herbs. Leaves alternate on stems or in basal rosettes, 
densely covered with stalked insect-trapping glands, stipulate or exstipulate Flowers 
in subterminal or terminal racemes on leafy stems or leafless scapes, bisexual, 
actinomorphic Sepals (4-)5, connate at base, persistent. Petals 5, free, persistent. 
Stamens 5 .  Ovary superior, 1-locular, ovules parietal, numerous; styles 3 - 5. Fruit 
a 3 - 5-valved capsule, seeds numerous. 



1. DROSERA L. 

Description as for Droseraceae 

1. Leaves borne on elongate stem, exstipulate ......................... 1. Il pdtaro 
+ Leaves in a basal rosette, stipulate .............................. .2. D. burmannii 

1. D. peltata Thunberg. Fig. 32 j - m. 
Stems erect, 7-19cm, simple or with a few short branches, arising from 

underground tuber. Basal leaves usually absent; stem leaves numerous, alternate. 
lamina peltate, semicircular with attenuate tails at basal angles, c 4mm across, 
margins with spreading gland-tipped cilia 1 - 3mm, upper surface with short-stalked 
glands; petioles 4 - l l mm. Racemes subterminal, 1.5 - 2.5cm, 4 - 6-flowered; 
pedicels slender 2-9mm. Sepals ovate, c 2 x 1.3mm, glandular-ciliate. Petals 
obovate, white, 4 - 6 x 2 - 3mm. Styles 3, each deeply divided into filiform 
segments. Capsules subglobose, c 2mm diameter, enclosed by persistent sepals and 
petals. 

Bhutan: S -Chukka district, C -Thimphu, Punakha, Tongsa, Bumthang and 
Tashigang districts, N -Upper Mangde Chu district; Sikkim. Marshes and damp 
meadows, 1800- 3600m. June - September. 

The E Himalayan plants belong to subsp. peltata (var. lunata (DC.) Clarke). 

2. D. burmannii Vahl 
Differs from D. peltata in having a persistent basal rosette of leaves, each obavate, 

7 - 10 x 4 - 6mm, with deeply divided stipules, subsessile; racemes terminal on 
leafless scapes 5 - 17cm; sepals not ciliate; styles 5, undivided. 

Sikkirn: Jalpaiguri terai. Marshy ground, 200m. January- February. 

Family 60. FUMARIACEAE 

by D.G. Long 

Annual or perennial usually glabrous herbs, sometimes climbing, roots often 
tuberous. Leaves alternate, sometimes the upper opposite, mostly 1 -4-pinnatim 
or-ternatisect, exstipulate. Flowers in racemes or spikes, sometimes umbellate in 
Corydalis, cymose in Hypecoum, coryrnbose in Dicenfm zygomorphic, sometimes 
disymmetric (see below), bisexual. Sepals 2, small. Petals 4 in 2 dissimilar pairs, 
outer pair larger, one or both spurred or swollen at base (except Hypecoum); inner 
pair narrower, often coherent. Petal spurs enclosing a nectarifemus gland. Stamens 
usually 6, connate into two bundles opposite outer petals, each bundle with a central 
2-celled anther and 2 lateral 1-celled anthers, or stamens 4, free in Hypourn. Ovary 
superior, 1-celled with 2 parietal placentae, each bearing 1-many ovules; style 1. 



Fruit a 2-valved few to many seeded capsule or an indehiscent 1-seeded nutlet, or 
fragmenting in to 1-seeded segments in Hypecoum. 

In Furnariaceae the flowers are zygomorphic, either with one longitudinal plane 
of symmetry, or disyrnmetric, with both transverse and longitudinal planes of 
symmetry. 

I. Mals not spurred or gibbous; stamens 4, free; fruit fragmenting into 1-seeded 
segments ................................................................ .l. Hypecourn 

+ One or both outer petals gibbous at base or spurred; stamens 6, united into 
2 bundles of 3; fruit dehiscent, not fragmenting, or a 1-seeded nutlet.. .... .2 

2. Extensive climbing herbs; leaves often tendrillar; flowers disymmetric; outer 
petals both gibbous at base.. .......................................... 2 Dicentra 

+ Erect, bushy or scrambling herbs; leaves never tendrillar; flowers zygomorphic 
with only longitudinal plane of symmetry; one of outer pair of petals spurred 

.................................................................................. at base . 3  
3. Bushy or scrambling, weedy, annual herbs; fruit a 1-seeded nutlet 

3. Fumaria 
+ Erect or diffuse, perennial, mostly alpine herbs, rarely weedy; fruit a few to 

................................................... many-seeded capsule 4 Corydalis 

1. HYPECOUM L. 

Slender annuals. Leaves in a rosette at base, pinnatisect; stem leaves few. Flowers 
f w  in elongate cymes; disyrnrnetric Outer petals not gibbous or spurred, obovate, 
entire, inner pair 3-lobed. Stamens 4, free, opposite petals, anthers 2-celled. Ovary 
Linear bearing 2 erect stigmas on short style. Fruit linear, transversely septate, 
fragmenting into 1-seeded segments. 

1. H. kptocorpum Hook. f. & Thomson. Fig. 31 a-d. 
Basal leaves bipinnatisect, 7 - 17 x 1 - 2cm; pinnae 4- 8 pairs, sessile, distant, 

ovate, deeply divided into elliptic, acute lobes; petiole base winged. Flowering stems 
slender, IS - 35m, branched; stem leaves few, 1 -2cm, with linear lobes. Pedicels 

Flc  31. Fuenrbcar and Nymphnarae Fumaheae a - d, Hypecoum leptocarpum: a, basal leaf; 
h intlotwmw c, k ~ e d  m, d, portion of capsule. e - j, Dicentm scandens: o flower (nectariferous 
glands gippled); f ,  outer petal; g, coherent inner petals; h, stamina1 bundle; i, ovary; j, capsule. k-n, 
CorydaIu kprucarpu: k,  uppr portion of stem with leaf and inflomccnce; I, flower (basal nectariferous 
&nd, oryy and stigma stippled); rn, ovary; n, mature capsule. o & p, Fumaria indica: o, flower 
Waarifaour gland stipplad); p, fruit. Nym-. q -s, Nelurnbo nucrJem: q,  flower; r, peltate 
leaf. lamina; s, mature rrccptade with nut-like fruits xt in pits. Scale: r x 1/6; q x 54; s x b5; k x 
: /~ ;a .h , i ,  j x l i b  x l1A;e x l % ; f , g  x l '/z;I x 1%;n x l % ; $ d  x 2 ; m  x 3 ; o  x 5 ; p  x 
7 .  D m n  by M Barn. 





slender, bracteoles filiform. Sepals c 2.5mm. Petals pinkish or white, often yellow 
inside; outer pair 5 - 7mm; inner pair 5 - 6mm, 3-lobed in upper third, outer lobes 
obtuse, median narrower and hooded. Fruit 10 - 30 x lmrn, fragmenting into 8 - 18 
segments. 

Bhutan: C - Ha district (Ha) and Bumthang district (Ura), N -Upper Mo Chu 
district (Lingshi) and Upper Bumthang Chu district (Waitang); Sikkim; Chumbi. 
Field margins, stony hillsides and river banks, 2750- 4000m. April - September. 

2. DICENTRA Bernhardi 

Climbing herbs with perennial rootstock. Leaves repeatedly ternate with terminal 
leaflet usually replaced by a branched tendril; leaflets entire, 3 - 7-veined from base, 
petiolulate. Flowers in pendulous leaf-opposed racemes, often corymbose, 
disymmetric Outer petals coherent and keeled, forming a compressed tube, gibbous 
at base, tips hooded and divergent; inner petals exposed at mouth, with long slender 
claw and connivent, hooded, winged limb enclosing stigma and anthers. Stamens 
6 in 2 bundles, filaments adherent to outer petals, each bundle expanded at base 
into a nectariferous gland enclosed by swollen base of outer petal. Ovary elongate, 
style slender, stigma flattened; ovules many. Capsule ellipsoid or cylindric, dehiscing 
by 2 valves leaving placentae attached to persistent style. Seeds papillate. 

1. Racemes mostly 7 - 14-flowered; bracts and sepals entire at base; capsules short, 
broad, 1.5-3.5 x 0.5-lcm ......................................................... 2 

+ Racemes mostly 2-&flowered; bracts and sepals toothed, at least at base; 
capsules long and narrow, 3.5 - 5 x 0.2 - 0.5cm ................................ .4 

2 Leaflets broadly ovate, 2.5 - 5 x 2 - 3cm, 3 -&veined from base; nectariferous 
gland short, thick, 4-5 x c 1.7mm, not hooked at apex ..3. D. paucinervia 

+ Lmflets ovate-elliptic or ovate-lanceolate, 1 - 3.5 x 0.5 - 2cm, 5 - 7-veined from 
base; nectariferous gland narrower, 3.5 - 5 x 0.6 - Imm, deflexed, hooked at 

............................................................................ apev or not -3  
3. kaflets mate-elliptic; nectariferous gland 4- 5mm long, deflexed and strongly 

....................... hooked at apex; capsules ovoid-ellipsoid.. 1 .  D. scandens 
+ Leaflets narrowly ovate-lanceolate; nectariferous gland c 3.5mm long, deflexed 

............. but not hooked at apex; capsules narrowly ellipsoid.. .2. D. ventii 
4. Corymbs 2-6-flowered; bracts 4-8mm; sepals 4- 6mm; outer petals 13 - 

ISmrn, c 2mm broad at insertion; capsules 2- 3mm broad 
4. D. lichiangensis 

+ Corymbs 2 - 3-flowered; bracts 9 - 12mm; sepals 7 - 9mm; outer petals 
16- 19mm, c 3 - 5mm broad at insertion; capsules 3 - 5mm broads. D. roylei 

I.  D. &ns (D. Don) Walpers; D. thalictrifolia (Wall.) Hook. f. & Thornson, 
Dcrcfylicapos scundens (D. Don) Hutchinson. Fig. 3 1 e - j . 



Climber to 3m. Leaves 2 - 3-ternate; leaflets ovate-elliptic, I - 3.5 x 0.5 - Zcm, 
obtuse or acute, base cuneate, 5 - 7-veined from base Racemes 7 - 10-flowred, on 
peduncles 2 - 7cm. Bracts lanceolate, 4 - IOmm, entire. Sepals triangular, 2 - 3mm, 
entire Petals yellow; outer pair 1.8 - 2 m .  Nectariferous glands 4 - 5 x 0.8 - Imm, 
strongly hooked at apex. Capsules ovoid-ellipsoid, 14 - 20 x 6 - 8m1.  

Bhulan: S - Deothang district, C - Punakha, Tongsa, Mongar and Sakden 
districts; Sikkim. Climbing on shrubs in Cool broad-lead forests, 2000-2750m. 
June - September. 

2. D. ventii Khanh 
Closely allied to D. scandens but leaflets more narrowly ovate-lanceolate, 2.2 - 3 

x 1 - 1.4cm; flowers with short nectariferous glands, c 3.5 x 0.6 - lmm, deflexed 
but not hooked; capsules more narrowly ellipsoid, 17 - 22 x 4 - 5mrn. 

Sikkim: Tonglo, Bijan, etc. Climbing on shrubs, 1500-2700m. July-August. 

3. D. paucinewia Stern 
Similar to D. scandens and D. ventii but leaflets larger, broadly ovate, 2.5 - 5 

x 2- 3cm, 3 - 6-veined from base; flowers with short, thick nectariferous glands, 
4-5 x c 1.7rn1-11, not hooked, but often producing a waxy secretion; capsules 
12-20 x 4-8mm. 

Sikkim: Kurseong, Darjeeling, etc Warm broad-leaved forests, 900- 1500m. 
May -August. 

4. D. lichiangensis Fedde 
Slender climber. Leaves biternate; leaflets narrowly ovate or elliptic, 1 - 2 x 

0.5 - lcm, obtuse or acute, base cuneate, 7 - 10-nerved. Flowers 2 - 6 in corymbose 
cymes on peduncles 2-4cm. Bracts linear-lanceolate, 4- 8 x c lrnm, ciliate- 
dentate. Sepals similar to bracts but shorter, 4-6rnm. Outer petals yellow, 
13 - 15mm, each c 2mm broad at insertion, with large auricle at base. Nectariferous 
glands 2.5 - 3mm, slender, curving upwards. Capsules cylindric, 3 - 6 x 0.2 -0.3cm. 

Bhutan: C-Thimphu district (Tashi Cho Dzong). On shrubs in dry valley, 
2400m. April -August. 

5. D. roylei Hook. f. & Thomson 
Closely allied to D. lichiangensis but corymbs 2 - 3-flowered; bracts 9- 12 x 

c 2mm; sepals 7 -9 x c 2mm; outer petals 16- l h m ,  broader (3 -5mm) at 
insertion; capsules 3.5 - 4.5 x 0.3 -0.5cm. 

Bhutan: S - Chukka district (near Chukka); Sikkim: Tista Valley. 1400-1500m. 
June - September. 

Erect or scrambling annual herbs. Leaves 2-4-pimatisect. Flowers in leaf- 
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opposed racemes, zygomorphic. Petals white or purplish; outer pair dissimilar, 
upper with swollen spur at base and hooded apex, lower shoner, not spurred; inner 
pair connivent, clawed. Stamens 6 in two bundles, upper bundle produced into 
a basal nectariferous gland enclosed by petal spur. Ovary subglobose; ovules 1 or 
2; style ffiforrn. Fruit a I-seeded nutlet. 

1. Leaf lobes linear, 1 - 1.5mm broad; peduncles 0.5 - 1.5cm; petals purple, darker 
at tips, upper outer petal 6-7mm; nutlets rugose, on erect pedicels 

1. F. indica 
+ Leaf lobes elliptic or oblong, 2 - 4mm broad; peduncles 2 - 5cm; petals white, 
dark red at tips, upper outer petal 10-12mm; nutlets smooth, on recurved 
ptxhcels ............................................................... .2. E capreolata 

1. E iodica (Haussknecht) Pugsley. Fig. 31 o,p. 
Erect or scrambling herb 20- 50cm. Leaves up to 12cm, lobes linear, 3 - 10 x 

I - 1.5mm, acute Racemes dense, I5 - 20-flowered, 2.5 - 4cm, on peduncles 
0.5-1.5cm. Petals purple, darker at tips; upper outer petal 6- 7mm, including 
swollen spur 1.5mm. Nutlets subglobose, 2mm, rugose, on erect pedicels. 

Bbatan: C -Tongsa district (Shamgong) and Tashigang district (Shungphu, 
Garnri Chu). Weed of cultivated ground, 1980rn. March - May. 

2, F. mpreolab L. 
Similar to E indica but a more extensive scrambler to lm; leaf-lobes elliptic or 

oblong, 2 - 4 m  broad; racemes on longer peduncles 2 - Jcm; petals white, dark 
rsd at tips, upper outer petal 10- 12mm; nutlets 2.5rnm, smooth, borne on recurved 
pedicets. 

Sikkirn: Tosa. Weed of cultivation, 4400m. September. 
Probably introduced from Europe 

4. CORYDALIS Ven tenat 

Perennial erect or decumbent glabrous herbs. Roots tuberous, fibrous or woody. 
Leaves pimatisect or ternatisect, alternate or stem leaves opposite. Flowers in 
terminal racemes, sometimes condensed and subumbellate, zygomorphic (with 
longitudinai plane of symmetry). Petals yellow, blue, purple or white; outer pair 
diiirmlar, upper s p u d ;  inner pair clawed, often cohering. Stamens 6 in 2 bundles; 
upper bundle with a basal nectariferous gland projecting into petal spur. Style 
filiform; stigmas 2. Capsule dehiscing to leave seed-bearing placentae attached to 
style. 

1. Flowers blue, purple or rarely white ................................................ 2 
+ Rawers yellow ....................................................................... -13  



2. Stems 15 - 1OOcm; stem leaves large, 6- Ucm, sessile (basal p i ~ w  ariring 
to stem). ................................................................................ . 3  

+ Stems mostly 5 - 20cm, (sometimes 30- 5Ocm in C leptocar~ C dotyii and 
C trifoliata); stem leaves small, 1 - 5cm, long-petiolate to s u b i l e  (stem-kaM 
10 - 13cm but long-petiolate in C. dorjil) ......................................... .4 

3. Robust herb, 50- IOOcm; stem leaves numerous, pinnatisect; petal spur broad, 
6- 8mm long ........................................................... . I .  C h c c h  

+ Slender herb, 15 - 30cm; stem leaves few, ternatisect; petal spur slender, c l2mm 
long .......................................................................... xclringtr 

4. Stems branched, bearing long-petiolate leaves throughout.. .................. .5 
+ Stems simple, erect, naked or with a few long-petiolate basal or sub-basal leaves 

and sometimes with a sessile or shortly-petiolate leaf above middle ........ .8 
5. Stem leaves alternate; flowers in racemes; spur of upper petal equalling or longer 

than limb.. ............................................................................. .6 
+ Stem leaves opposite; flowers subumbellate; spur of upper petal much shorter 

than limb.. ............................................................................. - 7  
6. Decumbent herb, 15 -4Ucm; roots fibrous; leaves biternate with crenately lobcd 

segments; bracts 6- 10mm, lower ones toothed; upper petal distinctly 
crested ............................................................... 3 C l e p t ~ c n ~  

+ Erect herb, 30-50cm; roots tuberous; leaves triternate with entire segments; 
bracts 3 - 6mm, entire; upper petal narrowly crested at apex.. ... .4. C dwjii 

7. Leaflets divided into obovate, obtuse teeth; lower bracts 2- 3-fid; upper petal 
strongly constricted behind hooded tip, 16- 19(-22)m (up to 25mm in var. 
physodes), including 3.5 - 6rnm spur; lip of lower petal deflexed 

5. C gerdae 
+ Leaflets finely divided into linear or oblanceolate, acute segments; lower bracts 

entire; upper petal weakly constricted behind hooded tip, 13 - 1 5 m ,  including 
........... short 1.5 - 3mm spur; lip of lower petal not deflexed .6. C latiflom 

..... 8. Upper part of stem leafless but with leaf-like bracts at base of umbel .9 
+ Upper part of stem bearing a single shortly-petiolate or sessile leaf a short 

............................................................... distance below bracts .10 
9. Plants 6- 15cm; basal leaves 1.5 -5cm with oblong to oblanceolate segments; 

umbels 4 - 6-flowered; bracts entire; upper petal 15 - 20mm including long 
..................................................... 10- 13mm spur 7 C dpesbis 

+ Plants 5 - 7cm; basal leaves 1 - 1.5cm with obovate segments; umbels 
2 - 4-flowered; lowest bract deeply 3-fid; upper petal c lOmm including short 

.......................................................... c 3mm spur 8. C oddi foh  
10. Stem leaf sessile (sometimes absent); lip of lower petal broad and almost flat 

11 
............................ + Stem leaf petiolate; tip of lower petal boat-shaped 12 



11. Umbels 2 -4-flowered; upper petal 13 - 22mm, not or very narrowly crested, 
tip of spur deflexed; lip of lower petal usually broader than long, suborbicular, 
obtuse, 6 - 1 lmrn broad, distinctly (4 - 8mm) exserted beyond upper petal 

9. C ecristata 
+ Umbels 4-6-flowered; upper petal ll-14mm, distinctly crested, tip of spur 

weakly deflexed; lip of lower petal longer than broad, rhombic, acute, 4 - 6mm 
broad, shortly (1 - 3mrn) exserted beyond upper petal 

10. C cashmeriana subsp. brevicornu 
12 Roots tuberous; stems 15 - 30cm; basal leaves absent, stem leaf trifoliate, with 

elliptic entire leaflets; bracts simple, elliptic; petal spur broad 
11. C trifoliata 

+ Roots fibrous, stems 8- 12cm; basal leaves usually present, stem leaf 
bipimatisect with toothed segments; bracts leaf-like; petal spur slender 

12. C oligantha 
13. Densely tufted herb, 3 - 5cm; bracts exceeding flowers; leaves ternate 

13. C mucronifera 
+ Erect or diffuse herbs, mostly 10-120cm (shorter and caespitose in C. 

chasmophila and C dubia but then leaves pinnate); bracts never exceeding 
flowers; leaves ternate or pinnate.. ............................................... .14 

14.Stems simple (sometimes with axillary branches in C polygalina), without 
persistent petiole bases; stem leaves 1 - 2 (or more in C. polygalina) ...... .15 

+ Stems branched, often surrounded at base by persistent petiole bases; stem leaves 
............................................................................. numerous -17 

15. Racemes 3 - 5-flowered; stem leaves 1-pinnate, with suborbicular, entire or 
............................................ bluntly 3-fid pinnae.. .14. C lathyroides 

+ Racemes 8-to many-flowered; stem leaves simple and entire (rarely none), or 
pinnatisect, or ternatisect with linear parallel-veined segments ............. .16 

16 Stem leaf solitary, linear, entire; upper petal 9 - 10( - 12)mm .. .15. C juncea 
+ Stem leaves 2(- 5), pinnatisect or ternatisect into linear-lanceolate segments; 

.............................................. upper petal c 15mm .16. C polygalina 

17.Leaves ternately dissected (divided into 3 subequal ternately or pinnately 
subdivided leaflets) (in C crispa, C bowes-lyonii & C jilicina with larger 
terminal leaflet and appearing somqhat  pinnate); basal leaves broadly ovate 
to orbicular in outline; petal spur often upwardly curved, sometimes straight 

............................................................................ or deflexed .I8 
+ Leaves pinnately subdivided into 5 or more equal or unequal pinnately 

subdivided leaflets; basal leaves narrowly ovate or oblong in outline; petal spur 
................................................................. straight or &flexed -30 



18.Erectl robust, little-branched herbs, mostly 40- I=; lawa laws 6- l h  
broad; racemes often more than D f l d  (4 - % f l d  in C &hfrrlu) 

19 
+ Diffuse or suberect, weak, much-branched herbs, mostly 15- 3&m (-4Qcm 

.. in C iochanensis); lower leaves 2 - Scm broad; racemes 4 - Bflawcnd .23 
19. Rootstock a simple rhizome ....................................................... 20 
+ Roots numerous, densely fascicled ............................................... .22 
20. Rachis of leaflets unwinged, ultimate segments ob-ate, 3 - 5mm W, obtuse 

or truncate with minute mucro; outer petals broadly crested 
23. C b c m d y r d  

+ Rachis of leaflets conspicuously winged with decurrent bases of pinnac, durnatt 
segments oblong, 1 - 3mm broad, bluntly or sharply pointed; outer petals wry 

..................................... ............................ narrowly crested .. .I1 
21. Ultimate leaf segments oblong, bluntly pointed; bracts lanceolate, 3 - 5mm, 

entire, equalling pedicels; upper petal 11 - 13mm; capsules obovoid 
17. c chPtropByar 

+ Ultimate leaf segments acuminate, sharply pointed; bracts obovate, 8 - IOmm, 
deeply 3 - 5-fid, much longer than pedicels; upper petal 14- 17mm; capsules 
cylindric.. .......................................................... -18. C gtnnlifob 

22 Ultimate leaf segments obovate, 2 - 7mm broad, obtuse or truncate; racemes 
4- 8-flowered; upper petal 13 - 14mm, crest not projecting forward beyond lip 

20. C ddicntula 
+ Ultimate leaf segments linear or elliptic, 2- 5mm broad, acute or subacute; 

racemes many-flowered; upper petal 22 - 25mm, with crest projecting forwards 
beyond lip ................................................................ .19, C lael& 

23. Petal spur strongly deflexed ................................... .21. C iochanensis 
+ Petal-spur strongly upwardly curved to almost straight ..................... ..24 
24.Upper petal c 18mm, not crested, spur straight ................... 24. C FiMna 
+ Upper petal 10- 16mm, crested, spur upwardly curved ..................... ..25 
25.Stems erect or decumbent, not slender and wiry leaves 2 - Scrn, terminal leaflet 

often larger than laterals; racemes 6 - 20-flowered ............................ .26 
+ Stems diffuse, very slender and wiry; leaves 1 - 3cm, terminal leaflet similar to 

laterals; racemes 3 -&flowered (8 - 16-flowered in C cavei). ................ .27 
26. Leaf segments obovate, mucronate; racemes 10- 20-flowered; bracts equaling 

pedicels; crests of outer petals not projecting forwards beyond lips 
22. C cfispa 

+ Leaf segments linear-oblanceolate, acute; racemes 6- 12flowered; bracts longer 
than pedicels; crests of outer petals projecting forwards beyond lips 

25. C dreparmntha 



60. FUMARIACEAE 

27.Upper petal 10- 12mm, with slender spur; nectariferous gland one eighth to 
half the length of spur ............................................................. .28 

+ Upper petal 13 - 16mm, with broad spur; nectariferous gland half to two thirds 
the length of spur ................................................................... -29 

28Lip of lower petal not gibbous near insertion; nectariferous gland one third to 
half the length of spur; capsules linear ...................... .26. C casimiriana 

+ Lip of lower petal gibbous near insertion; nectariferous gland one sixth to one 
eighth the length of spur; capsules obovoid .................... 27.  C longipes 

29. Lip of lower petal with short broad spur 1.2 - 1.4mm.. .. .28. C changuensis 
+ Lip of lower petal not spurred or gibbous .......................... .29. C cavei 
30.Petal spur short, 1.5 - 5mm long, not or scarcely longer than broad, deflexed 

3 1 
+ Petal spur long, 4-12.5mm, 2-5 x as long as broad, straight or deflexed 

34 
31. Leaves coarsely dissected into obovate, obtuse or mucronate segments; flowers 

slender, 10-12 x c 2mm; pods undulate .................... 30. C ophiocarpa 
+ Leaves finely dissected into linear or elliptic, acute segments; flowers large, 13 -21 

.............................................................. x 3 - 8mm; pods flat .32 

32 Robust herbs 15 -4Ocm, stems stout; flowers 13 - 15mm, numerous in dense 
................................................................ racemes .3 1. C meifolia 

+ Weak herbs 4-22cm, stems slender; flowers 16- 22mm, 4- 9 in short 
.............................................................. subumbellate racemes .33 

33. Stems 8 - Ucm; leaves 4 - 6 x 1.5 - 22cm, ultimate segments linear-elliptic, 
1.3 - 2.2 x 0.5 - 0.8mm; sepals ovate, large, c 4 x 3mm, acute; upper petal 

........................................................... 16 - 20mm .32. C calliantha 
+ Stems 4- 14cm; leaves 2.5 -3 x I -1.5cm, ultimate segments obovate or 

oblanceolate, 2-4 x lmm; sepals rounded, broader than long, c 1.5 x 2mm; 
........................................... upper petal 20 - Umm .33. C aurantiaca 

..................... 34 .Sm bases thickly clothed with persistent petiole bases .35 
-t Stem basts with few or no persistent petiole bases ............................ 36 

35.Stems 15 - 35cm; basal leaves 6- llcrn, ultimate segments elliptic, acute; upper 
.... petal I5 - 19mm, including broad 6 - 8mm long spur ..34. C sikkimensis 

+ Stems 5 - 7cm; basal leaves 2.5 - 4cm, ultimate segments obovate, obtuse; upper 
... petal 20-22mm, including slender 10- l 2 m  long spur 35. C chasmophila 

36Skndw herbs 10-20(-30)cm; leaves finely dissected, ultimate segments 
O.S-l.5mm broad, upper paal 11-18mm ....................................... 37 

+ Robust herbs 30-45cm; leaves more coarsely dissected, ultimate segments 
.......................................... 2-6mm M, upper petal 19-23mm 38 



37. Leaves thin, not crisped, ultimate segments oblanceolate; ped~ccls 2 - 8mm; 
upper petal 11- 12mm.. ............................................. 36. C stmkyi 

+ Leaves rather thick and crisped, ultimate segments linear; pediccls 10- 13mm; 
upper petal 15 - 18mm ................................................ 3 7  C dab& 

38. Leaf segments 2 - 3mm broad; pedicels 14- 20mm; outer petals m y  narrowly 
crested; spur straight ............................................ 38. C fmacbttiurs 

+ Leaf segments 3 - 5mm broad; pedicels 3 - 8mm; outer petals bmadly crested; 
spur deflexed at apex.. .............................. .39. C dtnticulato-broctca~ 

1. C flaccida Hook. f. & Thomson. Med: Nangtsee T I .  
Erect branched herb 0.5 - I m, roots elongate, fibrous. Basal leaves few, up to 

lOcm long and broad, on petioles 10- 15cm, 3 - 4pinnatisect, segments ovate, 
terminal largest, bluntly toothed, obtuse or apiculate Stem leaves numerous, sessik 
Racemes 3 - &m, 10 -%flowered. Bracts 5 - 15mm, lower pinnatifid, upper hear, 
toothed. Pedicels equalling bracts. Sepals broadly ovate, 2 - 2.5rnn-1, cordate, acute, 
dentate. Petals purplish, outer pair broadly crested, upper 14- 16mm, including 
slightly upwardly curved spur 6 - 8 x 2mm. Capsules linear, 20- 30 x 2mm. 

Bhutan: C -Thirnphu, Punakha, Mongar and Tashigang districts, N -Upper 
Mangde Chu, Upper Bumthang Chu and Upper Kulong Chu districts; S u m .  
Clearings in FidRhododendron forests, 3350 - 4200m. June -July. 

Similar to C. ophiocarpa which differs in its yellow flowers and petiolate stem 
leaves. 

2. C kingii Prain 
Similar to CJlaccida but a smaller herb 15 - 30cm with a slender rhizome; stem 

leaves few, 1 - 3, ternately divided, c 7 x Scm, ultimate segments 3-toothed, acute; 
sepals acurninate, subentire; upper petal c 15mm, including long spur c 12mm. 

Chumbi: Phari. Rocky slopes on mountains. 

3. C leptocarpa Hook. f. & Thomson. Fig. 31 k- n. 
Diffuse herb 15-40cm, with several stems arising from a cluster of slender 

fibrous roots. Basal leaves biternate, 5 - 8 x 3 - 5cm, petioles 5 - 9cm, terminal 
and lateral segments ovate-elliptic, up to 2 x  lcm, crenately lobed, pale beneath. 
Racemes 2 - 6cm, 5 - 8-flowered. Bracts obovate, 6- IOmm, lower toothed, upper 
narrower and entire Petals purple or mauve, sometimes whitish, outer pair crested, 
upper 26-30mm, including spur 13-15 x 3-3.5mm with tip deflexed. 
Nectariferous gland 6 - 7mm. Capsules linear, 20- 30 x 1.5 - 2mm. 

Bhutan: S-Chukka and Deothang districts, C-Ha, Thimphu, Punakha, 
Tongsa, Mongar and Tashigang districts, N -Upper Mo Chu and Upper Kuru Chu 
districts; Sikkim. Damp streamsides and shady ravines in Warm and Cool broad- 
leaved forests, 1000- 2500m. March -June 

4. C dorjii Long 
Similar to C leptocarpa but an erect herb 30- 50cm, arising from a cluster of 

389 



spindle-shaped tuberous roots 1.5-2cm; leaves triternatisect, broadly triangular, 
7 - l lcm long and broad, ultimate segments elliptic-obovate, 1.2 - 2.2 x 0.5 - 1.3cm, 
obtuse, entire; petioles of basal leaves 10- 14cm, of stem leaves 2-6cm; flowers 
blue or mauve, 2-4 in short terminal racemes; outer petals with low crest near 
apex, upper petal 25-28mm, including slender deflexed spur 16- 18mm; lip of 
lower petal gibbous near insertion. 

Bhutan: N -Upper Kuru Chu (Dunkhar) and Upper Kulong Chu (Lao) districts. 
Cool broad-leaved forests, 1980- 2560m. April -May. 

Similar in foliage to C delicatula which has yellow flowers. 

5. C gerdae Fedde. Med: Tongri Zilpa. 
Decumbent herb 7-20cm, with long scaly rhizome. Stems surrounded by 

persistent petiole bases. Basal leaves bipinnatisect, 2 - 4 x 1.5 - 2cm, on slender 
petioles 4- 8cm, leaflets broadly ovate or orbicular, rather deeply divided into 
obovate, obtuse teeth. Racemes umbellate, with 3 - 6 horizontal flowers exserted 
above bracts. Bracts 6- 12mrn, lower ones 2 - 3-fid. Pediceis 10- 15mm. Petals 
purple or mauve and white, tipped dark green or blackish, outer pair broadly 
crested, constricted behind hooded tip, upper 16- 19(- 22)mm, including short 
broad deflexed spur 3.5 - 6 x 2.5 - 3mm, lower petal with deflexed lip. 

Bhutan: N -Upper Mo Chu district (Yale La near Lingshi and slopes below 
Chomo Lhari); Chumbi: Chomo Lhari and above Phari. Mountain screes, 
4400 - 4900m. July- Sptember. 

Endemic to W Bhutan and Chumbi. Closely related to C aurantiaca and C 
calliantha which differ in their yellow, suberect flowers. The above description refers 
to the typical var. gerdae; var. physodes Long from Ha  district (between Kang La 
and Ha) differs in its larger size, longer pedicels 2.5 - 3.5 cm, more deeply incised 
bracts and larger flowers with upper petal c 25mrn, including very broad spur 
4.5 - 5.5 x 4-4.5mm. 

6. C latiflora Hook. f. & Thomson 
S d a r  to C gemlae but smaller plant, 7 - llcm; leaves more finely bipinnatisect, 

leaflets more deeply divided into linear or oblanceolate, acute segments; flowers 
scarcely exserted above bracts; bracts linear, entire, 6- 12mm; pedicels slightly 
shorter than bracts; flowers smaller, less inflated; upper petal 13 - 15mm including 
very short spur as broad as or broader than long, 1.5 - 3 x 2- 3.5mm, upper and 
lower petals winged but only weakly constricted; lower petal almost straight, lip 
not deflexed; capsules ellipsoid, c 5.5 x 2.5mm. 
Sim: Yak La, Cho La and Thanka La; Chumbi: E of Phari. Rocky slopes 

and streamsides, 4400 - 4900x11. July- October. 

7. C alpestris Meyer 
Erect herb 6-15cm, with swollen tuberous roots, stems simple Leaves borne 

near base of stem below ground, ternate, suborbicular, 1.5 - 5cm, on petioles 
5-15m; leaflets orbicular or obwate, deeply divided into 3-5 oblong or 



oblanceolate minutely mucronate sqmenls. Stem nak l  rn uppm twlo-thurb 
bearing a dense 4 -&flowered terminal umbel. B r -  o ~ u  or ohorole 5 - 7mm 
acute, entire. Pedicels short, 3 - 5mm. Pletals blue upprr I5 - X h m .  sncMng 
spur 10- 13 x 3 - 4mm, slightly deflcxcd at tip, upper lip hoodad, ma. Copula 
ellipsoid. 

Bhutan: C -Thirnphu district (Gyep Chu, Paro Chu), N - Uppa Mo Chu Wncl 
(Lingshi, Shinje La and Yale La) and Upper Bumthang C3u druna ( k m f a m g ) .  
Alpine screes and grassy slopes, 4500- 4700m. Ma) -June 

8. C oxalidifolia Ludlow 
Similar to C alpestris but smaller, 5-lcm, with leafless srerru and fm 

suborbicular ternate basal leaves 1 - l.Scrn, on petioles 5 - 7cm; leaflets divided into 
broader obovate, obtuse or mucronate lobes, umbel 2 - 4-flmrrcd, partly hidden 
by bracts; lowest bract subrbicular, c I h m ,  deeply 3-lobed, others obmte, entire; 
pedicels 2 -6mm; upper petal c IOmm, including short spur c 3 x I.5mm. 

Bhutan: N -Upper Kulong Chu district (Me La). Grassy alpine hillsid- 
4250-4570rn. June- August. 

Endemic to Bhutan. 

9. C ecristata (Prain) Long; C, cashmeriana Royale var, ecrirratu Prain, C: 
cachemiriana sensu F.B.I. p.p. non Royle 

Slender herb with 1 - 3 simple stems 10- 15cm, arising from a cluster of narrow 
tuberous roots. Basal leaves few, soon withering, biternate, 2- 3cm diameter, on 
slender petioles 3-6cm. Leaflets obovate, entire or bluntly toothed. Stem leaf 
solitary, bract-like, 0.5-1.5cm, sessile, deeply pimatifid into linear segments. 
Flowers 2 - 4 in terminal umbel, subtended by deeply 3 - 5-toothed bracts. Rdicels 
slender, 1 - 2cm. Petals blue, upper 13 - 22mrn, including spur 6- 16 x 2.5 - 3mm, 
deflexed at tip; upper lip hooded and subacute, not or very narrowly cmted; lm 
lip long-aserted (4 - 8rnrn) beyond upper, spathulate, 8 - 13 x 6- 1 lmrn, limb flat, 
suborbicular, obtuse or shailowly 3-lobed. Capsules ellipsoid, c 7 x 2mm. 

Two varieties occur in Sikkim and Bhutan: 
var. ecristata: Upper petal 13 -18mm, including short spur 6- IOmm, weakly 

deflexed at tip. 
Bhutan: C - Punakha district (Black Mountain), Tongsa drstrict (Rinchen Chu) 

and Sakden district (Orka La), N - Upper Pho Chu (Chesha La) and Upper Kuru 
Chu (Narim Thang) districts; Sikkim: common in W Sikkim; Chumbi Alpine 
grassy slopes, screes, cliff-ledges and in Juniper/Rhoddendron scrub, 
3650 - 4880m. June - September. 

var. longicalcarata Long: Upper petal 18 - 22mm, incluchg long spur 11 - 16mm, 
strongly deflexed at tip. 

Bhutan: C - Ha district (Chelai La) and Thimphu district (Barshong); SilrkiPa: 
confined to E Sikkim; Chumbi. In alpine screes, turf slopes and in 
Juniper/Rhododendron scrub, 3200- 4500111. May-July. 
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10. C crrsBmeriana Royle; C cachemiriana sensu F.BI. p.p. 
Similar to C wristata but stems often more numerous, stem leaf sometimes 

absent; umbels denser, 4 -&flowered; bracts often 4 - 6-fid; upper petal 11 - 14mm 
including short spur 4-7mm; upper lip with crest c 0.5mm broad; lower lip 
rhombic, acute,smder, 9- 11 x 4- 6mm, shortly exserted (1 - 3rnrn) beyond upper, 
keel distinctly crested. 

Bhutan: C -Thimphu district (Pajoding and between Tremo La and Kang La), 
N -Upper Bumthang Chu district (Pangotang); Sikkirn: confined to N Sikkim; 
Chumbi. Alpine scree5 and turf slopes, 4000 - 49001-11. June - September. 

The abow description and records apply to subsp. brevicornu (Prain) Long 
(Corydalis carhmeriana Royle var. brevicornu Prain, C jigmei Fischer & Kaul). 
A more local and higher altitude plant than C ecristata, to which many of the 
old records of C cashmeriana belong. 

11. C trifoliata Franchet; C tn~oliolato auct. 
Slender herb similar to C ecristato and C cashmeriana but often taller, 

15 - 30cm; basal leaves absent; stem leaf solitary, trifoliate, on petiole 0.5 - 1.5cm; 
leaflets elliptic, 1 - 15cm, sessile, acute, entire; umbels 2 - 4-flowered; bracts simple, 
elliptic, acute, the lowest 1 - 2 x 0.5 - lcm; petals blue, rarely white, not crested, 
upper 12 - l5mm including straight spur 5 - 7mm, lower lip boat-shaped, shortly 
exserted beyond upper. 
Bhutan: C - Punakha, Burnthang and Mongar districts, N -Upper Mangde 

Chu and Upper Kulong Chu districts; Sikkim. Damp ground in Fir forests and 
in R h d d e n d m n  scrub, 3650 - 4250m. June - July. 

Very distinctive in its entire bracts and trifoliate leaves with entire leaflets. 

12. C obgantbr Ludlow 
Similar to C ecristata but stems 8-12cm, basal leaves usually several, ovate, 

bipinnatkxt, 1 - 2cm, on petioles 1.5 - 3 m ,  deeply divided into oblong or obovate 
lobes; stem leaf similar but borne on petiole 5 - IOmm, subtending small axillary 
bulbil; flowers 2- 3, subtended by sessile leaf-like bracts; petals pale blue or white, 
not crested, upper 14-15mm including slender spur 8- 10mm; lower lip boat- 
shaped, acute 

Bhutan: N -Upper Kuru Chu (Sergong La) and Upper Kulong Chu (Lao) 
districts. Clearings in Fir/Rhododendron forest, 2900- 3050m. May. 

Endemic to NE Bhutan and adjacent Arunachal Pradesh. 

13. C m d m  Maxirnowicz 
Short, tufted herb 3 - 5crn with slender tap-root. Stems branching near base. 

B a d  kavg tanatisbct, c lcrn, on petioles 1 - 2cm; segments obovate, bluntly 3-fid; 
stem lesvts smaller. Flawm in simple bracteate racemes. Bracts large, obovate, 
c 12 x 8&, hcir\iatt, rrrrrAing flowers. Upper petal 6- 8mm, including spur 
c 3mm; outer v t d s  k d u j  or narrowly crrsttd. Capsules oblong, 2-seeded. 

chmw Phari d i .  
392 



4. L U K T  U A L l b  

14. C lathyroides Prain 
Slender herb 9-20 cm; rootstock and basal leaves unknown. Stern kaws 

1 - 2( -  3), distant on upper part of stem, 3 - 6 x 1 - 2cm, simply pinnate on petioles 
1 - 3cm; leaflets 3 - 4 pairs, broadly ovate or suborbicular, 7 - 16 x 5 - 14mm, 
obtuse and mucronate or bluntly 3-fid, sometimes purplish beneath. Racemes 
3 - 5-flowered, on slender axillary peduncles 1.5 - 7m. Bracts linear or 3-fid, 
3 - 6mm. Pedicels 6 -  1 lrnrn. Petals not crested, upper c 12mm including spur c 
7mm; lower lip spathulate, exserted beyond upper. 

Bhutan: C -Thunphu district (Barshong) and Tongsa b t r i a  m t a  Tso, b c h  
Chu); Sikkim: Zemu valley. Mountain cliff ledges, 3350- 4100m. July - August. 

15. C juncea Wall. 
Slender simple-stemmed herb 8 - 30cm, borne on a dense cluster of elongate 

tubers. Basal leaf usually solitary, biternate or trifoliate, on long petiole 8 - 20crn; 
leaflets variable, sometimes simple, elliptic, more often deeply palmatisect, up to 
3.5cm across, with linear to obovate segments, petiolules 1 - 3cm. Stem leaf usually 
solitary, linear, 0.5 - 1 .5cm, entire. Racemes 5 -20-flowered. Bracts linear, entire, 
up to 2cm. Pedicels equalling or exceeding bracts. Upper petal 9- 10( - 12)mm, 
including short, broad spur c 3.5 x 2mm, keel broadly crested. Lower lip deflexed, 
crested. 

Bhutan: C -Thimphu district (Barshong and Pajoding) and Tongsa district 
(Padima Tso, Rinchen Chu), N -Upper Bumthang Chu district (Lubsing La); 
Sikkim. Alpine turf and scree slopes, 3600 - 4600m. June - September. 

16. C polygalina Hook. f. & Thornson; C gmminea Prain 
Similar to C juncea but sometimes with short axillary shoots; basal leaves 

pinnatisect or ternatisect into linear-lanceolate segments 1.5 -2cm; stem leaves 
2(- 5), similar but shortly petiolate or sessile; lower bracts usually pinnatisect; upper 
(rarely all) bracts simple, entire, 6- 12mm; pedicels much exceeding bracts; upper 
petal c l5mm including broad spur half its length, keel with broad crest narrowly 
decurrent along spur. 

Bhutan: C-Thimphu district, N -Upper Mo Chu, Upper Pho Chu, Upper 
Mangde Chu and Upper Kuru Chu districts; Sikkim. Alpine screes and gravel, 
3650- 4880m. June - September. 

A variable species, especially in foliage. C gmminea represents a variant with 
few leaves and entire bracts. 

17. C chaerophylla DC. 
Robust herb 0.6-1.2m, with stout rootstock and persistent stem and petiole 

bases. Basal leaves broadly ovate, 9 - 15 x 7 - 14cm, on long petioles 15 - 25cm; 
primary division ternate into 3 petiolulate, bipinnatisect major divisions; pinnae 
of each major division sessile, decurrent, segments oblong, blunt-tipped, pale 
beneath. Stem leaves similar but smaller, becoming sessile upwards. Racemes 
terminal, forming branched panicles 10- 20cm; flowers numerous, secund. Bracts 
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lanceolate, 3 - 5mm, entire, equalling pedicel. Petals yellow, outer pair apiculate, 
very narrowly crested, upper 11 - 13mm, including slender usually straight spur 
8 - 9mm. Capsules obovoid, c 8 x 3mm, spreading. 

Bhutan: C - rare, Tashigang district (Donga La); Sikkim: widespread. 
Streamsides in Fir forests, 2750 - 3650m. July - October. 

18. C geraniifolia Hook. f. & Thomson; C chaerophylla var. geraniifolia (Hook. 
f. & Thomson) Hara 

Similar to C chaemphylla but ultimate leaf segments acuminate, sharply 
pointed; bracts obovate, 8 - IOmm, deeply 3 - 5-fid, much longer than pedicels; 
flowers larger, upper petal 14 - 17rnrn, including spur 9 - llmm; capsules cylindric, 
c 10 x 2mm. 

Bhutan: C -rare, Tongsa ditrict (Chendebi) and Tashigang district (Donga La); 
Sikkim: local, Tonglo, Chowbhanjan, etc. Moist forests, 2400 - 3350rn. 
August -October. 

19. C laelia Prain 
Robust herb 30- 50(- 100)cm, stems stout, little-branched, arising from dense 

cluster of slender fibrous roots, stem base surrounded by old petiole remains. Basal 
leaves ovate, 10-14 x 8 - 14cm, bitematisect, on long, sheathing petioles 15 - 25cm, 
leaf divisions deeply divided into linear or elliptic, acute or subacute segments or 
teeth 2 - 5rnm broad. Stem leaves on shorter petioles 1 - 3cm. Racemes stout, many- 
flowered, forming branched panicles. Lower bracts 1 - 2cm, deeply pinnatisect into 
h e a r  teeth, upper shorter, linear, entire. Petals yellow, outer pair very broadly 
crested with crests projecting forwards beyond lips, upper 22 -25mm including 
straight spur 10- llmm with somewhat deflexed tip. Capsules obovoid-cylindric, 
c 12 x 2mrn. 

Bhutan: C - Ha district (Tare La), Punakha district (Black Mountain and SW 
of Wangdu Phodrang), and Tongsa district (Chendebi); Sikkim: Changu, Nathu 
La, etc; Churnbi. Hemlock and Fir forests, and on streamsides in 
Juniper/Rhododendron scrub, 2740 - 3960m. May - September. 

The common plant represents subsp. laelia which has finely divided leaves with 
linear, acute segments 2 - 3mm broad, and a narrow petal spur 2 - 2.5mm broad. 
The collections from Wangdu Phodrang and Chendebi represent subsp. bhu tanica 
Long, differing in their coarsely divided leaves with oblanceolate-elliptic, subacute 
or minutely mucronate segments 3 - 5rnm broad, and petal spur 2.5 - 3.5mm broad. 
In foliage these plants are very similar to the Chinese C yunnanensis Franchet, 
but in that species the petal crests are narrower and do not project forwards. 

20. C delicat& Long 
Similar to F laelia in its densely fasciculate roots but differing in its smaller 

s i q  26-45cm, triternatisect leaves dissected into delicate obovate, obtuse or 
tnubcate and minutely mucrone segments 3 - 10 x 2 - 7mm; flowers 4 - 8 in short 
racemes; bracts strongly dimorphic, the lowermost leaf-like, 1 - 2cm, upper bracts 



oblanceolate, 2 -  5mm, acute, entire; outer petals cmted but m r s  m projming 
beyond lips, upper petal 13 - 14mm, spur somwhat c u n d  upwards. 

Bhutan: C - Punakha district (Ritang and W slope of Rle La) and Mongar 
district (W side of Donga La), N -Upper Kulong Chu district (Lao). Fir and 
Hemlock forests, on damp shady banks, 2740-3%. April-June 

Endemic to Bhutan. Similar in foliage to C dorjii which has blue or mauw 
petals. 

21. C iochanensis k e i l l e  
Slender erect or decumbent herb 15 - 30( - 40)cm, stems b m h i n g  only at bast 

Basal leaves ovate or suborbicular, 3-4.5 x 2-4cm, deeply bipinnatisect, on 
slender petioles 5 - 15cm, ultimate segments oblanceolate to obovate, 1.5 - 5mm 
broad, obtuse or mucronate. Stem leaves 2-4, similar but on shorter petioles 
1.5 - 5cm. Racemes compact, 2 - 3cm, few- to many-flowed. Lower bracts 
6- 12mm, deeply toothed, upper bracts linear, entire Pedicels 4- 7mm ktaf.s pale 
yellow, upper 13 - 15mm including strongly deflexed spur 7 - 8mm, upper lip keeled 
but not crested, lower lip equalling upper, boat-shaped, straight, acute, with gibbous 
swelling near base. Capsules ellipsoid, 13 - 15 x 3 - 4.5mm, seeds 9 - I5 in 2 rows. 

Bhutan: C -Thimphu district (Dotena Chu and Pernithanka), Tongsa district 
(Phobsikha) and Bumthang district (Takhung, Kyikyi La and Ura La). Mossy 
ground in Spruce forests, 2500- 3500m. May-June. 

22. C crispa Prain; C stracheyioides Fedde. Med: Khamlug Bashaka. 
Decumbent much-branched herb, stems 10 - 23cm, arising from stout woody 

rootstock. Leaves numerous, ovate, 2 - 3 x 2 -2.5cm, finely biternatisect, but 
terminal leaflet larger than laterals and leaf appearing somewhat pinnate; ultimate 
segments obovate, mucronate, 1 - 2mm broad; petioles 1 - 2.5cm. Flowers 10 - 20 
in dense rounded racemes 2 -4cm. b w e r  bracts 5 - 7mrn, pinnatisect; upper bracts 
linear, 2 - 4mm, entire Pedicels slender, 4 - 8mm. Flowers yellow; outer petals with 
broad rounded crests; upper petal 10- 14mm including upwardly curved spur 
5 -8mm. Nectariferous gland about three-quarters length of spur. 

Bhutan: C -Thimphu district (Naro, Wasa La), N -Upper Mo Chu district 
(Lingshi and Yale La); Chumbi: Phari and below Chomolhari. Damp mountain 
screes and gravel, 3350 - 4570m. July- September. 

Endemic to W Bhutan and the Chumbi Valley. 

23. C bowes-lyonii Long 
Similar to C crispa but a more robust, erect, less-branched plant, stems 

45 - 90cm; leaves unequally biternatisect, larger, 7 - 12 x 8 - 12cm, ultimate 
segments 3 - 5mm broad; racemes 4 - 8cm, many-flowered; flowers larger, upper 
petal (11 -)14- 16mm, with slightly broader spur. 

Bhutan: C -Thimphu district (W side of Thimphu Valley), N - Upper Bumthang 
Chu district (Chamka) and Upper Mangde Chu district (Ju La). Marshy alpine 
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meadows and clearings in Juniper/Rhododendron scrub, 3800- 4140m, 
July- September. 

24. C filicina Prain 
Similar to C crispo but a small, slender plant 10- 15cm; flowers larger, upper 

petal c 18mm, not crested, spur straight. 
Wkim: Singalila range 

25. C drepanantha Long 
Erect herb, stems 12 - 29cm, branched at base, borne on slender rhizome. Lower 

stem leaves broadly ovate, ternatisect, 3.5 - 5 x 4- 5.5cm, ultimate segments and 
teeth linear-oblanceolate, 0.5 - 1.5mm broad, acute; petioles 5 - 9cm. Upper leaves 
smaller, shortly petiolate. Racemes 3.5 - 5cm, 6- 12-flowered. Lower bracts leaf- 
like, 1.1 - 2.lcm, upper linear, 4- 6mm, longer than pedicels. Sepals ovate, c 0.5mm, 
dentate. Outer petals broadly crested, with apex of crest irregularly dentate and 
projecting forwards beyond lips; upper petal 10- 13rnrn, including upwardly curved 
spur 6-9mm. Nectariferous gland about half length of spur. Capsules obovate- 
elliptic, c 9 x 3mm, obtuse. 

Bhutan: C -Tashigang district (Dengchung, Khoma Chu); Arunachal Pradesh: 
Nyam Jang Chu. Damp streamsides in Cool broad-leaved forests, 2130- 2285m. 
April. 

Endemic to E Bhutan and adjacent Arunachal Pradesh. 

26. C casimiriana Duthie & Prain; C sibirica sensu F.B.I. p.p. non (L. f.) Persoon, 
C pminiana Kanodia & Mukerjee nom. super-. 

Diffuse, much branched herb 15 - 30cm, rootstock slender. Leaves numerous, 
mostly borne on stems, broadly ovate in outline, 1 - 3 x 1 - 3cm, deeply and equally 
bitematisect, on slender petioles 3 -6cm; ultimate segments obovate or 
oblanceolate, 15 - 3mm broad. Racemes lax, few-flowered, 1.5 - 3cm. Lower bracts 
deeply toothed, upper entire. Sepals suborbicular, 0.6- lmm, dentate Petals yellow, 
upper 10- 12mm, including upwardly curved slender spur 5.5 - 7mm long and 
0.8- 1.7rnm broad at base; upper lip with low, entire crest not decurrent on spur; 
lower lip equalhg  upper. Nectariferous gland 2- 3mm, one-third to one-half the 
length of spur. Capsules linear, 6- lOrnrn, with a single row of seeds. 

Bbutan: C - Ha, Thimphu and Bumthang districts, N -Upper Mangde Chu, 
Upper Bumthang Chu and Upper Kuru Chu districts; Sikkim. Streamsides in 
Juniper/Rhododendron scrub and alpine meadows 2750-4700m. July- 
September. 

27. C loAgipcs DC.; C. sibirica sensu F.B.I. p.p. non (L.f.) Persoon, C longipes 
var. phallutiana Fedde, var. burkillii Fedde, var. snlithii Fedde 

Similar to C. casimiriana but bracts all deeply toothed; upper petal with broad 
often c W y  toothed crest decurrent along spur; spur slightly longer and broader, 
r m t  tapering, lower Lip with rounded swelling near base; nectarifemus gland much 
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shorter, 0.7 - 1,4mm, one-sixth to one-eighth the length of spur; capsules obaoid, 
4- 6mm with 2 rows of seeds. 

Bhutan: C - Bumthang district (Tashiling); Sikkim: widespread. Streamsides, 
screes and disturbed soil, sometimes a weed of cultivation, 2800-4200m. 
June - Setptember. 

28. C changuensis Long 
Closely allied to C. longipes but flowers larger, upper petal 13-ISmm, less 

strongly curved upwards, spur longer and broader, 7.7 - 10 x 2 - 3.4mrn. with crest 
extending almost to tip of spur; lower lip with short spur 12- 1.4rnm near insertion; 
nectariferous gland much longer, 4.8 - 5.7mm, two-thirds to threequarters the 
length of spur. 

Sikkim: Changu. Gravelly slopes, 3600- 3900111. September. 
Endemic to Sikkim. 

29. C cavei Long 
Similar to C. casimiriana and its allies in habit and foliage, but racemes longer, 

4 - 7cm, 8 - 16-flowered; sepals larger, suborbicular, 1.8 - 2mm; outer petals broadly 
crested; upper petal 13.5 - 15mm, including broad spur 7 - 8.5 x 2.5 - 3mm; 
nectariferous gland 4-6mm, one-half to two-thirds the length of spur. 

Sikkim: Phallut. 2740- 3350m. September. 

30. C ophiocarpa Hook. f. & Thomson 
Erect herb 0.5 - I m. Basal leaves numerous when young, ovate-triangular, 10- 20 

x 7 - 12cm, bipinnatisect, on flattened petioles 6- 15cm; ultimate segments 
obovate, obtuse or mucronate Stem leaves numerous, smaller, on petioles 1 - 2cm. 
Racemes 5 - 15cm, many-flowered. Bracts lanceolate, 2 - Smm, finely-pointed, 
entire Sepals suborbicular, c lmm. Upper petal 10 - 12mm, including short rounded 
spur c 2.5mm, lip winged but not crested. Lower lip equalling upper. Capsules 
linear, 20- 35 x 2mm, strongly undulate. 

Bhutan: C - Bumthang district (near Tang), N -Upper Bumthang Chu district 
(Bada La); Sikkim. Blue pine forests, 3000-3300m. June. 

Similar to C. j7accida which differs in its purple flowers and sessile stem leaves. 

31. C meifolia Wall. 
Robust herb 20-40cm, with stout fibrous roots, stout stems and persistent leaf 

bases. Basal leaves large, up to 20 x 12cm, deeply bipinnatisect, on flattened 
petioles up to 15cm; ultimate segments linear, very narrow, up to 10 x 0.5mm. 
Stem leaves becoming shorter and subsessile Flowers numerous in dense rounded 
racemes. Lower bracts leaf-like, 2- 3cm, with flattened linear base and deeply- 
divided linear segments. Pedicels 10-15mm. Sepals oblong c 1.5 x lmm. Petals 
yellow sometimes tipped red or purple, upper 12 - 13mm including short deflexed 
spur c 1.5mm, crest rounded, broad; lower petal broadly crested, sllghtly longer 
than upper. Capsules narrowly obovoid, c 8 x 3mm. 
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Sikkim: Yak La, etc Damp streamsides and gravel, 4200- 4500m. July-August. 
The above description refers to var. meifolia. 
var. Wmensis Prain differs from var. meifolia in its shorter stems, up to 20cm, 

and leaves mostly 5 - 10cm long, much less finely divided with short, narrowly 
elliptic segments up to 5 x lmm; bracts shorter, 1.5 - 2cm, less finely divided; sepals 
larger, 2 - 3 x 1 - 1.5mm; capsules shorter and broader, c 6 x 4mm. 

Bhutan: N -Upper Mo Chu district (Laya); Sikkim: Gocha La, Tankra La, 
Chulong; Chumbi. Moist alpine scree slopes, 3960 - 5 190m. June - September. 

32. C calliantha Long 
Similar to C. meifolia var. sikkimensis but stems shorter, 8 - 22cm, much more 

slender; leaves smaller, 4-6 x 1.5 - 2.2cm, on narrower petioles 1 - 2.5cm, main 
petiolules longer, 3 - 9mm, ultimate segments linear-elliptic, shorter, 1.3 - 2.2 x 
0.5 - 0.8mm; flowers 4 - 9 in short condensed racemes; bracts 1.1 - 1.7cm; pedicels 
12-25mm; sepals much larger, broadly ovate, c 4 x 3mm, acute, margins serrate; 
petals larger, upper 16 - 20mm including broad deflexed spur 3 - 5mm. 

Bhutan: C -Thimphu district (Barshong), Punakha district (Maru and Ritang), 
Tongsa district (Thita Tso, Rinchen Chu), N -Upper Mo Chu district (Lingshi) 
and Upper Mangde Chu district (Namda La). Alpine cliff ledges, damp screes and 
streamsides, 3800- 4730m. June -October. 

Endemic to Bhutan. Related to C gerdae which differs in its purple or mauve 
flowers. 

33. C aumtiaca Ludlow 
Similar to C. meifolia var. sikkimensis and C. calliantha but a smaller, more 

slender plant 4 - 14cm; leaves smaller, 2.5 - 3 x 1 - 1.5cm, on long petioles 2 - 6cm; 
ultimate segments obovate or oblanceolate, 2-4 x lrnrn, subacute or obtuse; 
flowers 4- 6 in subumbellate congested racemes; bracts large, 1 - 2.5cm, deeply 
divided, pedicels long, 1.5 - 3cm; sepals rounded, broader than long, c 1.5 x 2mm, 
dentate; upper petal 20- 22mm, with narrower, deflexed spur 3 - 4mm. 

Bhutan: N -Upper Mangde Chu (Saga La) and Upper Bumthang Chu districts 
(Dhur Chu, Dole La, Marlung and Waitang). Alpine cliff ledges and gravelly slopes, 
4500- 4700m. June-July. 

Endemic to Bhutan. 

34. C sikkimensis (Prain) Fedde; C. durhiei Maximowicz var. sikkimensis Prain 
Herb 1 5 -  35cm, with numerous stems thickly clothed with persistent petiole 

bases arising from stout woody rootstock. Basal leaves 6- 11 x 1.5 - 4cm, on long 
petioles 7 - 15cm; ultimate segments elliptic, 3 - 5 x im,n, sharply pointed. Upper 
stem leaves smaller, subsessile Flowers 8 - 15 in short dense racemes 3 - 4cm. Lower 
b r a s  large, broadly ovatc 15 - 20 x 12 - 14mn1, deeply pinnatisect; upper bracts 
becoming smaller and less divided. Pedicels 10- 15mm. Upper petal 15 - 19mm 
including broad straight spur 6- 8mm, crest large and decurrent along spur; lower 
@ broadly winged and crested. Capsules oblong, c lcm; seeds smooth, glossy. 
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Bhutan: N -Upper Kuru Chu district (Singhi) and Upper Kulong Chu distrn? 
(Me La); Sikkim. Rocky streamsides and cliff ledges, 4100-46U.h. May- 
September. 

35. C chasmophila Ludlow 
Similar to C. sikkimensis but a smaller plant, 5 - 7 m ,  stems densely clothed 

with persistent petiole bases; basal leaves small, 2.5 -4 x 1 - l.Scm, on slender 
petioles 3 - 7cm; segments few, obovate, obtuse, 3 -4 x 1 - 2mm; flowers 3 - I2 
in short racemes; bracts large, 12 - 15mm. with broad base and deeply laciniate 
apex; ped~cels 10 - 40rnrn, slender; upper petal 20 - 22mm including straight skndcr 
spur 10- 12mm; crest not decurrent on spur. 

Bhutan: C - Punakha district (Black Mountain). Alpine cliff ledges, 440Ckn. 
June. 

36. C stracheyi Prain; C. ramosa Hook. f. & Thomson p.p., nom. illeg. non Prain 
Weak much-branched herb 10-18cm. Basal leaves fw. Lower stem leaves 

oblong, 3 - 7 x 2 - 2.5cm, on petioles 3 - 5cm; ultimate segments oblanceolate, 
2 - 5 x 0.5 - lmm, acute Flowers few to numerous in terminal racemes 2- Scm. 
Lower bracts 7 - 10 x 5 - 7mm, deeply pinnatisect, upper bracts shorter and with 
fewer teeth. Pedicels short, 2 - 8rnm. Upper petal 11 - 12mm including spur 
4 - 5rnm; upper and lower petals broadly crested. Capsules nanwly obovoid, 7 - 10 
x 3mm, seeds glossy but minutely papillate 

Bhutan: N -Upper Pho Chu district (head of W branch of Pho Chu), Upper 
Kuru Chu district (Narim Thang and Gong La) and Upper Kulong Chu district 
(Me La); Sikkim. Damp mountain screes and strearnsides, 4000-4600m. 
June -August. 

Thls description applies to the typical var. stracheyi. 
var. ecristata Prain differs in its larger size, up to 30cm or more, larger leaves 

up to 15 x 5cm with broader segments, and flowers with very low or nocrests 
on upper and lower petals. 

Bhutan: N -Upper Kulong Chu district (Shingbe, Me La); Sikkim: Changu, 
Guicha La, etc. Damp mountain screes and streamsides, 3650-4570m. 
July - Setptember. 

37. C dubia Prain. Med: Tongri Zilpa. 
Similar to C stmcheyi var. stracheyi but leaves of a thicker texture, more findy 

dissected with numerous linear segments; lower bracts larger, 10- 1- pediceis 
longer, 10 - 13mm; upper petal 15 - 18mm including spur 7 - 9mm, with low crest. 

Bhutan: N -Upper Mo Chu district (Ya La) and Upper Kulong Chu district (Me 
La); Sikkim; Chumbi. Alpine scree slopes, 3900 - 4800m. July- September. 

38. C franchetiana Prain 
Robust herb 25 - 32cm; rootstock unknown. Basal leaves bipinnatisect, 6-7cm 

long, dissected into oblong-lanceolate segments 2 - 3mm broad, acuminate; petioles 



6- 12an, winged. Flowers 7 - 15 in racemes 5 - Scm, yellow with dark purple tips. 
Lower bracts c 2mm, pinnatifid; upper bracts elliptic, c 1.5cm, finely pointed. 
Pedicels 1.4-2cm, becoming reflexed in fruit. Outer petals very narrowly crested, 
upper 20-23mm including straight spur 12-13mm. Lower lip deflexed. 
Nectariferous gland half the length of spur. Capsules (immature) pendulous, 
elliptic, c 13 x 3mm. 

Bhutan: C-Thimphu district (between Tremo La and Kang La, Paro Chu); 
Chumbi: Sham Chen and Meto Sebo. 4260-4570m. July-August. 

A poorly-known species endemic to W Bhutan and Chumbi. 

39. C denticulato-bracteata Fedde 
Similar to C fmnchetiana but leaves more coarsely dissected into segments 

3 - 5mm broad; racemes denser, many-flowered; bracts much exceeding shorter 
pedlcels 3 - 8mm; outer petals broadly crested; upper petal 19- 21mm including 
spur 8 - IOrnrn, strongly deflexed at tip. 

S k k k  Lungrna Chu. 4880m. August. 
Known only from the type collection; a specimen from W Bhutan (between 

Barshong and Lingshi) is very similar and may be conspecific, but has more finely 
dissected foliage. 

Family 61. PAPAVERACEAE 

by D.G. Long 

Annual, b i e n d  or perennial herbs with milky juice (latex); indumentum of 
simple, barbellate or stellate hairs. Leaves mostly basal in a rosette, simple, 
pinnatifid or pimatisect, rarely palmately lobed, exstipulate, stem leaves usually 
few, alternate Flowers on leafless scapes or in leafy racemes or panicles, 
actinomorphic, hermaphrodite, nodding in bud, showy. Sepals 2 - 3, caducous. 
Petals 4- 8, free, biseriate, imbricate, often crumpled at first. Stamens numerous, 
free Ovary superior, I-celled or apparently 2- 10-celled by intrusive placentae; 
ovuIes numerous, placentation parietal; stigmas usually connate, capitate on distinct 
styk rarely free or sessile on ovary or lobed disc. Fruit a capsule dehiscing by 2 - 10 
pores or valves; seeds numerous. 

1. Plants prickly ......................................................................... .2 
+ plants not prickly .................................................................... .3 

.... 2. Ltaws pinnatifid, dentate, sepals 3 , horned; petals yellow .2. Argemone 
+ W e s  entire or shallowly crenately-lobed; sepals 2, not horned; petals blue 

3. Meconopsis (M. horridula, M, sinuata) 
3. Leaves palmately lobed; stigmas sessile on ovary; capsule valves 4 - 7, dehiscing 

to base ................................................................ 4 Cathcartin 



I .  PAPAVER 

+ Leaves simple or pinnately lobed; stigmas on distinct style (sessile but on 
conspicuous disc in Papaver); capsule valves 3 - 10 dehiscing at apex or in upper 
third (dehiscing to base but 2-valved in Dicranostigma). ...................... .4 

4. Ovary and capsule flat-topped with conspicuous lobed disc, stigmas sessile or 
not ...................................................................................... .5 

+ Ovary and capsule without disc, tapering into distinct style ................... 6 

5. Stigmas sessile on disc .................................................... 1. PPpenr 
+ Stigmas on distinct style ........................... 3. Meconopsis (M. discigem) 
6. Sepals not horned; stigmas connate, capitate, 3 - l@lobed; capsule 3 - 10-valved, 

dehiscing only at apex or in upper third .......................... 3. Mmnopsh 
+ Sepals horned at apex; stigmas 2, erect, free; capsule 2-valved, dehiscing to base 

5. Dicranostigma 

1. PAPAVER L. 

Annual or perennial herbs with white juice. Leaves usually pinnatifid or 
pinnatisect, sometimes in a rosette at base. Flowers solitary, terminal and axillary 
or on long leafless scapes. Sepals 2, falling early, not horned. Petals 4 in 2 whorls, 
suborbicular. Ovary 1-celled with 4 - 20 placentae; stigmas 4 - 20, sessile, radiating 
on a lobed disc Capsule dehiscing by subapical pores under lobes of persistent disc 

1. Plants glaucous, glabrous; stem leaves unlobed or shallowly pimatifid, sessile 
1. P. somniferum 

+ Plants green, bristly-hairy (at least sepals); leaves deeply pimatisect, on long 
..................................................................... or short petioles ..2 

.......................................... 2. Flowers borne on leafy stems 2. P. rhoeas 
.................................. + Flowers borne on leafless scapes .3. P. nudicaule 

1. P. somniferum L. Eng: Opium Poppy. Fig. 32 h. 
Annual herb with tap root and erect little-branched stem 0.5 - 1 m, glabrous. Basal 

leaves ovate-oblong, shallowly pinnatifid, 15 - 25 x 8 - 15cm, acute, base rounded 
or cordate, lobes triangular, coarsely dentate, glaucous green; petioles short, 1 - 2cm; 
stem leaves smaller, more shallowly lobed or unlobed, sessile Flowers terminal and 
axillary on leafless pedicels 10-20cm. Petals 5 -9cm, white or pale purple, 
sometimes with a dark basal blotch. Ovary globose with 5 - 12-lobed apical disc 
bearing sessile stigmas. Capsule globose, 2- 4cm, flat-topped with enlarged disc 

Bhutan: C -Thimphu district (Tashi Chho Dzong) and Tongsa district 
(Chendebi); Sikkim: Darjeeling. Cultivated and possibly naturalised, 2285 - 305(hn. 
March -July. 

Formerly widely cultivated to produce the drug opium, formed by drying of 
latex bled from unripe capsules. Other forms are cultivated to produce poppy-seed, 
used as food, and to produce an edible oil (13, 125). 
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2. P. rboeas L. Eng: Field h p p y  
Annual branched herb 30- 5Ocm. Basal leaves ovate, deeply pinnatisect, 10- 15 

x 5 -9cm, segments linear, acute, dentate, bristly hairy or glabrous, on petiole 
2 - 3cm; stem leaves smaller, on short petioles. Flowers terminal on pedicels 
9- Ikm, bristly hairy. Sepals bristly hairy. Petals 3  - 4cm, red with black basal 
blotch. Ovary obconic with 8 - 12 stigmatic lobes, each with a rounded apical lobe. 
Capsule subglobose, 1 - 2cm. 

Bbutru. S -Gaylegphug district (Gaylegphug). Cultivated in garden as an 
ornamental, 300m. March -June 

3. P. nudicaule L. 
Similar to I? rhoem but bristly hairy throughout; basal leaves 3 - 6 x 1 - 2.5cm 

with elliptic-obtuse lobes and longer petioles 5 - 12cm; each rosette with 1 - 5 
leafless scapes; petals 2 - 3.5cm, red, purple or yellow; capsule obovoid, c 1.5 x 
Icm. 

Cbumbi. 
A very variable species; the Chumbi plants, cultivated as ornamentals, were 

described as var. gmndflorum Prain but probably come within the range of subsp. 
nrbrwumntiacum Fedde 

2. ARGEMONE L. 

Prickly herbs with yellowish juice Leaves glaucous, pinnatifid and dentate 
Flowers solitary, tenninal and axillary. Sepals 3, caduceus, bearing a horn below 
apex. Petals 6 in 2 whorls, yellow, obovate Ovary 1-locular with 3 - 5 placentae 
Stigmas 3 - 5, sessile on ovary. Capsules ellipsoid, 4 -&ribbed, prickly, splitting 
along sutures in upper third. 

1. A. me!nicaaa L. Eng: Mexican Poppy, Prickly Poppy. Fig. 32 a,b. 
Annual branched herb, 0.3 - 1m. Leaves elliptic-obovate, 7 - 30 x 4 - 9cm, 

pinnatifid with 3 - 7 pairs of oblong, acute lobes, base cordate, margins coarsely 
spinousdentate, glaucous-green with pale markings along veins, prickly on veins 
beneath, glabrous abow; sessile and clasping stem, Sepals elliptic, c 1.5 x lcm, 
prickly and with a subterminal spine-tipped horn 5-10rnm. Petals 2 - 3  x 
1.5-2.5cm. Capsules 2.5-3.5 x 1-1.5cm. 

FK; 32. Rg#rrau and Droscrrar m. a & b, Atgemone mexic~na: a, portion of shoot 
with kam flOWrr and bud; b, capsule. c & 4 Mmnopkponiculala: c, portion of shoot with leaves, 
flovm and buds, 6 capsule. + Meconopsrs ducigem: capsule f & g, Calhcarria villosa: f, portion of 
shoot with kPf and f b w e ~  g, caprulc h, &paver sornngemm: capsule. i. Dicmosrigma lac~ucoides: 
atpule Ihuma!m. j- m, amKmpdmfa: j, whole plant in flower; k. leaf, lower surface; I ,  flower; 
m,~pryYrithbnnchcd~yles.Sclh:a.c,f,g,h. j x % ; i  x 415; b x I ;e  x I1%;d x I f i ; I  x 
2; k x );m r 4'1:. Dnwnby M. Bats. 
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Sikkim: Tista valley, Weed of waste ground in subtropical zone, 300m. 
January - December. 

Native of tropical America, widely naturalised. Seed produces an oil used for 
burning in lamps and also to treat skin diseases (125). 

3. MECONOPSIS Viguier 

Med: Ajak refers to some species of Meconopsis used medicinally. 

Biennial or perennial, monocarpic or polycarpic herbs (see below) with yellow 
juice and stout rootstock, bearing erect scapes or stems, indumentum often of 
barbellate bristles or hairs. Leaves mostly basal in a rosette, simple or pinnatifid, 
sometimes pimatisect, elliptic, oblong or lanceolate, rarely ovate; stem leaves several 
or none. Flowers solitary on leafless scapes, or on simple or branched leafy stems, 
or in lateral cymes on stout stems. Sepals 2, ovate or elliptic, falling early. Petals 
showy, mostly 4, sometimes up to 10 (often more numerous in terminal flowers), 
obovate or suborbicular. Ovary ellipsoid or cylindric, often bristly, rarely with apical 
disc; style conspicuous, elongate, stigmas united, rarely free. Capsule cylindric to 
subglobose, 4 - 10-valved, dehiscing by small subapical pores or longer slits in upper 
third to leave persistent placentae attached to style. 

Several Meconopsis species have a 'monocarpic' life-form in which they grow 
for several years prior to flowering, then flower, set seed and die; others have 
persistent perennial r o s m  or rhizomes and are described as 'polycarpic'; withered 
remains of old flowering shoots can usually be found on the latter. All the species 
an highly prized as ornamental garden plants, although some are difficult to 
cultivate, eg. M. bella and M. sherriffii; most widely grown are M. grandis, M. 
11ppaulensis, M. paniculata, M. simplicifolia and M. superba. 

1. Ovary and capsule flat-topped, bearing a lobed epigynous disc 
13. M. discigera 

... + Ovary and capsule tapering at apex into style, without epigynous disc.. .2 
.......................................... 2. Plants prickly with slender rigid prickles 3 

.................................. + Plants never prickly (sometimes softly bristly) .4 

3. Flowering stem leafless except at base, often surrounded by leafless scapes; leaves 
entire or shallowly crenate; petals 2.5 - 3.5cm ................. .l. M. homdula 

+ Rawering stern leafy throughout, leafless scapes absent; leaves strongly crenately 
............................................... lobed, petals 1.5-2cm ..2. M. sinuata 

4. Flowering stems I - 2.5m, each with 6- many flowers; monocarpic; plants 
........................................... retaining a dense leaf rosette in winter - 5  

+ Flomring stems mostly 0.15 -0.75m (up to 1.5m in M. gmndis), each with only 
1 - 5 flowers; polycarpic or monocarpic; basal rosette not persisting in winter 
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5 .  haves shallowly serrate; flowers white ............................ 5. M. superb 
+ haves deeply toothed or  lobed; flowers yellow, red, purple or blue ........ .6 
6. Flowers yellow, plants softly yellowish villous.. .............. .3. M. paniculata 
+ Flowers red, purple or blue; plants stiffly brownish villous 

4. M. napauknsis 
7. Plants robust, 30- 70cm (up to l5Ocm in M. grandis); leaves and stems usually 

densely bristly or sericeous; leaves entire or serrate (rarely shallowly lobed in 
M. sirnplicifolia); flowers (4 - )6 - l0cm across .................................. .8 

+ Plants slender, 5 - 30( - 45)cm; leaves and stems subglabrous or with few bristles; 
leaves entire, crenate, pinnatifid or  pinnatisect; flowers 2- 5 ( -  7)cm across 

10 
8. Flowering stems leafless; basal rosette with few withered leaf remains; petals 

(2 -)3 - 4cm ...................................................... .6. M. simplicifolia 
+ Flowering stems bearing several leaves (rarely leafless in M. sherriffii); basal 

.............. rosette with conspicuous withered leaf remains; petals 4 - 7cm .9 
9. Basal leaves elliptic, brownish bristly; flowers 1-4 on stem up to 1.5m; petals 

4-7cm, blue or purplish.. ........................................... .7. M. grandis 
+ Basal leaves oblanceolate, brownish sericeous; flowers solitary on stem 

15 - 30cm; petals 4 - 5cp7, pinkish-red ........................... .8. M. sherriffii 
10. Plants polycarpic; stem base including very numerous withered petiole bases 

1.5 - 2.5cm broad; flowers solitary on leafless scapes; petals 2 - 3cm 
9. M. bella 

+ Plants monocarpic; stem base naked or  surrounded by few persistent petiole 
bases, total breadth 0.4 - 0.8cm; stems leafy, 1 - 5-flowered (except in M. 

........... concinna which has 1-flowered leafless scapes); petals 1.5 - 2cm .11 
11. Leaves ovate, often deeply pinnatisect, lower ones completely withering before 

flowering; flowering stems leafy; petals pale blue, c 1.5cm ..... .12. M. lyrata 
+ Leaves oblong or  elliptic, entire, crenate, or shallowly and bluntly lobed, basal 

ones persisting at flowering time, or only petiole bases persisting; flowering stems 
leafless (except towards base in M. prirnulina); petals blue or dark purplish 

12 
12. Stems with persistent leaf bases; leaves entire or shallowly crenate; flowering 

stems leafy in lower part; petals blue.. ......................... 10. M. primulina 
+ Stems without persistent leaf bases; leaves pinnately lobed; flowering stems 

leafless; petals dark purplish.. .................................... 11. M. concinna 

1. M. horridula Hook. f. & Thornson; M. racernosa Maximowicz. Med: Tsher 
Gnoin. 

Monocarpic herb with long slender tap root, stems 15 - 30(- 80)cm, with dense, 
pale, spreading prickles throughout. Leaves mostly basal, rosetted, oblanceolate, 
5 - 12 x 1 - 3cm, obtuse or subacute, base long attenuate, margins entire or 
shallowly crenately lobed near apex; petioles 2 - 6cm; stem leaves absent or a few 
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near stem base Flowers 3 - 10 on pedicels 2 - lOcm borne in a raceme on stout erect 
stem, often surrounded by 3 - 15 single-flowered leafless scapes 5 - 20cm arising 
from basal rosette or sometimes only single-flowered scapes present. Petals 4 - 8, 
usually blue, 2.5 - 3.5cm. Ovary ellipsoid, densely prickly, bearing elongate style. 
Capsules broadly ellipsoid, c 1.5 x lcm, prickly, 5 - 6-valved, dehiscing only near 
apex. 

Bhutan: C -Thimphu to Sakden districts, N -Upper Mo Chu to Upper Kulong 
Chu districts, widespread; Sikkirn. Alpine cliffs and screes, 3800 - 4700111. 
June -August. 

The plant is used medicinally. 

2. M. sinuata Prain 
Similar to racemose forms of M. horridula but more slender, with a single 

elongate leafy flowering stem and few basal leaves; stem leaves numerous, 
oblanceolate, 4- 12 x 1 - 2cm, obtuse, margins strongly crenately lobed 
throughout, upper sessile, lower petiolate; flowers 4 - 8, axillary or not, on pedicels 
2-5cm; petals smaller, 1.5 -2cm; capsules longer and narrower, 3.5- 5 x 
0.7 -0.9cm, 3 -4-valved. 

Bhutan: C -Tongsa district (Black Mountain) and Bumthang district (Penge La), 
N -Upper Mangde Chu (Ju La), Upper Bumthang Chu (Kantanang) and Upper 
Kulong Chu (Me La) districts; Sikkirn. Rocky alpine hillsides, amongst dwarf 
Rhododendron and in Fir forests, 3800 - 4400m. June -August. 

3. M. paniculata Prain; M. napaulensis sensu F.B.I. non DC. Med: Upel Serpo, 
UtpI  U ' l .  Fig. 3 k d .  

Large monocarpic herb, 1 - 2.5m, with stout rootstock, softly yellowish villous 
and minutely stellate-hairy throughout. Rosette leaves elliptic, 30- 50 x 8 - 20cm, 
deeply pinnatifid, sometimes pinnatisect near base; lobes ovate or oblong, acute 
or obtuse, coarsely crenate or serrate; petioles 15 -25cm; stem leaves smaller, 
becoming sessile on upper part of stem. Flowering stem solitary, with short 
branches; flowers numerous, pendulous, borne singly in upper part and in 
2 - 6 f l w r e d  lateral cymes in lower part; @eels 2 - 6cm. Petals 4, yellow, 3 - 5cm. 
Ovary subglobose, densely hairy, bearing style 7 - lOmm with capitate 6- 10-lobed 
stigma. Capsules ellipsoid, 2.5 - 3 x 1.2 - 1.5cm, 6 - 10-valved, dehiscing only near 
apex, borne on elongated pedicels 5 - 15cm. 

Bbu- C -Ha, Thimphu, Tongsa, Bumthang and Sakden districts, N -Upper 
Mo Chu, Upper Mangde Chu, Upper Bumthang Chu and Upper Kulong Chu 
districts; W m .  Grassy and rocky alpine hillsides, amongst Juniper/ 
Rhododendron scrub and in Fir forests, 3350-4260rn. June-August. 

4. M. ntprukasis DC.; M. wtrllichii Hooker, non M. napaulensis sensu F.B.I. 
Similiu to M. punicufuta but more stiffly brownish villous throughout; basal 

leaws often more strongly pinnatisect, segments oblong with large rounded teeth; 
petals red, purple or blue; capsules oblong-ellipsoid, 1.5 - 3 x lcm. 
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Bhutan: C -rare, Thimphu district (Chelai La, Paro) (117); Sikkim and Cbumbk 
common. Fir forests and by mountain streams, 2700- 3600111. July- September. 

Rootstock reported to be highly poisonous (81). 

5. M. superba Prain 
Similar to M. paniculata and M. napaulensis but basal leaves simple, unlobed, 

obovate, shallowly serrate, densely whitish sericeous; stem leaves oblanceolate, 
sessile; flowering stem a simple raceme, bearing only 6- 2O( - 30) flowers on long 
stout pedicels; petals white, larger, 5 - cicm; capsules larger, 4- 5 x 1.5 - Zcm, borne 
on very stout elongated pedicels 15 - 25cm. 

Bhutan: C -Ha district (Ha La and Kyu La). Amongst shrubs on scree slopes, 
4100-4250m. June -August. 

Endemic to W Bhutan. The original locality, 'Ho-KO-Chu' has sometimes been 
given as Chumbi, but is probably from the above district of Bhutan. 

6. M. simplicifolia (D. Don) Walpers. Med: Upel Gnoinpa 
Polycarpic or sometimes monocarpic herb, 30- 70cm, brownish bristly 

throughout. Basal rosette with few withered leaf remains, leaves all basal, 
oblanceolate, 4 - 10 x 1 - 2cm, obtuse or subacute, base long-attenuate, margins 
entire or with a few teeth or shallow rounded lobes; petioles 4- 15cm. Flowers 
solitary, nodding, on 1 - 5 scapes 30-70cm. Petals 5-8, purple or blue 
(2 - )3 - 4cm. Filaments coloured as petals. Ovary ellipsoid, glabrous or bristly; 
style slender with stout capitate stigma. Capsules oblong-ellipsoid, 5-7 x 
1 - 1.5cm, slightly constricted above base, thinly bristly, with 4- 9 valves dehiscing 
in upper third. 

Bhutan: C -Ha, Thimphu, Punakha and Tongsa districts, N -Upper Mo Chu 
to Upper Kulong Chu districts, common; Sikkim. Juniper/Rhododendron scrub 
and on rocky alpine hillsides and screes, 3350-4600m. May-July. 

7. M. grandis Prain 
Similar to M. simplicifolia but a taller plant up to 1.5m; basal rosettes swollen 

with withered leaf remains; basal leaves elliptic, 15-25 x 5-7cm, acute, base 
cuneate or shortly attenuate, margins with several shallow, broad teeth; petioles 
10- 25cm; stem leaves becoming sessile and whorled (bract-like) at top of stem, 
sometimes cordate; flowers 1-4 per stem, on pedicels 10- 15cm; petals usually 
4, larger, 4-7cm, usually blue or tinged purple; filaments white; capsule 
4 - 6-valved. 

Bhutan: C - Sakden district (Orka La and Nyuksang La), N -Upper Mo Chu 
district (Yale La) and Upper Kulong Chu district (Me La); Sikkim: Jongri. Rocky 
hillsides, 3650- 4200m. June- August. 

Cultivated in Sikkim around shepherds' huts for extraction of oil from seeds. 

8. M sherriffii Taylor 
Similar to M. sitnplicifolia and M. gmndis but withered leaf bases abundant 

and conspicuous; basal leaves oblanceolate, attenuate at base, usually brownish 
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sericeous; flowering stems 15 - 30cm, bearing several sessile stem leaves (bracts) 
usually in a whorl in lower half; flowers always solitary; petals 4- 5cm, pinkish- 
red; fdamenw white; ovary broadly ellipsoid, densely sericeous with short style and 
large capitate stigma; capsules ellipsoid, c 3 x 1.5cm, hairy. 

Bhutnn: N -Upper Pho Chu (Chojo Dzong and Gafoo La) and Upper Mangde 
Chu (Passu Sefu) districts. On alpine cliffs and screes and in Juniper 
/Rhododendron scrub, 4200- 4600m. June - July. 

Endemic to Bhutan and adjacent SE Tibet. Some specimens from Chojo Dzong 
have leafless scapes. 

9. M. bella Prain 
Dwarf herb with perennial tap root and rosette with numerous withered petiole 

bases and up to 18 stems 5 - 15cm. Basal leaves numerous, very variable, simple, 
elliptic lanceolate or oblong, 1.5 - 4 x 0.5 - lcm, obtuse, base attenuate, sometimes 
deeply pinnatisect or bipinnatisect, 1 - 3 x 1 - 1.5cm, ultimate segments bluntly 
3-fid, glabrous or with a few hairs; petioles 2-10cm, bases persistent. Flowers 
solitary on leafless scapes 4 - 15crn. Petals 4, blue, 2 - 3cm. Ovary ellipsoid, glabrous 
or bristly, style short, stout. Capsules narrowly obovoid, c 1.5 x 0.7cm, 4- 7-valved, 
dehiscing only near apex, borne on elongated thickened recurved scapes 10- 15cm. 

Bhutan: C-Ha, Thimphu, Punakha, Tongsa and Bumthang districts, 
N -Upper Mo Chu to Upper Kulong Chu districts, widespread; Sikkim. Alpine 
cliff ledges and steep grassy slopes, 3700-4600rn. June-August. 

10. M. primulina Prain 
Slender monocarpic herb, 10-30cm, with slender tap root, sparsely hairy 

throughout. Basal leaves mostly withering, few persisting at flowering time, simple, 
oblong or elliptic, 2 - 5 x 0.5 - lcm, obtuse, base attenuate, margins entire or 
shallowly crenate; petioles 2- 3cm, bases persistent around stem base; stem leaves 
similar, few, borne only on lower part of stem. Flowering stems erect, usually with 
1-3 long branches arising from near base, each branch with a terminal flower. 
Petals 4 - 8, blue, 1.5 - 2cm. Stamens numerous. Ovary oblong with a few bristles, 
style elongate, stigma Clobed. Capsules cylindric, 3-4 x 0.4cm, 4-valved, 
dehiscing in upper third. 

Bbutnn: C -Thimphu district (Tremo La), N - Upper Mo  Chu district (Lingshi, 
Lingshi La, Shinje La, Phile La, Yale La, Kangla Karchu La), locally common; 
Cl~umbi: Phari. Alpine slopes, amongst dwarf Rhododendron and in screes and 
moraines, 3190-4600m. May-July. 

Endemic to W Bhutan and the neighbouring Chumbi valley. 

11. M. coaciaRa Prain; M. lonc#dia (Franchet) Prain var. concinna (Prain) Taylor 
Similar to M. primulina but stem without old persistent petiole bases; leaves 

all basal, persistent at flowering time, elliptic, pinnately lobed with broad rounded 
lobes, baK cuneate; petioles 2 - 7cm; flowers solitary on slender scapes 5 - 10cm; 
petals 4, dark purplish. 
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Bhutan: C -Sakden district (Orka La). Alpine grassy slopes, 4110m. July. 
A disjunct species known elsewhere only from W China. 

12. M. lyrata (Curnmins & Prain) Prain; M. polygonoides (Prain) Prain, Culh~prlia 
lyrata Cummins & Prain, C polygonoides Prain 

Similar to M. primulina but a weaker herb with swollen tap root; basal leaves 
soon withering, usually pinnatifid or pimatisect, ovate, rarely simple, oblong and 
entire, 2 - 5 x 1 - 3cm, subacute, base truncate, cordate or cuneate; lateral lobes 
2 - 4, elliptic, much smaller than terminal lobe; petioles longer, 3 - 8cm, bases not 
persistent; stem leaves 2- 5, distant, uppermost sessile; flowers up to 5, terminal 
and in axils of upper leaves, on slender curved pedicels 3 - 8cm; petals pale blue, 
usually 4, c 1.5cm; stamens fewer, 12- 36; ovary glabrous with short or long style 

SikJcim: Phallut, Jongri, etc; Chumbi. Rocky alpine slopes and cliffs, 
3000- 4500m. June - September. 

13. M. discigera Prain. Fig. 32 e. 
Monocarpic herb, 30- 70cm, with slender tap root. Aerial parts yellowish-bristly 

throughout. Basal leaves numerous, in a dense rosette; lamina oblanceolate, 4- 10 
x 1 - 2.5cm, obtuse, base long-attenuate, margins bluntly toothed or shallowly 
pinnatifid in upper part; petioles 3 - 12cm, winged, densely spreading bristly, bases 
persisting in a dense bristly mass; stem leaves few, sessile, lanceolate Flowering 
stem solitary, ribbed, bearing 10-15 flowers on slender pedicels 1-4cm. Petals 
4, blue or purple, 4- 5cm. Ovary oblong, yellowish bristly, truncate at apex with 
a broad glabrous 6 -  10-lobed disc, style elongated bearing 6 -  10 linear, erect lobes. 
Capsules oblong, 3 -4 x 1.5cm, thick and woody with enlarged disc and persistent 
style, dehiscing by 6 - 10 small valves under lobes of disc, borne on enlarged ped~cels 
3 - 10cm. 

Bhutan: C -Thimphu district (Barshong and Kuma Thang, Upper Paro Chu), 
N -Upper Mo Chu district (Gyengo Thang, E of Chomo Lhari); Sikkim: Gucha 
La. Alpine cliffs, screes and rocky ravines, 3600-4100m. June-August. 

4. CATHCARTIA Hooker 

Similar to Meconopsis but always perennial and polycarpic; leaves broadly ovate, 
palmately lobed; flowers on erect branched stems; petals always 4; ovary cylindric, 
glabrous, bearing sessile stigma; capsules cylindric, 4- 7-valved, dehiscing almost 
to base. 

1. C villosa Hooker; Meconopsis villosa (Hooker) G. Taylor. Fig. 32. f,g. 
Perennial herb with stout rootstock and persistent withered leaf bases, flowering 

stems erect, usually unbranched, 0.6- 1.5m; brownish villous throughout. Basal 
leaves few, broadly ovate or suborbicular, 6- 12 x 8- 15cm, palmately 3-or 5-lobed, 
base cordate, 3 - 5-veined, lobes coarsely and bluntly toothed; petioles 15 -25cm; 
stem leaves smaller, upper ones sessile. Flowers solitary, terminal and axillary, 1 - 5 
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per stem, borne on slender m c e l s  3 - 12cm. Petals always 4, suborbicular, yellow, 
2.5 - 3cm. Ovary cylindric, glabrous, 1.5 - 2cm bearing sessile stigma with 4 - 7 
radiating lobes. Capsules cylindric, 4 - 8 x 0.5 - 0.7cm, 4 - 7-valved, dehiscing 
almost to base leaving persistent placentae attached to stigma. 

Bhutan: C-Thimphu district (Dochu La), Punakha district (W of Pele La), 
Tongsa district (Rinchen Chu and Longte Chu) and Sakden district (Sakden), 
N -Upper Kulong Chu district (Lao); Sikkim. Rocky streamsides in Hemlock and 
Fir forests, 2700- 4000m. May -July. 

Endemic to E Himalaya, valued horticulturally as an ornamental woodland- 
garden plant. 

5. DICRANOSTIGMA Hook. f. & Thomson 

Perennial herbs with yellow juice and stout taproot bearing several little-branched 
flowering stems. Basal leaves numerous, in a dense rosette, deeply pinnatifid. Stem 
leaves few, alternate, sessile Flowers few, on slender pedicels, terminal and in axils 
of stem leaves. Sepals 2, horned at apex, falling early. Petals 4 in 2 whorls, orange. 
Ovary narrowly ellipsoid, 1-celled, with 2 parietal placentae; style stout, erect with 
2 ascending stigmas. Capsule elongate-cylindric, dehiscing to base by 2 valves; 
placentas persistent, attached at apex to style 

1. D. lrrctucoides Hook. f. & Thomson; Stylophorum lactucoides (Hook. f. & 
Thomson) Baillon, Chelidonium dicmnostigma Prain. Fig. 32 i. 

Decumbent rosette herb with flowering stems 8- 35cm, subglabrous or thinly 
hairy throughout. Basal leaves elliptic-oblanceolate, 6 - 15 x 1.5 - 7cm, later in 
season becoming larger, up to 25cm, deeply pinnatifid with 4- 7 pairs of oblong 
or squarish lobes becoming larger towards leaf apex, margins irregularly dentate, 
glaucous green with green or purplish blotches, tapering at base into winged ciliate 
petiole 1 - 6cm; stem leaves much smaller, with 1 - 3 pairs of lobes, sessile Flowers 
3 - 5crn across, borne on slender w e d  pedicels 1.5 - 12cm. Sepals broadly elliptic, 
1 - 1.5cm, with short blunt horn. Petals obovate, 1.5-2.5 x 1-2cm. Ovary 
pubendous, c lcrn incluchg stigmas. Capsules 3 - 8cm, often slightly curved, borne 
on elongated pedicels up to 20cm. 

Chumbi: Phari. Mountain screes, 4000m. June 

by A.J.C. Grierson 

Tracs, s h h ,  sometimes ssandent, or herbs; indurnentum absent or of simple 
or stellate hairs. licaws dtenrate, simpk, pinnately veined, entire or digitately 
c m m ,  stipulate or astipuliut. 1nflol.ercence mxmose or paniculate, terminal, 
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or axillary or supra-axillary. Flowers bisexual, rarely unisexual, actinomorphic or 
somewhat zygomorphic Sepals 4-6, free Petals 4 or absent. Stamens 
6 - numerous, anthers splitting longitudinally. Ovary superior, frequently borne 
on an elongated gynophore, I-celled. Fruit capsular or berry-like, several to many- 
(rarely 1-)seeded. 

1. Leaves simple. ......................................................................... .2 
+ Leaves digitately compound, 3 - 7-foliate ........................................ . 3  
2. Sepals 6; petals absent; stamens adnate to gynophore near its base and leaving 

a visible scar at fruiting time above the scar of perianth attachment 
1. Stixis 

+ Sepals 4; petals 4; stamens not united to gynophore which bears only scars of 
perianth attachment at fruiting time ................................. .3. Capparis 

3. Trees; ovary ellipsoid or subglobose; fruit berry-like, seeds immersed in pulp 
2. Cratm 

............................ + Herbs; ovary + cylindric; fruit a capsule.. .4. CIeome 

1. STIXIS Loureiro 

Unarmed woody climber. Leaves simple. Flowers in clustered axillary racemes 
or panicles. Sepals 6. Petals absent. Stamens numerous borne near base of short 
gynophore. Ovary 1-celled, styles 3, minute. Fruit 1-seeded. 

1. S. suaveolens (Roxb.) Pierre; Roydsia suaveo1en.s Roxb. Nep: Kasouli Laham (34) 
Leaves coriaceous, oblong or obovate, 10 - 25 x 5 - 9cm, abruptly acurninate 

or apiculate, base cuneate, glabrous, lateral veins 5 - 8 pairs, prominent; petioles 
1 -4cm. Inflorescence 10-20cm, flowers fragrant. Sepals ovate-elliptic c 5 x 
2.5mm, olive-green, pubescent, becoming reflexed. Stamens 8 - 12mm, borne on 
gynophore 2 - 3mm above its base. Ovary ellipsoid c 2mm, borne on gynophore 
c 5mm. Fruit obovoid, 2.5 - 3 x 2-2.5cm (according to some up to 4- 5.5 x 
3 -4cm), fruit-wall 4- Srnrn thick, spongy, surface covered with flat whitish warts. 

Bhutan: S - Sarnchi district (Sarnchi); Sikkim. Subtropical forests, 300- 6501-11. 
September -April. 

2. CRATEVA L. 

Deciduous trees. Leaves palmately 3-foliate; stipules minute, caducous. Flowers 
unisexual, in terminal coryrnbose racemes, appearing vith young leaves. Sepals 
4, valvate. Petals 4, subequal, clawed at base Stamens 12-50, adnate to base of 
gynophore, anthers infertile in female flowers. Ovary I-celled, ellipsoid or 
subglobose, borne on a slender gynophore, caducous in male flowers. Fruit A 
globose, wall spongy, covered with flat whitish warts, seeds immersed in pulp. 



1. C dgiosa Forster f. agg.; C unikxularis Hamilton, C nurvala Hamilton. Shx 
lado Shing; Nep: Chiple (34), Shipley Kane, Chiple Kath. 

Tree 3 -15m, young shoots brown, bearing a few long pale lenticels. Leaflets 
subcoriaceous, ovate, obovate or elliptic, 7 - 15 x 4 - 7cm, shortly acurninate, 
middle leaflet largest, symmetrically cuneate at base, lateral ones oblique, rounded 
at base, glabrous; petioles 4- 13cm, usually glandular-papillate at apex; petiolules 
3 - 7mm. Petals cream-coloured, claw 4 - 6mm, blade 1.25 - 2 x 0.5 - 1.5cm. 
Filaments purplish, 3 - 4.5cm. Ovary ellipsoid or subglobose, 2.5 - 3 x 1.75 - 2mm, 
including short rounded style; gynophore 3 - 4.5cm. Fruit 3 - 5.5cm dameter, fruit 
wall 6- 7mm thick. Seed broadly ellipsoid, somewhat compressed 14 - 15 x 10 - 12 
x 7 -8mm, smooth. 

Bhutan: S - Sarnchi, Sankosh, Sarbhang, Gaylegphug and Deothang districts, 
C-Tongsa district (Shamgong); Sikkim. Subtropical and Warm broad-leaved 
forests, 300- 1000m. March. 

The above description is based on East Himalayan material which is intermediate 
in the overlapping series of characters used by Jacobs to separate the constituent 
species of this aggregate. These specimens best accord with G. unilocularis, 
although, due to the thick fruit wall, they approach C. nurwala but lack the crested 
seeds of that species. 

Trees or shrubs, sometimes scrambling or climbing by hooked spines, 
indumentum of simple, medfixed or stellate hairs. Leaves simple, cataphylls 
(modified first learn) sometimes present at base of shoots. Flowers 2 - 10 in vertical 
rows at or above leaf axils, rarely solitary or in lateral or terminal racemes, 
sometimes subumbellate or coryrnbose. Sepals 4 in two unequal pairs. Petals 4 in 
two pairs, the upper pair erect and closely coherent at base, the lower longer and 
obliquely descending. Stamens 10- numerous, + as long as gynophore. Ovary 
ellipsoid, borne on an elongate gynophore, stigma inconspicuous. Fruit ellipsoid 
or globose, seeds 1 - many, embedded in pulp. 

FIG 33. Cruciferae, Capparaceae and Moringaceae Cruciferae. a - d, Brassica canlpestris: a, 
inflorescence with upper leaf; b, flower; C, the same, sepals and petals removed to show stamens and 
ovary; d, pod, one valve removed to show replum and seeds arranged on false septum. e & f, Draba 
ekara: c pod; f ,  the same with one valve removed to show replum and seeds arranged on false septum. 
g, Porryo nudicaulis: pod. h, Torularia humilk: pod. i ,  Dilophia salsa: pod, one valve displaced to show 
A. j - I ,  LPpldiurn capitatum: j, pod; k ,  the same, with one valve removed to show replum and false 
m u m ;  I ,  seed. m, Capsella bursa-pastorrs: pod. n, Thlespi arvense: pod. o. Raphanrrs raphanistm~n: 
@. --. p, Capparis acurlfolia: portion of shoot with leaf and inflorescence. q, Cleonle 
gynondm flower. M w i v ,  r, Moringa olegera: flower, from above. Scale: a, g, p x Vj; 
d r 1; n. o r 1 % ;  b, c h, r x 2; e, f x 2\12; m, q x 3; i x 3 % ;  j, k x 8; 1 x 10. Drawn by M.  Bates. 





62. CAPPARACEAE 

1. Flowers 2- 10 in vertical rows at or above leaf axils, rarely solitary, sometimes 
.................................... borne on leafless parts of shoots .Species 1 - 3 

+ Flowers not in rows but in mostly terminal inflorescences .................... .2 
................................... 2. Inflorescence a slender raceme.. .6. C assamica 

+ Inflorescences of subumbellate coryrnbs sometimes forming panicles 
Species 4 & 5 

1. C acutifolia Sweet; C viminea sensu EI3.I. non Oliver. Nep: Chila Pati. Fig. 33 p. 
Climbing shrub, branches u n m e d  or with short (2- 5mm) straight stipular 

spines, shoots minutely brownish stellate at first, without cataphylls at base. Leaves 
ovate-elliptic, 5.5 - 12 x 2- k m ,  abruptly acuminate or acute, base rounded or 
cuneate, minutely stellate pubescent at first; petioles 5 - 7mm. Flowers 2 - 4 in 
vertical rows at or above leaf-axils, sometimes solitary, pedicels 1 - 2cm. Sepals 
broadly elliptic, 5 - 8 x 3 - 4mm, obtuse, concave, the outer pair k covering the 
inner ones in bud. Petals white, obovate, 9- 12 x 3 - 5mm. Stamens numerous, 
filaments 2.5-3cm. Ovary ovoid, c 2 x lmm, glabrous. Fruit subglobose, 
1 - 1.5cm, blackish. 

Bhutan: S-Gaylegphug and Deothang districts, C -Tongsa, Mongar and 
Tashigang districts; Sikkim. Subtropical and Warm broad-leaved forests, 
3 0 -  1400rn. March - May. 

There are two subspecies in both Sikkirn and Bhutan: subsp. bodinieri (Weille) 
Jacobs with spiny branches and subsp. viminea Jacobs in which branches are 
usually unarmed. 

2. C olacifolia Hook. f. & Thomson. Nep: Naski, Hais (34). 
Similar to C acutifolia but shoots brownish stellate-tomentose at first and with 

subulate cataphylls c 1 - 1.5mm at base; leaves ovate, 6 - 14 x 2 - k m ,  gradually 
acuminate; flowers 2 - 3 in axillary rows, sometimes solitary; sepals ovate, acute, 
8 - 10 x 4 - 5mm, concave; petals oblanceolate, 17 - 22 x 5rnrn, white; gynophore 
2.75 - 3.5cm, ovary tomentose; fruit globose, 0.7 - lcm diameter, red. 

Bhutan: S - Samchi to Gaylegphug districts; Sikkim. Subtropical forests, 
UK) - 650rn. March -April. 

3. C multiflora Hook. f. & Thomson 
Similar to C acutrfolia but shoots whitish pubescent at first with medifixed hairs 

and beanng subulate cataphylls 2- 3mm at base; leaves elliptic or obovate, 11 - 30 
x 4 - &m, acurninate, base cuneate; flowers numerous, arranged in rows of 7 - 10 
on leafless parts of shoots 10- 20cm long, between old and new leaves, pedicels 
c 1.5cm; sepals ovate, 3 -4 x 1.5 - 3mm; petals c 6 x 3mm, white; stamens 10- 12; 
gynophore 6-12mrn, ovary 1.25 x lmm, glabrous or minutely pubescent; fruit 
subglobose, c lcm diameter. 

mutan: S - Phuntsholing, Gaylegphug and Deothang districts; Sikkim. 
Subtropical forests, I50 - 1000m. March - May. 



4. C sikkimensis Kurz; C cathcartii Hemsley 
Armed scandent shrub, spines hooked, shoots brownish pubescent with simple 

hairs, lacking cataphylls at base Leaves coriaceous, ovate-elliptic 7-12 x 
3.5 - 7cm, acute, base rounded, margins + inrolled, lateral veins * conspicuous, 
7 - 8 pairs; petioles 1 - 2cm. Flowers 3 - 8 in terminal or axillary corymbs, pedmls 
1 - 2cm. Sepals suborbicular, 7 - 12mm. Petals obovate, 12 - 25 x 5 - 8mm, white 
Stamens numerous. Ovary ellipsoid, 2 -4 x 1.5 -2mm, glabrous, borne on a 
reddish gynophore 3.5 - 5.5cm. Fruit globose or ellipsoid, (2.5 - )5 - 6.5 x 
(2.5 -)5 - 5.5cm, purple 

Bhutan: C -Tonga htr ic t  (Dakpai); S i m .  Warm d broad-leaved forests, 
1750rn. June. 

5. C cantoniensis Loureiro; C pumila Bentharn 
Similar to C sikkimensk but leaves subcoriaceous, elliptic, 7 - 12 x 2.5 - 3 . 5 m  

acuminate, base rounded or cuneate, veins inconspicuous; coryrnbs avillary to 
uppermost leaves, forming terminal panicles, pedicels 0.5 - 2cm; sepals 
suborbicular, 3 - 6mm; petals obovate, 5 - 6.5 x 2 - 3mm, white; gynophore 
4 - 12mm; fruit subglobose, 1 - 1.5cm diameter. 

Bhutan: S -Gaylegphug district (near Surey); Sikkim. Warm broad-leaved 
forests, 300- 1000m. July- September. 

6. C assamica Hook. f. & Thomson 
Shrub or small tree 2- 3m; shoots unarmed or with ascending c lmm spines, 

sparsely appressed-pubescent with m d f d  hairs and bearing subulate calaphylls 
c lrnm at base. Leaves elliptic, 12- 15(-21) x 3.5 -4.5(-6.5)cm, acuminate, base 
cuneate, glabrous. Racemes elongate, 10- 30cm, terminal or subterminal, @cek 
1.5 - 2cm. Sepals broadly ovate-elliptic, 3 - 4mm long and broad, ciliate Petals 
ovate, 4 x  1.5mm, white Stamens 16-20, c 10mm. Ovary subglobose, c 1.5mm, 
on gynophore 6-9mm. Fruit globose, c 0.75cm, red. 

Bhutan: S - Gaylegphug district (near Gaylegphug). Subtropical forests, 340m. 
March -April. 

4. CLEOME L. 

Rank-smelling annual herbs. Leaves digitately 5 - 7-foliate, sometimes with short 
spine-like stipules. Flowers in terminal bracteate racemes, actinomorphic, or 
zygomorphic by displacement of petals. Sepals 4. Petals 4, regularly arranged or 
ascending. Stamens 6 -numerous, sessile or borne on gynophore Style short; 
stigma capitate. Capsule + cylindrical, 2-valved. 

1. Stamens 6; capsule borne on elongated gynophore . . . .. . . . . .. . ..Specie 1 & 2 
+ Stamens 12-25; capsule sessile . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .3. C viscosa 



1. C gynandra L.; Gynandropsis pentaphylla DC. Fig. 33 q. 
Stems erect, 15 -45cm, glandular-pubescent. Leaflets 5, obovate, 0.7 - 5 x 

0.3 - 3cm, lowest pair smallest, middle largest, acute, base attenuate, margins entire, 
glandular-pubescent beneath; petioles 2 - 1Ocm. Bracts leaf-li ke, trifoliate, 3 - 
25mm; pedicels 1 - 3cm. Sepals oblanceolate, 3 - 4 x lmm. Petals white, 8 - 10 
x 3 -4mm, narrowly clawed at base. Stamens 6, borne near apex of gynophore, 
filaments 1 -2cm. Ovary at first c 2mm, sessile among stamens, gynophore later 
elongating up to 7rnm above stamens. Capsule 5 - 6.5 x 0.4 - 0.6cm, valves papery. 

Bhutan: C -Punakha district (Kancham and Wangdu Phodrang); Sikkim. 
Roadsides and waste ground, 300 - 1800m. March -August. 

2. C hassleriana Chodat 
Similar to C gynandra but stems up to lm; leaves 5 - 7-foliate, petioles 4 - 7cm 

bearing a pair of short spine-like stipules at base, leaflets oblanceolate, 2.5 - 12 x 
1-3.5cm, often spiny on midribs beneath; bracts simple, ovate, c 10 x 5mm; 
pedicel 2 - 5cm; sepals lanceolate, 8 - lOcm, reflexed; petals purplish, c 2.5 x lcm; 
stamens sessile, filaments c 4cm; gynophore at first c 3cm, later 5 - 7.5cm; capsule 
4.5-9 x 0.3cm. 

Sikkim: locality unknown. 
Native of tropical S America, sometimes cultivated for its showy flowers. 

3. C viscosa L. 
Stems up to 60cm, glandular-pubescent. Leaves 5-foliate, exstipulate, petioles 

1.5 - 5cm, leaflets elliptic-oblanceolate, 1 - 4 x 0.4 - 1 .5cm, acute or acuminate, 
base cuneate, glandular-pubescent. Bracts leaf-like, 3-foliate. Pedicels 1 - 2cm. 
Sepals lanceolate, c 8 x 2mm. Petals oblanceolate, c 9 x 3.5mm, yellowish. 
Stamens 12 - 25. Ovary sessile. Capsule 6 - 9 x 0.3 - 0.4cm. 

Bhutan: C -Tashigang district (Dangrne Chu); Sikkim. Roadsides in warm open 
valley, 600 - 105Om. June - July. 

Family 63. CRUCIFERAE 

by A.J.C. Grierson 

Annual, biennial or perennial herbs, rarely woody, glabrous or bearing simple, 
branched or stellate hairs. Leaves alternate, exstipulate, simple, sometimes pinnately 
divided. Flowers solitary, scapose, or more commonly in racemes or corymbs, 
actinomorphic, bisexual. Sepals 4, free, in two opposite pairs, sometimes, especially 
the inner pair, saccate at base. Petals usually 4, rarely absent, free, alternating with 
sepals, often with a narrow basal claw, limb spreading to form a characteristic cross- 
like corolla. Stamens 6 (rarely fewer by suppression), the outer pair shorter than 
inner 4. Ovary superior, usually divided into 2 cells by a membranous false septum 
formed by pkental outgrowth, sometimes 1-celled or with 2 or more superposed 



cells, ovules 1 - many on two parietal placentae. Style simple or i absent; stigma 
often capitate Fruit pod-like, usually dehiscent, opening by 2 valm to k m  the 
seeds attached to the placental framework (replum) and false septum, sometime 
breaking transversely into I-seeded segments. Seeds 1 - many in I - 2 rows in each 
cell. 

1. Petals yellow or orange (sometimes absent in Roripp) ....................... - 2  
+ Petals white, pink or purple ........................................................ .9 
2. Pod ending in a slender beak  1-2cm; beak d l e s s  or with 1-2 seeds 

1. &Pssia 
+ Pod unbeaked or sometimes with conical style 1 - 2rnrn ...................... .3  
3. Dwarf caespitose perennials; flowers apparently solitary on naked pdctls, later 

racemose by growth of inflorescence axis ..................... -29. Chrysobmp 
+ Annuals, biennials or perennials; flowers fw to numerous in obvious coryrnbs 

............................................................................. or racemes .4 

................................ 4. Leaves pinnate, pinnatisect or deeply pinnatifid .5 
+ Leaves entire or toothed. ............................................................ .7 
5. Leaves finely bi- or tripinnatisect, ultimate segments 1 -2mm broad 

32. Descuraiaif 
+ Leaves pinnatisect, pinnatifid to pinnate, segments or leaflets mostly 5 - 25mm 

................................................................................... broad .6 
.............. 6. Petals distinctly longer than sepals; seeds in 1 row.. 15. Bavbrurrr 

+ Petals scarcely longer than sepals (sometimes absent); seeds in 2 rows 
18. Rorippa 

..................................... 7. Pods elliptic or ovate, compressed ..lo. Dnba 
............................................... + Pods linear, cylindrical or angular.. .8 

............... 8. Pubescence _+ spreading; pods less than lcm .19. Ltpidosternon 
................... + Pubescence closely appressed; pods 1.5 - 8cm .22, Erysimum 

9. Lower leaves pinnate or ternate or deeply pimatifid or ternately lobed ... 10 
........................... + Lower leaves entire, toothed or shallowly pimatifid 18 

....... 10. Pods ending in a slender conical seedless beak 2.5 - 3cm .2. Rnpbmus 
.. + Pods without beak, sometimes with a short conical style-base 1 - 2mm .I1 

11. Slender herbs with ternately lobed leaves; stems never bulbiliferous; flowers 
.................................................................. purplish 9. v 

+ Robust or slender herbs, leaves variously lobed or divided; flowers mostly white 
(purplish in Loxostemon and some Cartlamine; rarely leaves temately lobed 

........................... in Loxostemon but then stem bulbiliferous at base) 12 
12 Pods compressed in opposite plane to septum, valves boat-shaped in section 

13 
+ Pods k compressed parallel to septum, valves angular or convex in section 

I5 
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63. CRUCIFERAE 

1 3 . w ~  ovate, c 2.5mm, with 1 seed in each valve..3. Lepidium (L. capitaturn) 
.... + pods oblong or obcordate, 6 - lOmm, with several seeds in each vdve .lq 

14. Lower leaves deeply runcinate-pinnatifid; pods obcordate ........ .5. Capsella 
+ Lower leaves pinnate with 5 - 7 pairs of leaflets; pods oblong.. .. .6. Hedinia 
15.Slender herbs with bulbiliferous rhizomes; filaments broadened and toothed 

above ................................................................. .12. Loxostemon 
+ Robust or slender herbs without bulbiliferous rhizomes (except in Cardamine 

/~ temonoides ) ;  filaments slender or flattened below and unappendaged 
16 

....... 16 Stems, leaves and pods coarsely glandular-papillose .20. Dontostemon 
... + Stems and leaves glabrous, smooth or bearing simple eglandular hairs .17 

17. Plants of drier ground, not or seldom rooting at nodes; capsules straight, seeds 
........... in 1 row, dehiscence explosive by coiling of valves.. .11. Cardamine 

+ Marsh plants, copiously rooting at lower nodes; pods often curved, seeds in 
.... 2 rows, dehiscence not explosive, valves remaining + flat -17. Nasturtium 

18 Plants glabrous or bearing only simple or glandular hairs .................. .19 
+ Plants bearing medif~ed, branched or stellate hairs these sometimes mixed with 

.......................................................................... simple hairs - 3  1 
19. Pods compressed in opposite plane to septum, valves + boat-shaped ..... .20 

...... + Pods + compressed parallel to septum, valves flat, keeled or convex .23 
................. 20. Stem-leaves sessile, auriculate; pods 8 - 15mm long .4. Thlaspi 

+ Stem-leaves attenuate or petiolate at base, not auriculate; pods 2- 3.5mm long 
2 1 

........................ 21. Pods obcordate. valves toothed on the back .7. Dilophia 
+ Pods ellipsoid, broadly ovate or orbicular, valves without toothed appendage 

9 9 

................ 22 Pods notched and winged at apex .3. Lepidium (L. virginicum) 
........................ + Pods acute or rounded at apex, unwinged .8. Cochlearia 

........ 23.Leaves all basal; flowers in leafless racemes or solitary on scapes.. .24 
+ Steins leafy ........................................................................... .26 

...................................... 24. Flowers solitary on scapes .13. Pegaeophyton 
............................... + Flowers 5 - 15 or more in racemes or corymbs.. -25 

25.Mediu.m-sized herbs, 6- 30cm; leaves entire, distantly dentate or shallowly 
pimatifid; pods linear, 2 - 10 x 0.5 - 1.5cm .......................... .21. Parrya 

+ Dwarf herbs, 3-5cm; leaves entire or with a few teeth; pods ovoid, 4-10 x 
1.5-2mm ..................................................................... 28. Bmya 

26. Low-growing herbs, stems 3 - 12cm .............................................. .27 
+ Medium-sized or tall herbs, stems 20- 50cm .................................. .30 
27.Giabrous herb; basal kaves ovate.. ......... ..24. Eutrema (E. heterophyllum) 
+ Pubescent herbs; leaves oblanceolate or obovate .............................. -28 
418 



......... 28.Flowers purple; leaves 3 - 5-toothed or -lobed at apex .31. Chds4deP 
................... + Flowers white; leaves entire, sinuous or with a few teeth.. .29 

.............................................. 29. Basal leaves 4 - 12cm Arcyospmnr 
....................................................... + Basal leaves 1 - 1.5cm 

30.Flowers deep reddish-purple; pods cylindrical, valves rounded with 
........... inconspicuous midribs, seeds 10 - 20.. .11. Cartlamine (C violacea) 

+ Flowers white or purplish; pods squarish in section, valves keeled with wtll- 
.............................. developed midribs, seeds few (c 2 - 6). .24. Eutrema 

31. Leaves coarsely toothed in upper half; flowers solitary on scapes 
23. Pycnoplinthopsis 

+ Leaves entire or shallowly-toothed throughout; flowers several in racemes or 
................................................................. on leafless scapes.. .32 

32.Flowers on leafless scapes; limb of petals white or mauve, claw purple; pods 
............ densely greyish pubescent or white tomentose ..14. Phaeowhium 

+ Flowers on leafy peduncles; petals 2 uniformly coloured; pods glabrous or 
.................................................................. sparsely pubescent .33 

33.Longer filaments broadened into a tooth at apex on both sides 
19. Lepidostemon 

+ Filaments slender, not toothed .................................................. 34 
............................................................... 34. Pods elliptic or ovate .35 

........................................................................... + Pods linear -36 
35. Flowers white or sometimes purplish in D. williamsi~;- pods compressed, valves 

........................................................................... flat -10. Drab 
........ + Flowers purplish; pods ovoid or subcylindrical .28. Braya ( R  tibetica) 

................................... 36.Pods constricted between seeds .27. Torularia 
......................................................................... + Pods smooth .37 

37.Weak, decumbent herbs branched from base, with leafy stems 6 -  10cm 
25. Microsisy m brium 

+ Robust, erect herbs with leafy stems 20- 6Ocm, (in some Ambis species 3 - 20cm 
........................................... but then stems with only 1 - 3 leaves) -38 

............................... 38. Flowers medium-sized; petals 5 - 13mm .16. Arabis 
................................... + Flowers small; petals 3.5 - 4mm.. Arabidopsis 

1. BRASSICA L. 

Glabrous or sparsely hirsute annuals or biennials, hairs simple Basal leaves entire 
or pinnatifid. Flowers in racemes, yellow. Sepals erect or spreading , lateral pair 
usually pouched. Pods linear, terete or angular, apex prolonged into a seedless or 
I - 2-seeded narrow beak; seeds few to numerous in 1 row. 



63. CRUCIFERAE 

1. Plants glaucous; leaves usually thick; flowers large, 10 - 25mm . .l.B.oleracea 
+ Plants green, scarcely glaucous; leaves mostly thin; flowers small, 10- 12mm 

Species 2 & 3 

1. K oler~cea L. 
Stems 30-100cm. Lower leaves lyrately pinnatipartite, 15 -40cm, terminal 

segment large, broadly ovate or suborbicular, rounded, base cordate, margin 
broadly dentate or crenate, lateral lobes 2-3(-5) pairs, much smaller than 
terminal; upper leaves simple, oblong, sessile and semiarnplexicaul. Racemes 
ebracteate, elongating up to 30cm in fruit. Pedicels 1.5 - 2cm. Sepals erect, oblong, 
8-10 x 2- 3mm, obtuse Petals 15 -20 x 4- 6cm, obovate, clawed. Pods 6- llcm 
with beak 1-2cm. 

The typical variety is a European plant, but two varieties are cultivated in Bhutan: 
var. capitata L., Eng: Cabbage, in which the concave leaves are densely crowded 
together forming an enlarged terminal bud; and var. botrytis L. , Eng: Caul~~ower 
in which the racemes of abortive flowers are densely crowded to form a fleshy head. 

2. B. campestris L.; B mpa L. Fig. 33a- d. 
Stems simple or branched, 30- 100cm. Lower leaves lyrate-pimatifid, 10- 20cm, 

with large terminal lobe and 1 or more pairs of lateral lobes; upper leaves oblong, 
obtuse or acute, base cordate, amplexicaul, margins entire. Flowers on pedicels c 
l h .  Sepals oblong-ovate, c 5.5 x 1.5mm. Petals obovate, 7 - 10 x 4 - 5rnrn. Pods 
3 - 6 x 0.4-0.7cm, with beak 1 - 2cm. 

Bhutan: S- Gaylegphug and Chukka districts, C - Punakha, Tongsa and 
Bumthang districts, N -Upper Bumthang Chu district. Weed of gardens and 
roadsides, 400- 3800111. May -June. 

The following are cultivated for their oil-beanng seeds: subsp. dichotoma (Roxb.) 
Olsson, Hindi: Toria, with narrow (c 4mm) 2-valved pods; and subsp. trilocularis 
(Roxb.) Olsson (R  trilocular@bxb.) Hook. f. & Thornson), Hindi: Sarson, with 
broader (7 - 8mm) 4-valved pods. Subsp. rapifera (Metzger) Sinskaia (B napus L.), 
Eng: Turnip, with tuberous roots, is cultivated in Bhutan. 

3. B. juncea (L.) Czernjaev 
Sirmlar to R campestrk but upper leaves oblong-lanceolate or linear, narrowed 

and not amplexicaul at base, margins usually toothed. 
Bhutan: S -Chukka district (Raidak Valley), C -Tashigang district (near 

Tashigang); SUrldm. Cultivated and often growing as an escape, 1300m. 
February - March. 

This species is aiso a source of oil seed. The cabbage-like var. rugosa (Roxb.) 
M y ,  Ncp: Sag, is probably moR widely cultivated, the young leaves being eaten 
as a pot herb. 
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2. RAPHANUS L. 

Annual or biennial herbs, + hirsute with simple hairs. h w s  lyraxely pinnate 
Flowers in ebracteate racemes. Sepals erect, inner pair shallowly pouched. Rtals 
oblanceolate or obovate, clawed, white or purplish. Pods Zchambcred with a 
narrow seedless beak, lower chamber inconspicuous, stalk-likc; upper one 
cylindrical and indehiscent or constricted betwen seeds and breaking into I-& 
portions. 

1. R. raphanistrum L. Eng: Wild Radish Fig. 330. 
Root thin, fusiform.Stems c Im, erect. Lmer leaves pinnate, 15 - 20cm with 4 - 7 

pairs of oblong leaflets 2 - 3.5 x 1 - 2cm, rounded at apex and base, margins 
shallowly toothed, terminal leaflet broadly ovate up to 5.5cm; upper leaves with 
fewer leaflets, uppermost simple, elliptic or oblanceolate. Sepals oblong, 7 - 8 x 
1 .S - 2mm. Petals white or mauve, 1.3 - 1.7 x 0.5cm (including claw). Pods 4 - 6 
x 0.5cm (or longer), including beak 2.5 -3cm, constricted between each of the 
1 - 5 seeds. 

Bhutan: C -Tongsa district flongsa); Sikkim. Weed around cultivated ground, 
2350m. June. 

2. R. sativus L. Eng: Radish. 
Similar to R. mphanistmrn but root swollen and fleshy; pods not constricted 

between seeds, 7 - 1Omm thick. 
Bhutan: S -Chukka district (near Tabji), C -Thimphu district (Dotena). 

Cultivated, 1300- 2750111. February -July. 
Apparently var. rotundus (Miller) DC. with roots up to I5 x 5cm is preferred 

for cultivation. 

3. LEPIDIUM L. 

Erect or prostrate annuals with simple, sometimes glandular hairs. Leaves 
pinnatifid or toothed. Flowers small in ebracteate racemes. Sepals not pouched 
at base. Petals white, scarcely longer than sepals. Pods ovate or orbicular, laterally 
compressed, notched and narrowly winged at apex; style minute, valves boat- 
shaped, septum narrow; seed solitary in each cell. 

1. L. capitaturn Hook. f. & Thornson. Fig. 33 j -1. 
Prostrate herb. Stems up to 30cm, glandular-papillose Basal leaves pimatisect, 

up to 4 x 0.75cm; lobes 3 - 5 per side, toothed. Racemes short (c 3cm or Jess), 
corymbose. Sepals ovate, c 0.75mm, with scarious margins. Petals shorter, 
spathulate. Pods ovate, c 2.5 x 2mm, acute and minutely notched at apex. 

Bhutan: N -Upper Mo Chu district (Lingshi and Barshong); Sikkirn. Damp 
shingle and grassy areas, 3500-3960m. May-July. 
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2. L. virginicum L. 
Similar to L. capitaturn but erect, stems 40 - 60cm, finely pubescent; lower leaves 

oblanceolate, 4 - 7 x 0.75 - 1 .5cm, acute, base attenuate, margins coarsely serrate; 
upper leaves linear, + entire; pods broadly ovate or orbicular, 3 - 3.5 x 3mm, apex 
rounded and broadly notched. 

Bhutan: C -Thimphu district (Paro) and Tashigang district (Khaling). Weed of 
roadsides and farmland, 2250- 25001-11. June. 

L. rudemle L. has been doubtfully recorded from Bhutan (the locality, 
Dongdong, may be Tibetan); it differs from L. virginicum in having bipinnatifid 
lower leaves. 

4. THLASPI L. 

Annual or perennial herbs. Leaves entire or shallowly toothed, stem leaves sessile, 
auriculate. Flowers in short dense ebracteate racemes becoming elongated in fruit. 
Sepals often with membranous margins, inner not pouched at base Petals obovate 
or spathulate, white or purplish. Pods oblong-elliptic, obcordate or orbicular, 
laterally compressed; valves boat-shaped sometimes winged, septum narrow; seeds 
several in each cell. 

................... 1. Annual; pods obcordate or orbicular, winged.. .l. T. arvense 
+ Perennials; pods oblong or elliptic, unwinged .................... .Species 2 & 3 

1. T. arvense L. Med: Deyga, Drega. Fig. 33n. 
Glabrous annual. Stems 15-45cm, erect. Leaves oblong-lanceolate or 

oblanceolate, 2.5 - 5 x 0.5 - 1.5cm, obtuse or acute, base with acute auricles, 
margins shallowly serrate Sepals ovate-elliptic, c 2 x lmm. Petals white, c 3 x 
1.25mm. Pods 1 - 1.5 x 1 - 1.25cm, deeply notched at apex; wing 2 - 5mm broad; 
style minute 

Bhutan: S -Chukka district, C -Thimphu to Bumthang districts, N -Upper 
Mo Chu district; Sikkim. Weed of roadsides and cultivation, 2200-4000m. April. 

2. T. cochlearioides Hook. f. & Thomson 
Erect or decumbent, glabrous perennial; stems up to 15cm. Basal leaves when 

present ovate or orbicular, 7 - 10 x 3 - 6mm, obtuse, rounded at base, entire or 
shallowly toothed; petioles up to 5 cm; stem leaves oblong-elliptic, 7- 15 X 
4 - 8mm, acute, base with short acute auricles. Sepals ovate, 2 - 2.5 x lmm. Petals 
white tinged with purple, c 5 x 2mm. Pods elliptic, 8 - 10 x 5 - 6mm, rounded 
at apex and base, often becoming twisted; style c 2mm. 

Bhutnn: N -Upper Mo Chu district (Lingshi) and Upper Bumthang Chu district 
(Dole La); Sikkim. Alpine screes, 4265 - 4570m. June -July. 



3. T. andersonu (Hook. f. & Thornson) Schulz; lbridello andemnri Hook. f, A 
Thomson 

Similar to 7: cochlearioides but sometimes with shon leafy stolons; pods 
narrowly oblongelliptic, c 10 x 3mm, acute at both ends, not bccomlng twisted. 

Bhutan: C -Thimphu, Punakha, Tongsa and Bumthang htricts, N -Upper 
Mo Chu, Upper Bumthang Chu and Upper Kulong Chu districts; S i k h .  Open 
steep hillsides, 3400 - 4570m. May -August. 

7: cochleariforme DC. has been doubtfully recorded (as 7: a l p ~ r ~  L.) from 
Sikkim. It differs from both the above perennial species by having narrowly 
obcordate pods notched at the apex. 

5. CAPSELLA Medikus 

Erect annual or biennial herbs with simple and stellate hairs. Basal leaves in a 
rosette; stem leaves sessile, auriculate. Flowers in ebracteate racemes. Sepals 
spreading, not pouched at base Petals obovate, white Pods obconical or obcordate 
laterally compressed, valves deeply boat-shaped, septum narrow. Seeds numerous 
in 2 rows. 

1. C bursa-pastoris (L.) Medikus. Eng: Shepherd's Purse. Fig. 33m. 
Stems 10 - 50cm. Basal leaves runcinate-pinnatifid, 3 - 10 x 0.6 - 3cm, acute, 

base shortly petiolate; lateral lobes 5 - 6 pairs, ovate, acute, sparsely pubescent; 
stem leaves ovate-lanceolate, 1.5 - 5 x 0.5 - lcm, acute, sharply auriculate at base 
Sepals ovate, 1.5 x lmm. Petals c 2.5 x 1.25mm. Pods 6-7mm long and broad, 
septum elliptic, c 6 x 1.25mm. 

Bhutan: S - Gaylegphug district, C -Thimphu, Tongsa, Mongar and Tashigang 
districts, N -Upper Mo Chu district; Sikkim. Weed of roadsides and alpine 
meadows, 1980- 3960m. March -July. 

6. HEDINIA Ostenfeld 

Prostrate or spreading perennials, greyish pubescent with simple hairs. Laws 
pinnate. Racemes short, coryrnbose, elongating in fruit, bracteate Sepals spreading, 
not pouched at base. Petals spathulate, clawed, white. Pods oblong, laterally 
compressed, valves keeled, unwinged; seeds 10-15 per cell. 

1. H. tibetica (Thomson) Ostenfeld; Capsella thomsonii Hook. f. 
Stems 5 - 25cm. Leaves elliptic in outline, 2 -5 x 0.7 -2cm, not or shortly 

petiolate; leaflets 5 - 7 pairs, 3 - 10 x 1 -2mm, oblong, entire or pinnatisect, obtuse 
or acute. Sepals oblong, c 2 x 0.5mm. Petals c 3 x lmm. Pods 7 - 10 x 3 - 4mm; 
septum 1 - 1.5mm broad. 

Chumbi: Phari; Sikkim: Cholamo. 4265 - 4880x11. June -July. 
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7. DlIQPHIA Thomson 

Biennial or perennial, dwarf fleshy glabrous herbs. Stems branching, tufted or 
prostrate Leaves entire or obscurely toothed. Flowers in leafy clusters at branch 
ends. Sepals spreachg, inner not pouched. Petals narrowly spathulate, white or 
pinkish. FWs shghtly compressed at right angles to septum, replum broadened 
at base, valm boat-shaped with a double line of tooth-like projections on the back; 
style short, thick; seeds large, 2-4 per cell. 

1. D. salsa Thomson. Fig. 33 i. 
Stems 2 - 3cm, bearing clusters of oblanceolate or spathulate leaves 5 - 7 x 1 rnm 

at branch ends. Sepals elliptic, c 1.75 x lrnrn, obtuse Petals c 2.25 x 0.5mm. Pods 
+ cordate in outline, c 2 x 3 mm. 

Bhutan: N -Upper Mo Chu district? (Laycho); Sikkim: Lhonakh. Riverside 
shingle, 4400m. June -August. 

8. COCHLEARIA L. 

Biennial or perennial herbs with slender tap root, + prostrate, subglabrous or 
with simple hairs. Stems leafy, branched from base haves simple, petiolate Flowers 
in corymbose racemes. Sepals spreading, inner pair not pouched. Petals 
obianceolate, scarcely clawed. Pods narrowly ellipsoid, valves slightly swollen, 
venation + prominent, septum absent, 3 - 5-seeded. 

1. C hi& Hook. f. & Thomson 
kives mte ,  5 - 12 x 3 -7mm, obtuse, base rounded, margins irregularly 

crenate; petioles 1-2.5cm. Sepals oblong, c 1.75 x 0.75mm. Petals greenish white, 
c 3 x lmm. M s  5-6 x 2-3mm, style c lmm. 

BbuW N -Upper Mo Chu district (Linghshi) and Upper Bumthang Chu 
district (Dole La); Sikkim. In moist gravel, 457011-1. June -July. 

9. LIGNARIELLA Baehni 

Prostrate slender annuals, glabrous or with simple hairs. Leaves 3-lobed or 
3-partite, upper ones sometimes entire Flowers solitary, axillary or few in bracteate 
racemes. Inner sepals +_ pouched at base. Petals purplish. Pods oblong-ellipsoid, 
subt- + f- septum absent; seeds 2- 5 in 1 row. 

1. L bobooaiP (Pcarson) M n i  
Stmns up to Man. Lraves broadly ovate or suborbicular, 4 - 7( - 15)mm long 

and broad with 3(- 5) short teeth, or deeply 3-lobed; lobes linear or elliptic, obtuse; 



petioles 3 - 15mm. Peduncles 10- 25rnrn. Sepals oblong-ovate, 2 - 2.Smm Wals 
obovate, 3.5 -6.5 x 1.5 -5mm. Pods 10- 13 x 1.5 - 2mm, style 1-4mm. 

Bhutan: C -Thimphu district (near Barshong and Jato La), Tongsa district 
(Black Mountain), N -Upper Mangde Chu distnct (Ju La) and Upper Chu 
district (Me La); Sikkim. Gravel at streamsides, 2740- 3650m. May-September. 

There are two supspecies: subsp. hobsonii is larger in habit, leaves and flowers, 
styles (2.5 - )3 - 4rnrn; subsp. serpens (W. W. Smith) Hara (Cochleuria serpens W. 
W. Smith) is smaller in all respects and with styles 1- 1.5(- 1.8)mm. AU but one 
of the Bhutanese specimens seen so far are subsp. hobsonii and all those from 
Sikkim are subsp. serpenq the only record of subsp. serpens from Bhutan is from 
Tare La near Ha. 

10. DRABA L. 

Annual, biennial or perennial herbs bearing a mixture of simple, forked and 
stellate hairs. Leaves entire or shallowly toothed, basal ones in a rosette. Flowers 
yellow or white, rarely purplish, in coryrnbose bracteate or ebradeate racemes, rarely 
solitary or few, Sepals elliptic or ovate, not or slightly pouched. Petals rounded 
or emarginate, shortly clawed at base. Pods compressed, elliptic, ovate or linear, 
seeds few to numerous in 2 rows; style short, stigma rounded. 

............................................................................ 1. Stems leafy .2 
............... + Stems leafless (sometimes with 1-2 leaves in D. sikkimenris) .6 

.......................................... ......................... 2. Flowers yellow.. .. . 3  
........................................................... + Flowers white or purplish .4 

3. Racemes compact, welldeveloped, with many flowers.. ......... .Species 1-3 
.......... + Racemes lax, few-(2 - 4- or rarely up to 12-) flowered .Species 4 & 5 

4. Flowers purplish or sometimes white; basal leaves usually withered at flowering 
.................................................................. time.. 10. D. williamii 

........... + Flowers pure white; basal leaves usually present at flowering time 5 
............................................................... 5. Annual .9. D. elhipsoidea 

................................................................ + Perennials .Species 6 - 8 
........................................................ 6. Flowers yellow .Specks 11 - 13 

......................................................... + Flowers white .Specks 14-16 

1. D. elata Hook. f. & Thomson. Fig. 33 e, f. 
Slender perennial, stems 5 - 45cm. Basal leaves oblanceolate or spathulate, 2.5 -4 

x 0.3 - lcm, acute, base attenuate, margins entire, denticulate or shallowly serrate, 
pubescent with a mixture of stellate, forked and simple hairs; stem leaves 2 - 7( - lo), 
similar to basal but amplscicaul. Racemes ebracteate, or with narrowly-ovate bracts 
c 5 - 10 x 2 - 3mm. Sepals c 2.5 x 1.5rnn-1, margins scarious. Petals obowte, yellow, 

425 
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c 5(- 8) x 2.55- 5)mm, emarginate. Pods elliptic, acute, 7 - 15 x 2 - 3mm, glabrous 
or pubescent, on pedicels 1 - 2(- 2.5)cm; style 1 - 2mm. 

Bbutan: C -Thimphu to Mongar districts, N -Upper Mo Chu, Upper Pho Chu, 
Upper Bumthang Chu, Upper Kuru Chu and Upper Kulong Chu districts; Sikkim. 
In moist gravel, 3350-4570111, May- August. 

A variable species so far as petal, pod and pedicel lengths are concerned. 

Z I& polypbylla Schulz 
Similar to D. elata but more robust; stems 20- 60cm in flower, up to 90cm in 

fruit, bearing up to 14 leaves; pods 7 - 14 x 4- 6mm, & obtuse, on pedicels 
1 - 2.3cm. 
Sim. 3600-5000m. 

3. D. eriopoda Turczaninow 
Similar to D. elata but annual; stems 3 - 30( - 50)cm, simple or branched; leaves 

wate+lliptic, 7 - 15 x 3 - 8mm, acute, base sessile, semiamplexicaul, margin with 
few shallow teeth; sepals 1.5 - 2rnrn; petals 2.5 - 3mm; pods ovate-elliptic, 5 - 10 
x 2.5 - 3mm, on pedicels 3 - lOrnm, stigma &sessile. 

Bhutan: N - Upper Mo Chu district (Lingshi); Sikkim. 41 lorn. June -July. 

4. D. gracillirna Hook. f. & Thomson; D. wadii W. W. Smith 
Slender annual or short-lived perennial. Stems 6-20cm. Basal leaves 

oblanceolate, 1-1.5 x 0.3 -0.6cm, acute, base attenuate, margins entire or 
denticdate; stem leaves +_ elliptic, 5 - 8 x 2 - 3mm, sessile. Pedicels 5 - l5mm in 
flower, up to Uhnm in fruit. Sepals ovate-elliptic, 2.5 x 1.5mm. Petals yellow, 
obovate, c 3 x 1.5mm. Pods linear-elliptic, 6 - 15 x 2- 2.5mm; stigma & sessile. 

B h u W  C -Tongsa and Sakden districts, N -Upper Mo Chu, Upper Pho Chu 
and Upper Kdong Chu districts; S i m .  Moist open situations, 3200-4250m. 
May - June. 

5. D. cholaensis W. W. Smith 
Similar to D. gmcillima but petals c 7 x 3mm; styles 1.5 -2mm. 
Sikim: Tanka La. 4300m. 

6. D. Mophyllrr Royle; D. incana sensu F.B.I. p.p. non L. 
Stems 5 - a m .  Basal leaves oblanceolate, 10- 15 x 2- Smm, acute, base 

attenuate, margins entire, t densely stellate-pubescent, ciliate near base; stem leaves 
similar, sessile Flowers in dense racemes. Sepals oblong-elliptic, c 1.5 x 0.75mm. 
Petals white, oblanceolate, c 3 x Imrn. Pods 6- 8 x 2mm, elliptic, on pedicels 
3 - 5mm; style c 0.Srnrn. 

BI&lrPn: N - U p  Pho Chu district (W branch of Pho Chu) and Upper Kulong 
Chu district (Mc La); Sillrim. Stnamsides, 4265 - 4570m. June -August. 



7. D. oariocarpa Schulz 
Similar to D. lasiophylla but racemes lax; pods ovate, 3 x 2 . 5 ~ ;  style c Imm. 
Bhutan: N -Upper Bumthang Chu district (Dole La); Wm. Lhonakh. 

4570 - 4650m. June - July. 

8. D. shemffri Grierson 
Sirmlar to D. lasiophylla but larger; rootstocks stragghg, sterns slender, 7 - lOcm 

in flower, up to 30cm in fruit; basal leaves oblanceolate, 2.5 - 4 x 0.5 -O.&rn, acute, 
base attenuate, margins entire, stem leaves elliptic, shallowly 2 - 3-toothed 0th- 
similar; racemes lax, 2 - 9-flowered; sepals ovate 2.5 - 3 x 1.5mm; petals obovate, 
6 - 7 x 3 - 4mm; pods narrowly elliptic, 15 - 25 x 1.5m.m; style c 0.75 rnm; pedicels 
3 - 8mm in flower, up to 2cm in fruit. 

Bhutan: C - Punakha district (Tang Chu/Sefu Chu ridge), N -Upper Mangde 
Chu district (Narndating, Shashona and Saga La). Sandy soil and cliff-ledges, 
4400 - 4730m. June - July. 

9. D. ellipsoidea Hook. f. & Thomson 
Annual herb. Stems 5 - lOrnm, branched from base, flexuose Leaves obovate 

or oblanceolate, 1 - 3 x 0.4 - 1 .5cm, acute or obtuse, base attenuate, margins entire 
or shallowly toothed. Racemes lax, 3 - 8-flowered. Sepals oblong 1 - 1 . 5 ~ .  Petals 
white, narrowly spathulate, c 1 x 0.5rnm. Pods elliptic, c 8 x 4mm, apex rounded; 
style minute. 

Sikkim: Jongri and Guicha La. Weed of cultivation, 4265m. September. 

10. D. williamsii Hara 
Perennial herb. Stems 2- lOcm, simple or branched from base Basal leaves 

usually withered at flowering time; stem leaves broadly lanceolate or oblanceolate, 
5 - 25 x 1.5 - 5mm, acute, base attenuate, margins entire or shaltowly serrate 
Flowers few or numerous in corymbs or racemes; pedicels 2 - 7rnm in flower, up 
to 15mm in fruit. Sepals oblong, 2- 3mm. Petals obovate, 4-5 x 2.5-3.5mm, 
white or pinkish. Pods (immature) 5 - 12 x 1 - 2mm; style lmm. 

Bhutan: N -Upper Mangde Chu district (Saga La and Shashona) and Upper 
Bumthang Chu district (Waitang). 3960- 4570111. June -July. 

Specimens from Bhutan are smaller than those from Nepal and with fewer 
flowers. 

11. D. oreades Schrenk; D, alpina sensu F.B.I. non L. 
Usually densely caespitose with rather thin rootstocks. Leaves oblanceolate, 

10- 15 x 2 - 5mm, acute, base attenuate, margins entire or shallowly senate, citiate 
or sparsely pubescent with simple and forked or stellate hairs. Peduncles 1 - IOcm, 
bearing 3 - 12 flowers in ebracteate coryrnbose racemes. Sepals oblong, 2-2.5 x 
1 - 1 .5mm, obtuse Petals yellow, oblanceolate or obovate, 3 - 4 x 0.75 - 1.5mm. 
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Pods ovate, 6- 8 x 3 - 5mm, acute, base rounded, + glabrous; style c 0.75mm; 
seeds 6-12. 
Bhutan: C -Thimphu and Bumthang districts, N -Upper Mo Chu to Upper 

Kuru Chu districts; Sikkim. On cliffs and open hillsides, 3960-4730m. July. 
A specimen from Upper Bumthang Chu district (Pangotang) may represent a 

distinct species; it has more thickly woody rootstocks, sepals c 3.5mm, petals 
5 - 6mm, pods densely stellate-pubescent, 10 x 4mm, which are acute at base and 
a p ,  style 1.5mm. 

12 Ih bhutanica Hara 
Similar to D. oreades but racemes bracteate, bracts oblong-elliptic, 5 - 10 X 

I-4mm; sepals oblong, 3-3.5mm; petals obovate, 7 -8 x 3.5- 5mm; style 
2 - 2.5rn.m. 

Bhutan: N - Upper Mangde Chu district (Waitang and Saga La) and Upper 
Kuru Chu district (Narim Thang). Alpine pastures, 4265 - 4400rn. June - July. 

W. R humilima Schulz 
Similar to D. oreades but capsules oblong-elliptic, 6-8 x 3mm, + obtuse or 

rounded at both ends; seeds c 24. 
Sikkim Cheumsanthang and Zemu Valley. 4650- 5000111. 

14. R sikkimensis (Hook. f. & Thomson) Pohle; D, tibetica Hook. f. & Thomson 
var. sikkirnemb Hook. f. & Thomson 

Densely caespitose, with leaves from previous years persisting k unchanged at 
base Leaves oblanceolate, 5 - 12 x 2- 4mm, subacute, base attenuate, margins 
entire, densely greyish pubescent with stipitate stellate hairs. Racemes + elongate, 
Qto many-flowered, (2 -)5 - 15cm, sometimes bearing 1 - 2 elliptic bracts. Sepals 
oblong, c 3 x 1.5mn-1, obtuse Petals white, obovate, c 6 x 3mm. Pods ovate-elliptic, 
6-12 x 3mm, acute at each end, sometimes becoming twisted, glabrous or 
pubescent; style 0.75 - lmm. 

B4ut.n: N -Upper Pho Chu district (Kangia Karchu La); Sikkim. Rocky hill 
slopes, 4880m. June. 

15. Il nltPicrr (Meyer) Bunge 
Similar to D. sikkimensis but with only midribs and stumps of leaves from 

previous years persisting at base; sparsely pubescent mainly with simple and forked 
hairs but with a few stellate hairs; racemes corymbose, bracteate at base, 2 - 5cm 
in flower, elongating up to 20cm in fruit; sepals c 1.25mm; petals c 2mm; pods 
watS 2.5 - 5 x 1.5 - 2mm, acute, base rounded. 

SiLLim: Chhortenema La. 5600m. June. 

16. D. hkksii Grierson 
Similar to D. sikkirnensis and D. altaica but moderately pubescent with minute 



stellate hairs and few simple or forked hairs; racemes I - 3 - f l o d ,  ebraacatt 
0.5 - 2cm; sepals c 2.5mm; petals 4.5 - 5 x 1.5 - 2mm; pods mtq c 3.5 x Umm. 

Bhutan: N -Upper Kulong Chu district (Me La). Screes and open grassy 
hillsides, 4250 - 4570m. June -August. 

11. CARDAMINE L. 

Annual or perennial herbs, glabrous or with a few simple hairs. Laws simple, 
ternate or pinnate. Flowers in ebracteate racemes. Inner sepals somewhat pouched 
at base Petals white, pink or purple, obovate, rounded or emarginate, base narroPAcd 
or clawed, rarely petals absent. Filaments not broadened above Pods narrow, 
valves rounded, venation indistinct, dehiscing explosively and becoming coiled at 
maturity, replum broad; style short, stigma rounded or kbilobed; seeds few to many 
in 1 row. 

1. Leaves simple, sessile.. ................................................. 1. C vidra 
+ Leaves compound, usually petiolate, sometimes simple in C circaeoides ... 2 
2. Leaves trifoliate (leaflets sometimes 5 in C trifoliata) .......................... 3 

.............................................. + Leaves pinnate or deeply pimatisect. 4 
3. Robust herb; stems c 45cm; leaflets 5 - 10cm .................. .2. C scorbmm 
+ Slender herbs; stems 15 - 30cm; leaflets 0.7 - 4cm ............... .Specks 3 d 4 
4. Robust herb; stems 45 - 150cm ................................. 5. C m9rrop$lh 
+ Slender herbs; stems up to 45(-60)cm ............................................ 5 
5. Leaves auriculate at base (narrowly so in C impatiens). ....... .Species 6 & 7 
+ Leaves not auriculate at base ........................................................ 6 

............................... 6. Leaflets ovate, margins crenate .8. C yunnmmk 
+ Leaflets elliptic, oblanceolate, obovate or suborbicular, entire, sinuate or triEobed 

7 

.......... 7. Petals c 3mm (sometimes up to 6mm in C multijuga) Spedcs 9-11 
...................................................... + Petals 5 - lOmm Species 12 & 13 

1. C violacea (D. Don) Hook. f. & Thomson 
Perennial, stems 20 - 45cm. Leaves narrowly ovate or oblanceolate, 3 -6 x 

0.75 - 2cm, acute or acurninate, base amplexicaul, auricles rounded, margins 
shallowly dentate, sparsely pubescent beneath. Racemes 5 - 12-flowered. Sepals 
oblong-ovate, c 5 x 2mm. Petals c 10 x 4mm, purple. Pods 4-6 x 0.2cm. 

Bhutan: C - Ha (Damthang), Thimphu (Dochu La) and Punakha (Phobsikha) 
districts. Streamsides and open forests, 2750- 3300m. May -June. 

The above description and records relate to subsp. bhutanica Grierson which 
is a smaller plant with fewer-flowered racemes than the typical Nepalese subspecies; 
in addition basal leaves are usually present and the stem-leaves are more broadly 
auriculate in subsp. bhutanica. 
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Z C scoriarum W. W. Smith; C smithiana Biswas 
Stems 0.5 - lm, glabrous. Leaflets ovate-elliptic, (3.5 -)5 - 10 x (1.5 -)2 - 4cm, 

acuminate, base rounded or cuneate, margins irregularly crenate-serrate; petioles 
2-4cm. Flowers numerous in corymbose racemes. Sepals oblong-elliptic, c 3 x 
2mm, with 3-4 veins converging below apex. Petals c 6 x 4mm, pink. Pods 
(immature) c 5mm. 

Bhutan: C -Tongsa district (Chendebi) and Mongar district (Mongar and Donga 
La), N -Upper Kulong Chu district (Lao). Shaded streamsides, 2300-2895111. 
June -July. 

3. C circaeoides Hook. f. & Thomson 
Stems erect, 10- 30cm, sparsely hairy. Lateral leaflets elliptic, c 1.5 x 0.5 - lcm, 

acute, sometimes absent; terminal leaflet ovate, 2 - 4 x 1 - 2.5cm, acuminate, base 
rounded or cuneate, margins irregularly sinuate-toothed or lobed, glabrous; petioles 
2- 5crn. Racemes few-flowered. Sepals oblong, c 3 x lmrn. Petals c 4.5mm, white 
Pods c 25 x 1.5mm. 

Bhutan: S - Gaylegphug and Deothang districts, C - Punakha, Tongsa and 
Tashigang districts; Sikkim. Moist broad-leaved forests, 1500 - 2400m. April - May. 

4. C trifoliolata Hook. f. & Thomson 
Similar to C circaeoides but stems trailing or decumbent, 15 -45cm; leaflets 

oblanceolate to broadly ovate or suborbicular, 0.7 - 2 x 0.2 - lcm, obtuse or acute, 
often 3-lobed, base rounded, cuneate or attenuate, glabrous or minutely pilose on 
upper surface; petioles 2- 6cm; sepals oblong, c 3 x lmm; petals 6 -  8 x 
2.5-3mm; pods 15-20 x lmm. 

Bhutan: S - Deothang district (Tsalari Chu), C -Thimphu district (Barshong 
and Dochu La) and Punakha district (E of Wangdu Phodrang); Sikkim. 
Streamsides in broad-leaved forests, 1675 - 3100m. April - May. 

5. C macrophylla Willdenow 
Stem 45 - 150cm, finely pubescent at first. Leaves 5 - 25cm with 2 - 7 pairs of 

lateral segments or leaflets; segments elliptic, ovate or lanceolate, 1.5-10 X 

0.7 - 2.5cm, obtuse or acurninate, base cuneate or rounded, margins coarsely serrate 
or subpinnatifid, sparsely pubescent; terminal leaflet similar. Flowers few to 
numerous on pedicels 1 - 2cm. Sepals oblong-elliptic, 5 - 8 x 1.5 - 3mm, glabrous 
or sparsely hirsute. Petals purplish, obovate or oblanceolate, 8 - 16 x 2 - 5.5mm. 
Pods 3 -4.5 x 0.2-0.3c11-1. 

Bbutan: C -Ha to Tashigang districts, N -Upper Mo Chu, Upper Bumthang 
Chu and Upper Kulong Chu districts; Sikkim. Damp shaded situations in forests, 
etc, 2440 - 4100x11. May - July. 

A common and variable species so far as height, number and division of leaflets 
and size of flowers are concerned, but displaying little correlation of characters. 



6. C griffithii Hook. f. & Thomson 
Stems 20- 45(- 60)cm, glabrous, angular, grooved. Leaves 1.5 - 9cm; lateral 

leaflets 3 - 5 pairs, ovate, 3 - 10 x 2 - 7mm, obtuse, base rounded, margins entire 
or irregularly sinuate; lowermost pair auriculate against stem; terminal leaflet 
suborbicular, up to 1.3cm long and broad. Racemes few-flowered. Sepals oblong- 
elliptic, 3 - 3.5 x lrnrn, obtuse. Petals white or purplish, obovate, 8-9 x 
3 - 3.5mm. Pods (immature) c lcm. 

Bhutan: C -Thimphu to Bumthang districts, N -Upper Mo Chu to Upper 
Kulong Chu districts; Sikkim. Streamsides, 2 0 -  3800m. May-July. 

7. C impatiens L. 
Similar to C grgfithii but leaves with narrow sagittate 2 - 3mm auricles at base; 

leaflets pinnately-lobed or pinnatifid; racemes many-flowered; sepals 1.5mrn; petals 
white, 3mm; pods c 2 x 0.lcm. 

Bhutan: C - Ha district (near Ha) and Mongar district (near Zimgong); SiWEim. 
Fields and shady streamsides, 1475 - 2750m. April - May. 

8. C yunnanensis Franchet; C inayatii Schulz, C sikkimensis Hara 
Stems 15 - 25cm. Leaves (including petiole) 5 -9cm sparsely pubescent; lateral 

leaflets 2 - 3 pairs, ovate, 1 - 2.5 x 0.75 - 1.5cm, obtuse, crenately toothed; t e r m ~ ~ I  
leaflet larger, up to 5.5 x 2cm. Flowers few, white or pink. Sepals oblong-ovate, 
2.5 - 3 x 1 - 1.5mm. Petals c 4 x 2mm. Pods 2.5 - 3cm. 

Bhutan: C -Thirnphu district (Dotena and Dochu La), N -Upper Mo Chu, 
Upper Bumthang Chu and Upper Kulong Chu districts; S i k h .  Moist shaded 
places, 2440 - 2700m. May. 

9. C flexuosa Withering; C scutata Thunberg subsp. Jleruosa (Withering) Hara, 
C hirsuta L. var. sylvatica sensu F.B.I. non Link. 

Annual or biennial. Stems 10- 35cm, flexuose Basal leaves few, swcely forming 
a rosette; stem-leaves 4 - 10,2.5 - 5cm; lateral leaflets 2-4 pairs, ovateelliptic, 3 - 7 
x 2 - Smm, obtuse or subacute, entire or irregularly sinuate, glabrous; twminal 
leaflet obovate or suborbicular, 1 - 1.5 x lcm, sometimes 3 -4-lobed. Flowers few 
to numerous. Sepals oblongelliptic c 2 x0.7mm. Petals white, c 3 x Imm. Stamens 
usually 6. Pods c 2 x O.lcm, not or slightly overtopping unopened buds. 

Bhutan: S - Sarnchi and Gaylegphug districts, C -Thirnphu, Tongsa and 
Tashigang districts; Sikkim. Moist soil and streamsides, 500-2500m. 
January- June. 

10. C hirsutm L. 
Similar to C flexuosa but always annual; stems 2 straight; basal leaves 2- 7cm, 

numerous, forming a rosette, hairy on upper surface; stem-leaves 2 - 4, smaller than 
basal ones; sepals elliptic c 2 x 0.7mm; petals c 2.5 x 0.75mm, sometimes absent; 



stamens usually 4, sometimes 6; pods 15 - 20 x 1.5mm, overtopping unopened 
buds. 

Sikkim. Damp ground, 1500 - 2000m. March - October. 

11. C m w u g a  Franchet 
Similar to C j7exuosa and C himtu but stems erect, 5 - 30cm; leaves not rosetted 

2 - 5cm; lateral leaflets 8 - 9 pairs, ovate, 3 - 4 x 1 - 1.5mm, acute, margins usually 
with 1 or 2 small teeth, terminal leaflet narrowly obovate or elliptic; sepals broadly 
elliptic, c 3 x 1.5mm, margins pale membranous; petals white or purplish, 4-6 
x 2-3mm. 

Bhutan: C-Sakden district (Gamri Chu, Takhtoo). Damp shady ground, 
2000m. March. 

The above description and record refers to the more slender var. gracilis Schulz. 

12. C elegantula Hook. f. & Thomson 
Slender annual. Stems 10 - 15cm, ascending, not bul biliferous. Leaves 3 - 4.5cm; 

leaflets 5 - 7 pairs, elliptic, 3 - 7 x 1 - 2mm, entire or with an angular lobe on lower 
margin. Racemes 2 - 9-flowered. Sepals narrowly ovate, c 1.5mm. Petals white or 
purplish, c 5mm. Pods 12-15 x lmm. 

Bhutan: S -Chukka district, C -Thimphu and Tongsa districts, N -Upper MO 
Chu district. Wet rocks, etc, 1100- 2800m. April - May. 

13. C loxostemonoides Schulz; C pmtensis sensu F.B.I. non L. 
Similar to C eleguntula but more robust, stems up to 3Ocm, bearing several ovoid 

2- 3mrn bulbils at ground level; leaflets elliptic up to 1.5 x 0.5cm, entire or 3-lobed; 
sepals 4-5 x 1.5-2mm; petals 7-13 x 3-5mm; pods 1.8-3.5 x 0.15cm. 

Bhutan: locality unknown (73). 

12. WXOSTEMON Hook. f. & Thomson 

Slender perennial herbs with thin bulbiliferous rhizomes. Stems simple, glabrous. 
b v e s  pinnate or trifoliate, bearing simple hairs. Racemes few- flowered, ebracteate 
Flavers s d a r  to those of Cardamine but fdaments longer, broadened and toothed 
above. Pods linear, cylindrical. 

1. L. pukhellus Hook. f. & Thomson 
Slender herb, 5 - lOcm tall, bearing a cluster of ovoid bulbils, each c 2 x lmm, 

at stem base. Laves trifoliate or pinnate with 2(- 3) pairs of lateral leaflets, elliptic 
or oblanceolate, 5 - 10 x 2- 4mm, acute or obtuse, base rounded or cuneate, 
margrns entire, ciliate. Flowers (1 - )2 - 4, + corymbose. Sepals ovate, c 2.5 x 1.5mm. 
W s  otbovate, c 4.5 x 3mm, pink. Pods (immature) c 5mm. 

N -Upper Mangde Chu district (Mangde Chu); Sim. Rocky ground, 
4100m. July. 



13. PEGAEOPHYTON Hayek & Handel-Maaetti 

Small perennial herbs with thick or thin rootstocks, glabrous or with simpk hPirs. 
Leaves all basal forming a rosette, spathulate Flowers solitary on slender scam 
Sepals 2 spreading, rounded at apex, not pouched at base kals white or purpltrh, 
rounded, shortly beaked. Ovary narrowly ovoid. Valves of pods with faint midrib 
and veins, septum incomplete or lacking, indehiscent; style t k k ,  short; mgma 
flat; seeds few, in 2 rows. 

1. P. minutum Hara 
Rootstock slender, c lmm thick, branclung. h v e s  obovate spathulate, ovate 

or linear, 1-4 x 1 - 1.8mm; petioles 3 - 20rnm, glabrous. Scapes 4- 25rn.cn, 
minutely pubescent on one side Sepals 1.2-2 x 0.8 - lmrn. Petals o h t e -  
spathulate, 2-4.5 x 1 - 3mm, white or purplish. Pods ellipsoid, 8- 15 X 

1 - 1.5mm; style 1 - 2mm. 
Bhutan: N -Upper Mo Chu (Lingshi), Upper Mangde Chu, Upper Bumthang 

Chu (Narim Thang) and Upper Kulong Chu (Me La) districts; Sikkim: Oma La 
to Migothang. Moist peat and scree, 3%0-4900rn. May-August. 

2. P. scapiflorum (Hook. f. & Thomson) Marquand & Shaw; Cochkma~w~pfim 
Hook. f. & Thomson, T! sinenre (Hemsley) Hayek & Handel-Mamtti, Bmyo 
sinensis Hemsley. 

Similar to I! minutum but larger and stouter with taproot up to lOmm broad, 
branching above; leaves spathulate or oblong, 1 - 7 x 0.1 -0.6cm, margins entire 
or with a few shallow teeth; xapes 1 - Scm, glabrous; sepals 2 - 4 x 1 - 2.5mm; 
petals 3 - 6 x 2 - 4.5mrn; pods ellipsoid or suborbicular, 7 - 10 x 4 - 8mm, slightly 
compressed. 

Bhutan: C - Ha, Thirnphu, Tongsa and Bumthang districts, N -Upper Mo Chu 
to Upper Kulong Chu districts; Sikkim. Wet screes and streamsides, 3960-488011~ 
May - August. 

14. PHAEONYCHIUM Schulz 

Perennial herbs with thick woody rootstocks. Leaves in a basal rosette, entire, 
bearing stellately-branched hairs. Flowers several on ebracteate scapes. Sepals e n d  
or somewhat spreading, inner ones not pouched. Petals obovate, namwing below 
into a claw. Pods linear-elliptic, compressed; seeds 3 - 6 in 1 row; style short, thick. 

1. I? parryoides (Kurz) Schulz; Cheimnthus parryoides Kurz 
Rootstocks up to 1.5cm thick, densely covered above with remains of dead leaves 

Stems 5 - lScm, + pubescent with whitish hairs. Leaves elliptic, 1 - 7 x 0.5-25cm, 
acute, base attenuate into petiole 1.5 -6cm, k pubescent. Sepals elliptic, 3 -4.5 x 
1 - 1.5mm, obtuse, pubescent. Petals 7 - 10 x 3 - 4mm, white or mauve, shadmg 
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to dark purple in the claw. Pods c 1.5 x 0.2cm, densely greyish pubescent or white- 
tomentose. 

Bbutan: N - Upper Mo Chu district (Cheypechey). Dry cliff-faces, 3655m. June. 

15. BARBAREA Brown 

Biennial or perennial herbs with erect angular stems, glabrous or with sparse 
simple hairs Lower leaves lyrate, pinnatisect; upper ones pinnatifid or nearly entire. 
Flowers in ebracteate racemes. Inner sepals not pouched at base. Petals yellow, 
distinctly longer than sepals. Pods linear, 4-angled, valves with prominent midribs; 
stigma shghtly 2-lobed; seeds c 10, unwinged, in a single row. 

1. B. i n t e d a  Boreau; R vulgaris Brown var. sicula sensu F.B.I. non Presl 
Stems 20-45(-60)cm. Lower leaves 6-lOcm, with 3 - 8 pairs of elliptic or 

o h a t e  lateral segments; upper leaves similar with linear or oblanceolate segments. 
Sepals ovate-elliptic, c 2.5 x lrnrn. Petals obovate, c 4 x 1 Smm, yellow. Pods 
20-30 x 1.5rnrn; style not persistent. 

Bbutan: C -Thimphu, Punakha and Tashigang districts, N -Upper Mo Chu, 
Upper Bumthang Chu and Upper Kulong Chu districts; Sikkim. Weed around 
buildings and in open grassy places, 2895 - 4265m. May- July. 

Z R data Hook. f. & Thomson 
Similar to El intermedia but stems up to 90cm, lower leaves with 1 - 3 pairs of 

lateral lobes; upper leaves with 1 - 3 pairs of lobes, or unlobed and sinuately 
toothed; pods 15 - 18 x 3mm; style persistent, 2 - 3mm. 

Bbutm: N -Upper Mo Chu district (Lingshi); Sikkim. On sandy ground, 
3800m. May. 

Biennial or perennial herbs with simple, medifixed, forked or stellate hairs, 
somdimes glabrous. Stems erect, o k n  simple Basal leaves in a rosette, stem leaves 
sessile, semiamplexicaul. Flowers in bracteate or ebracteate racemes. Sepals erect 
or spreading, inner pair pouched at base. Petals white or purplish. Pods linear, 
flat, valves veiny with weak midrib; style short, stigma scarcely 2-lobed; seeds 
numerous, compressed, .t winged. 

1. Annuals or biennials with thin simple rootstocks .............. ..Species 1 & 2 
+ Permniah with thick branching rootstocks ...................... ..Species 3 & 4 

1. A. pmwpwm Edgeworth; A. alpina sensu F.B.I. non L. 
8 ' i .  S t m  20- 35cm, appressed-pubescent with forked hairs. Basal leaves 



rosetted, spathulate, 4-6 x 1 - 1.5cm, obtuse or subacute, base attenuate, margins 
shallowly crenate-serrate, ciliate and +_ pubescent with simple and forked hairs; 
stem leaves ovate. Racemes +dense, ebracteate. Sepals elliptic-oblong, 3 - 3.5 x 
lmm, white-margined. Petals oblanceolate, c 7 x 1.5mm, purplish. Pods erect at 
first, later spreading, up to 4.5 x 0.15cm, glabrous, on pedicels 8 - 10mm; seeds 
orbicular, compressed, c 1.25mrn diameter, narrowly winged. 

Bhutan: C - Ha and Thirnphu districts, N -Upper Kulong Chu district; S i k k h  
Alpine meadows and woodland, 3500- 3%0m. May-August. 

2. A. amplexicaulis Edgeworth 
Annual or biennial. Stems erect, 20 - 60cm. Basal leaves rosetted, oblanceolate 

or spathulate, 3 - 9 x 0.5 - 3cm, subacute or rounded, base attenuate, margins with 
a few small rounded teeth or sometimes sinuate, sparsely pubescent; stem leaves 
ovate or oblong, sessile, 2.5 - 7 x 0.7 - 3cm, acute or obtuse, base rounded and 
semiamplexicaul. Racemes lax, ebracteate; pedicels 5 - 10mm. Sepals ovate, 3 - 5 
x 0.5-lmm. Petals 7- 10 x 1.5-3mm, white. Pods 4.5-5 x 0.lcm; seeds 
unwinged. 

Bhutan: C -Tongsa district (near Chendebi). Cool broad-leaved forest, 2550rn. 
April - May. 

3. A. axilliflorn (Jafri) Hara; Parryodes avillrflora Jafri 
Perennial; rootstock surrounded by fibrous leaf-remains. Stems 10-20cm, 

leafless or with 1 - 3 leaves. Basal leaves elliptic or spathulate, 1 - 3.5 x 0.6 - 1.2crn, 
obtuse or acute, base attenuate into petiole up to 5cm, margins entire or shallowly 
crenate, sparsely pubescent with simple and forked hairs; stem leaves oblanceolate 
or spathulate, 1 - 2.5cm, Racemes bracteate; bracts elliptic, 7 - 25 x 2 - 8mm. 
Sepals oblong-elliptic, c 8 x 3mrn. Petals obovate, 8- 13 x 4-6mm, purplish. 
Pods 2.5 - 3 x 0.15cm, glabrous, on pedicels 8- 15mm. 

Bhutan: C -Thimphu district (Paro), Punakha district (Tang Chu) and 
Bumthang district (Kemphu), N -Upper Mo Chu district (Naha) and Upper 
Bumthang Chu district (Pangotang). Rocks and cliff ledges, 3650-4570111. 
May-June. 

4. A. venusta Hara 
Similar to A. uxillrflom but stems 3 - lOcm with 1 - 2 leaves; basal leaves ovate- 

spathulate, 5 - 20 x 4- lOrnm, with 1 - 2 serrate teeth on each side, petiolate, 
minutely pubescent at margins and nerves; sepals oblong, 2 . 2 - 3 . a ;  petals 
spathulate, 5 - 6 x 2- 3.4mm; pods 10- 15 x 1.2mm; m c e l s  2-%m. 

Bhutan: N -Upper Kulong Chu district (Shingbe, Me La). Cliffs and damp 
ground, 3960m. June. 
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17. NASTURTlUM Brown 

Perennial marshland herbs, glabrous or with few simple hairs. Leaves pinnate. 
F l o w  small, in ebracteate racemes. Inner sepals slightly pouched at base. Petals 
white, spathulate Pods linear, + cylindrical with prominent ridges caused by 
numerous ovoid seeds. 

1. N. offinale Brown; Rorippa nasturtium-aquaticum (L.) Hayek. Eng: 
Water-cm 

Stems 10-30cm, erect or spreading, copiously rooting at lower nodes. Leaves 
I - 12m; lateral leaflets elliptic, 3 - 20 x 2 - 10mm; terminal leaflet ovate-cordate, 
5 - 20 x 5 - 15mm, acute or obtuse, margins entire or sinuate. Sepals oblong, c 
3 x lrnm. Petals obovate, 5 x 2 mm, tapering below to a narrow claw. Pods 10- 18 
x 1.75-2mm, somewhat upwardly curved, spreading 5 horizontally; pedicels 
6 - 12mm. 

S i k  Darjeeling. Streams and ditches. June. 
Eaten as a salad plant. 

18. RORIPPA Scopoli 

Erect branching annuals or perennials, glabrous or with simple hairs. Leaves 
2 deeply lyrate-pinnatifid. Flowers in bracteate or ebracteate racemes. Inner sepals 
pouched at base Petals yellow, + as long as sepals, sometimes absent. Pods 
cylrndncal or ellipsoid, somewhat oblique, valves with indistinct midrib; style short, 
stigma rounded, entire; seeds few to numerous in 1 - 2 rows. 

1. R plusbis (L.) Besser; R. klandica auct. non (Oeder) Borbas, Nasturtium 
pafustre (L.) DC. 

Stems 20- 30( -60)cm. Leaves 5 - 10cm; lateral segments oblong-elliptic, 3 - 5 
pairs; terminal segments ovate, obtuse, margins crenately toothed, +glabrous. 
R;tcemes hc tea t e ,  Sepals c 2mrn. Pods 5 - 6 x 2mm, + as long as pedicels; seeds 
in 2 rows. 

Bhtltaix S -Chukka district, C - Ha, Thimphu and Punakha districts. Fields 
and ditches, 1400- 3350m. June. 

2 R (DC.) Hara; Nasturtium indicum sensu F.R.I. p.p. non (L.) 
DC. 

Similar to R. pulustris but leaves sparsely hairy, deeply pinnatifid, auriculate- 
amplericaul at base, margins often more acutely toothed; pods 8 - 15 x 
1.5 - 2.5mm, slightly upcurved; pedicels 2 - 4mm. 

Wutra: S - Phuntsholing district (Torsa River), C -Thimphu district 
m p h u ) .  Dry slunde and tracksides, 200- 2400111. February- May. 



3. R. benghalensis (DC.) Hara; Nostudurn indicum (L.) DC. MI. bmg- 
(DC.) Hook. f. & Anderson, R. dubia (Persoon) Hara var. benghu1en.u~ (DC.) 
Mukerjee 

Sirmlar to R. palwtrk and especially to R. madagusca&Nir but ncema 
bracteate; bracts 5 - 20rnm, entire or minutely toothed, pods 6 - 17 x I - 1.Smm 
on pedicels 3 - 7mm. 

Bhutan: S - Phunts holing and Gaylegphug districts; Slklrim. 270 - 600m. May. 

4. R. indica (L.) Hiern; Nasturtium indicum sensu F.B.I. pop. non (L.) DC., N. 
montanum Hook. f. & Anderson 

Similar to R. palustris but glabrous; lower leaves with 1 - 2 pairs of lateral 
segments, upper ones entire; pods 12- 25 x 1- 1.5mm, on pedicels 4- 8mm. 

Sikkim: Kurseong (95). 

5. R dubia (Persoon) Hara; Nasturtium indimm sensu EBI. p.p. non (L.) DC. 
Similar to R. palustris and R. indica but annual, more slender, glabrous; floucrs 

often lacking petals; pods thin, straight, 12-25 x 0.6-0.8mm, on pedicels 
4-8mm; seeds in 1 row. 

Sikkim: Gangtok. 1650m. April - June 

19. LEPIDOSTEMON Hook. f. & Thomson 

Small annuals bearing branched hairs. Stems erect, simple Leaves oblanceolate, 
usually toothed. Flowers in ebracteate corymbose racemes. Sepals spreading, inner 
ones somewhat pouched at base Petals yellow or purplish, obovate, emarginate, 
clawed at base. Filaments (at least of longer stamens) broadened into a tooth at 
the apex on both sides. Pods linear, covered in branched hairs; style short, stigma 
globose or slightly 2-lobed, broader than style; seeds compressed, 5 - 6 in 1 row. 

1. L. pedunculosus Hook. f. & Thomson 
Stems 2 - 1Ocm. Leaves oblanceolate, 5 - 15 x 2 - 3mm, entire or with 2 - 3 teeth. 

Sepals c 2.5 x 1.25mm. Petals 3.5 - 5 x 1.5 - 3mm, yellow or purplish. Pods 
(immature), up to 6 x lmm; style c O.5mm. 

Bhutan: C -Ha dist;ict (Ya La) and Tongsa district (Kemphu); Sikkim. 4570rn. 
June. 

20. DONTOSTEMON Ledebour 

Caespitose or subprostrate, glandular annuals; hairs simple Leaves pinnatifid. 
Flowers in ebracteate racemes, similar to those of Ambis but filaments flattened 
below and those of longer stamens sometimes connate in pairs in lower half. Petals 
pink or white. Pods linear, valves bearing minute glandular warts; seeds in 1 row; 
style very short; stigma broad, rounded. 

437 
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1. D. gtoadulosus (Karelin & Kirilow) Schulz; Ambis glandulosa Karelin & Kirilow 
Stems up to 12cm. Leaves elliptic-lanceolate in outline, up to 3cm, with narrow, 

linear segments c 2- 3mm broad. Sepals oblong, 2 x 0.5mm, bearing long simple 
hairs. Petals pink or white, 2.5-3 x lmm. Pods c 15 x 0.75mm. 

Bhutan: N-Upper Mo Chu district (between Chamsa and Yabu Thang); 
S i  Chugya and Kalaeree 3300 - 4880m. May. 

21. PARRY4 Brown 

Perennials with thick branched rhizomes; hairs simple, glandular or eglandular. 
h v e s  all basal, linear or spathulate, entire, distantly dentate or shallowly 
pinnatifid. Flowers purple or white, solitary or several in ebracteate scapose racemes. 
Sepals erect, inner pair somewhat pouched at base. Pods flattened, valves smooth, 
midrib and veins prominent; style short, stigma decurrent; seeds compressed, 
winged or wingless. 

1. I? nudicaulis (L.) Boissier; P scapigem (Adams) G. Don, l? macrocarpa sensu 
F.B.I. non Brown, Neuroloma nudicaulis (L.) DC. Fig. 33g. 

Rootstock densely tufted and surrounded by leaf remains. Leaves oblanceolate 
or spathulate, 3.5 - 18 x 0.3 - lcm, acute or subacute, base attenuate, margins 
sinuate or weakly pinnatifid, shortly and sparsely glandular-pubescent; petioles 
up to 6cm, sheathing at base, Racemes 5 -15-flowered, on scapes 6-30cm, 
glandular-pubescent. Sepals oblong, 8 - 10 x 2 - 3.5mm. Petals purplish or white 
below, m t e ,  8 - 10 x 5 - 8mm, emarginate, claw 10 - 13mm. Pods linear, 6 - 10 
x 0.5 -0.6cm, acute; seeds ovate, c 5 x 3mm, wing 1 - 3mm. 

Bbutm: C-Thimphu district (Barshong), N-Upper Mo Chu district 
(Gyengothang); SiWrim. Rock crevices and boulders, 3950m. May. 

Z P. plotyaup Hook. f. & Thomson 
Similar to P nudicuulis but leaves ovate-elliptic, 1.5 - 2.5 x 0.3 - 0.6cm, acute, 

margins entire, ciliate, otherwise glabrous, base attenuate to sheathing petiole; 
scapes c 7cm; pods ovate-elliptic, 2 - 3 x 1.2 - 1.5cm; seeds unwinged. 

Sikkh  Lhonak. 4880-51001x1. 

22. ERYSIMUM L. 

Annuals or perennials with appressed 2 - 3-branched, medifixed hairs. Stems 
w, ,k3NCS sim& attenuate at base, not auriculate Flowers in coryrnbose racemes, 
ebradt;uc, or brraaeate only at base Sepals erect, the inner ones * pouched at 
base Rtab dnnad, yd low or orangc h i s  linear, valves rounded or keeled; stigma 
capita% * bd*, seeds numerous in 1 row. 
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1. Dwarf perennials, Stems up to 12cm; pais 1.5 - 5cm. . .. . . . . . .. .Spdes 1 & 2 
+ Taller annuals or biennials, stems 25 - 30cm or more; pods 5 - I Icm 

spr ig3-5  

1. E. deflexum Hook. f. & Thornson 
Stems decumbent, 7 - l k m ,  ascending at apex; rootstock thick, woody. haws 

linear-spathulate, 10- 30 x 1.5 - 3mm, obscurely toothed, apprtssed-pubcxcnt, 
hairs 2-branched. Flowers c lcm diameter, orange-yellow. Pods 3 - 5cm; seeds 
ellipsoid c 1.5 x 0.7rnrn, funicles c lmm. 

Sikkim: Kongra Lama and Dongkong. 3950- 5500m. 

2. E. funiculosum Hook. f. & Thomson 
Stems erect, c 5cm. Leaves oblanceolate, 20- 22 x 2 - 3mm, entire, bearing 

2-branched hairs. Flowers as in E. depexrcrn. Pods 15 -20 x 2-2.5mm, valves 
2 angular; seeds ellipsoid c 2 x 0.7mm, funicles 2- 3mm. 

Sikkim: Kongra Lama. 4265 - 4570111. 

3. E. hieracifolium L. agg.; E. bhutanicurn W. W. Smith. Med: Gongrhokp. 
Stems up to 75cm. Leaves oblanceolate, 3- 10 x 0.5-1.5cm, acute, base 

attenuate, bearing 3 - 5 small teeth on either side, sparsely pubescent mostly with 
2-branched hairs (a few 3-branched ones may be present near margin). Sepals 
narrowly ovate or oblong, 5 - 8mm. Petals orange, claw 5 - 9mm, limb oblong or 
obovate, 5 - 7 x 2 - 5rnrn, rounded or emarginate Pods 5 - 8cm. 

Bhutan: C -Thimphu, Punakha and Bumthang districts, N -Upper Mo Chu 
and Upper Kulong Chu districts. River banks and hillsides, 3650-4100m. 
May - August. 

A widespread and variable aggregate species; further research is necessary if it 
is to be subdivided in Asia as has been done in Europe. 

4. E. pachycarpum Hook. f. & Thomson 
Stems robust 45 - 60cm; hairs scattered, 2 - 3-branched. Leaves oblanceolate, 

7 - 9 x 0.75 - 1.5cm, sinuate-dentate. Flowers orange-yellow, c 8mm diameter, on 
very short pecbcels 3 -6mm. Pods 5 - 7 x 0.25 -0.3cm, valves obtusely keeled. 
Bhutan: N - Upper Mo Chu district (Lingshi); Sikkim: Lachen Vallq. and Tungu. 
3050 - 3950m. 

5. E. longisiliquum Hook. f. & Thomson 
Tall, erect annual. Stems robust, 30- 50cm, acutely angled; hairs 2- 3-branched. 

Leaves oblanceolate, obscurely toothed. Pods 10- 11 x O.15cm. 
Bhutan: N -Upper Mo Chu district (Laya) and Upper Kulong Chu district (Ale 

La); Sikkim: Tungu. 3050-3950m. May-June. 



23. PYCNOPLlNTHOPSlS Jafri 

Rrennial herbs with thick rhizomes. Leaves all basal, in a rosette, simple, 
glabrous or bearing branched hairs. Flowers solitary on short scapes. Outer sepals 
+ pouched at base Petals spathulate, white or pink, longer than sepals. Pods linear, 
oblong or elliptic, compressed, often curved at apex; seeds 5 -7 in 1-2 rows. 

1. P. bbutanka Jafri; I! minor Jafri, egaeophyton bhutanicurn Hara 
Basal leaves spathulate or oblanceolate, 1.2 - 6 x 0.4 - 1 Scm, apex rounded or 

subacute with (5-)9(- 15) teeth, base attenuate, usually sparsely hairy. Scapes 
2- 3cm, glabrous. Sepals oblong-elliptic, (2 - )5  - 7 x (1.8 -)2.5 - 3.5mm. Petals 
obovate, 10- 15 x 5 - Smm, white or purplish. Pods linear-oblong, up to 15 x 
2 - 2.5mm; style 1 - 1.5mm. 

Bhutan: C-Thirnphu and Punakha districts, N -Upper Mo Chu to Upper 
Kulong Chu districts; Sikkim. Wet cliff faces and screes, 3200 - 4570111. May -July. 

24. EUTREMA Brown 

Fkrennials with leafy stems, glabrous or with simple hairs. Leaves simple, basal 
ones stRn leaves sessile or m o l a t e  Racemes ebracteate Sepals somwhat 
spreading, rather broad, rounded, not saccate at base Petals white or purple, 
obovate, shortly clawed at base Ovary with 3 - 10 ovules. Pods short, oblong- 
hcmlate or elliptic, somewhat compressed, valves + keeled at midrib, septum often 
inample% style short; stigma cap i t a -  somewhat bilobed; seeds few, large, in 1 row. 

................................................ 1. Stems (15 - )30 - 50cm .Species 1 & 2 
................................................. + Stems 5 - 12cm .3. E. heterophyllurn 

1. E. deltoideum (Hook. f. & Thomson) Schulz; Sisymbrium deltoideum Hook. 
f. & Thomson 

Leaves ovatedeltoid, 3 - 8 x 1.5 -6crn, acute or acurninate, base cordate, 
margins entire or crenate near base, glabrous; petioles up to 12cm. Sepals broadly 
elliptic, 1.5 - 2 x lmm. Petals 6-7 x 2.5 - 2.75mrn, white or purplish. Pods 10- 12 
x 2-3mm, somewhat curved; seeds c 3. 

Bhutm C - Ha, Tongsa and Mongar districts, N -Upper Mo Chu and Upper 
Kuru Chu districts; Sikkim. Streamsides and swampy ground, 3650- 4570111. 
June -August. 

2. E biarrbicum Hook. f. & Thornson; ? E. lanceifolium (Franchet) Schulz 
Similv to E delmi&urn but lea= ovate-lanceolae 3 - 7 x 1.5 - 4cm, subacute, 

base rounded, I w r  ones shortly (c 3cm) petiolate; upper ones sessile, 
umiYnpla~caul; reppls suborbicular, 2.5 - 3 x 1.5 - 2mm; petals  whit^ c 4.5 x 
2mm; pods elliptic, c 15 x 2mm; seeds 3 - 6. 





63. CRUCIFERAE 

1. A. primullfdium (Thomson) Schulz; Euf~rnaprimufifolium (Thomson) Hook. 
f. & Thomson 

Stems 4- IOcm, slender. Basal leaves oblanceolate, 4 - 12 x 1.5 - 3cm, acute or 
obtuse, base attenuate, margins sinuous or denticulate, sparsely pilose with simple 
hairs; stem-leaves oblongelliptic, up to 3 x lcm. Sepals ovate-oblong, c 3 x lmm. 
petals white or purplish, c 4 - 5 x lmm. Pods 10- 20 x 1.5 - 2mm. 

B h u U  C -Thimphu district (Drugye Dzong and Barshong). Screes and rocky 
ground, 3200-3400m. May. 

27. TORULARIA (Cosson) Schulz 

Small annual or perennial herbs with shortly stalked 2-branched and simple hairs. 
Leaves pimatifid or toothed, rarely entire Racemes bracteate Sepals spreading, 
inner pair not pouched at base Petals spathulate or obovate. Pods linear, cylindrical, 
* constricted between seeds; style short; seeds c 12, in 1 row. 

1. T. humilis (Meyer) Schulz; Sisyrnbriurn humile Meyer. Fig. 33h. 
%ems ered, 1 - 20cm. Leaves elliptic or oblanceolate, 1.5 - 4 x 0.2 - 0.7cm, acute 

or obtuse, base attenuate or shortly petiolate, margins with up to 4 rounded teeth 
on either side, greyish-pubescent. Sepals elliptic, 1.5 - 3 x 0.7 - 1.25mm, obtuse. 
Petals purplish, 3.5 - 6 x 1.25 - 3rnm. Pods 1.7 x 0.15cm, appressed-pubescent. 

Bhutan: C - Ha and Thimphu districts, N -Upper Mo Chu, Upper Mangde 
Chu, Upper Bumthang Chu and Upper Kulong Chu districts; Sikkim. Rocky slopes 
and scncs, 3650 - 4200m. May - June 

28. BRAYA Sternberg & Hoppe 

Dwarf caespitose perennials bearing 2-branched and simple hairs, rarely with 
only simple hairs. Sterns erect, often scapose Leaves simple, oblanceolate, entire 
or with a few teeth, basal ones usually in a rosette. Flowers in dense bracteate 
corymbose racemes becoming elongated in fruit. Sepals oblong, not pouched at 
base, often tinged with purple, margins hyahe. Petals obovate, white or purplish. 
Pods woid or subcylindric; style slender; seeds few, in 2 rows. 

1. E ti- Hook. f. & Thomson 
S t m  3 - Scm, leafless or sometimes bearing a single leaf, hairs mostly forked. 

h w s  narrowly oblanceolato 1 - 1.5 x 0.1 - 0.2cm, acute, base attenuate, margins 
cntire or with 1 - 2 teeth on tither side, hairs mostly forked. Inflorescence bracteate. 
Scpals c 2 x lmm, sparseiy pubescent with forked and simple hairs. Petals c 3 
x Imm, purphsh. Pods c 4 x l.Smm, attenuate at apex into a thin style, sparsely 
p u b c a t  with forked hairs. 



Bhutan: N-Upper Mo Chu district (Laycho and Yale La); ChumBi: 
Chomolhari. 4500- 4880m. May-July. 

The Sikkim record of R n>sea  ow) Bunge possibly refers to this s p c i s  
The two are very similar but R msea, originally from the Altai Mountains, secms 
best distinguised by having an ebracteate inflorescence and pods rounded at apa 
and bearing a thick style. 

2. R oxycarpa Hook. f. & Thornson; Aphmgmus avycarpus (Hook. f. & Thomson) 
Jafri 

Similar to R tibetica but leaves always entire, glabrous, sterns beanng minutc, 
deflexed, simple hairs; flowers white or mauve; pods glabrous, c 10 x 2mm. 

Bhutan: C -Thimphu district, N -Upper Mo Chu, Upper Bumthang Chu and 
Upper Kulong Chu districts; Sikkim. Screes and open peaty slopes, 4100 - 46ahn. 
May- June. 

3. B. forrestii W. W. Smith 
Similar to R tibetica but densely greyish-pubescent with simple hairs; leaves 

oblanceolate, 1 - 1.5 x 0.15 - 0.2cm, entire; flowers somewhat largg sepals c 2.5 
x 1.5mm, petals oblanceolate c 4 x 2mm, white to mauve 

Bhutan: C -Thimphu district (Gyengothang). In dry peaty turf, 3960m. May. 

29. CHRYSOBRAYA Hara 

Similar to Bmya but leaves obovate with 3 - 5 coarse teeth; flowers apparwtly 
solitary on naked pedicels, later racemose by growth of inflorescence axis; petals 
bright yellow; pods linear-cylindric covered with branched hairs; seeds c 5 in 1 row. 

1. C glaricola Hara 
Plants 1.5 - 4cm. Leaves oblanceolate, 7 - 20 x 1.5 - 4mm, subacute, base 

attenuate, margins entire or 3 - 5-toothed near apex. Micels 7-20mm. Sepals 
oblong, 2 -2.5mm, persistent in fruit. Petals obovate, 3 -6mm. Pods 7 - 11 x 
1.5 - 2mm, densely stellate-pubescent. 

Bhutan: C -Thimphu district, N -Upper Mo Chu, Upper Mangde Chu, U p p r  
Bumthang Chu and Upper Kulong Chu districts. Rock crevices and screes, 
3960-4730111. May-July. 

30. ARABIDOPSIS Heynhold 

Annuals or biennials bearing simple and branched hairs. Leaves oblong; basal 
ones petiolate; upper sessile, narrowed at base or auriculate. Racemes usually 
bracteate, at least at base Sepals somwhat spreading, inner pair not pouched. 
Petals obovate or spathulate, rounded, pink, white or purple. Ovary terete, ovules 



20-72. Pods linear, valves weakly nerved; style short, stigma capitate; seeds few 
to numerous in 1 - 2 rows. 

.............. 1. Stem-leaves semiamplexicaul or auriculate at base .Species 1 & 2 
................ + Stem-leaves narrowed at base, not auriculate.. -3. A. lasiocarpa 

1. A. himalaica (Edgeworth) Schulz; Sisyrnbriurn himalaicurn (Edgeworth) Hook. 
f. & Thomson 

Stems k erect, 1 0 - a m ,  & hirsute, branching from base. Leaves oblong or 
spathulate, 0.7 - 5 x 0.3 - 1.5cm, acute or obtuse, margins shallowly pinnatifid; 
auricles of stem-leaves acute. Racemes bracteate to apex, bracts leaf-like. Sepals 
ovate-oblong, c 2.5 x lmm. Petals pink, c 4 x 1.5mm. Pods 20- 30 x lmm, 
glabrous; style c 0.25mm. 

Bhutan: C - Mongar district (Ghijamchu), N -Upper Mo Chu, Upper 
Bumthang Chu and Upper Kulong Chu districts; Sikkirn. Rocky hillsides and open 
Fir forests, 3450- 4500m. May-July. 

2. A. mollissima (Meyer) Schulz; Sisymbriurn mollissimum Meyer 
Similar to A. himalaica but leaves entire or shallowly toothed; racemes bracteate 

only at base; flowers white or purplish. 
Bhutan: C-Thimphu district, N-Upper Mo Chu district; Chumbi. 

3400-4000m. May. 

3. A. lasiocarpa (Hook. f. & Thomson) Schulz; Sisyrnbriurn lasiocarpum Hook. 
f. & Thomson non F. Mueller, S. bhutanicurn Balakrishnan 

Greyish pubescent throughout. Stems erect, c 25cm, branched from base. Basal 
leaves in a rosette, spathulate, sinuate-pimatifid, 1.5 - 2 x 0.4 - 0.6cm, obtuse, base 
attenuate; stem-leaves ovate or elliptic-oblong, entire or sinuate. Racemes bracteate 
at base Sepals oblong, c 2 x 0.75mm. Petals white or purplish, c 3.5 x lmm. 
Pods terete, 1.5 -2 x 0.15m-1, pubescent. 

Bhutan: C -Ha and Thimphu districts. Roadsides and fields, 2450-2750m. 
April - May. 

31. CHRISTOLEA Cambessedes 

Rhizumatous perennial herbs bearing only simple hairs. Leaves obovate, toothed 
or lobed at apex. Racemes usually many-flowered, bracts linear. Sepals oblong, 
obtuse, inner pair scarcely pouched. Petals spathulate or obovate, purplish. Pods 
oblong, cylindric, pilose; seeds 12- 15 in 1 row. 

1. C hjmrln).ensis (Carnbessedes) Jafri; Cheiranthus himalayensis Carnbessedes, 
Emanisl himalayensis (Cambessedes) Schulz 

Densely gnykh pilose throughout. Stems -+ erect, 3 - lOcm, leafy especially near 



base Leavesobovate,7-15 x 3-5mm,3-koahadacapa,bPsc~urratr~ 
usually tinged dark purple, c 2.5 x lmrn F W s  puqhh. c 4 x 1.7Smm, dam& 
veined. Ovary c 4rnm at flowering t i m  incrtaring in size rPpdly m fruit. FW, 
c 4cm; stigma stout, bilobed. 

Sikkim: Lugnak La and betwen Donkia and Samdong. 4000 - 5OUhu. July, 

32. DESCURAINLA Webb & Benhetot 

Erect annuals, pubescent with branched and simpk hairs. L. findy 
pinnatisect. Racemes ebracteate. Sepals yrllowish, not pouched, usually ux#1 
deciduous. Petals yellow, spathulatq shorter than sepals. Pods linear, cytrrdnal 
with very short thick style; seeds c 20 in 1 row. 

1. D. sophia (L.) Prantl; Sisymbrium sophia L. 
Stems 30-75cm, sparsely pubescent. Leaves bi- or tripinnatiscct, dliplic in 

outline, 5 - 8(- 12) x 2- 5(- 7)cm, ultimate segments linear or elliptic, I - Zmm 
broad, pubescent. Racemes elongate, ultimately #)an or more long. Sepals obbng 
c 2.5 x 0.5rnm. Petals c 2mrn. Pods 2 - 2.5 x O.lcm, glabrous. 

Sikkim: Chamgong. 4570111. 

Family 64. MORINGACEAE 

by A. J. C. Grierson & D. G. Long 

Small trees with soft wood and resinous bark. Leaves alternate, 2 - Cpinnatc, 
base of petiolules and pinnae articulated and with stalked glands; leaflets opposit~ 
entire; stipules knob-like, deciduous. Flowers in axillary panicle bisatual, 
zygomorphic Calyx a short tube with 5 reflexed petal-like lobes. Faals 5, fnq 
unequal, upper erect, others reflexed. Stamens 5, epipetalous, alternating with 5 
starninodes. Ovary superior, lcelled, ovules 10- 20 on 3 parietal placentae; styk 
fdiform with minute stigma. Capsule Linear, triquetrous; seeds 3-uznged, in cavitia 
in spongy valves of capsule 

1. MORINGA Adanson 

Description as for Moringaceae. 

1. M. oleifera Larnarck; M. pterygosperma Gaertner. Eng: Hommdish 7 k .  
Fig. 33r. 

Tree to 10m. Leaves 15 - 30 (-60)cm; leaflets ovate or obavate, 1-2 x 
0.5 - 1.5cm, obtuse, base rounded. Panicles erect, 20- 3 h q  flowers whltt, f m g n a  



64. MORINGACEAE 

Calyx-tube 3 - 4mm; sews and @s spathulate, \ - \ .h. Capsdes pendent, 
15 - 30 ( - 45)cm; seeds ovoid, c Icrn with 3 h w n e  wings up to 1 mm boa&. 

Bbutra: S -Phuntsholing district (Phuntshohng), Skkm. Culf\ua. neax 
habitations, 230m. January -February. 

Native of NW India. haves and roots used me&c\'\nay and young init eate 
as a vegetable (34); seeds yield 'Ben O i Y  used by watchm.cn (16), young X Q ~  

make a good substitute for the true Hone-radish 0. 



khyranthes L., 227 
aspera L.. 223,227 
bidentata Blurne, 227 
porphyrirfachya Moquin, 227 

Aconiturn L., 314 
arrox (Bruehl) Mukerjee 321 
balfouru Stapf, 321 
bisrna (Hamilton) Rapaics, 320 
bulbilliferurn Handel-Mazzetti. 316 
d e i n o r r h i m  Stapf, 320 
disecrum D. Don non Rkchenbach 318 
elwesu Stapf, 316 
ferox Seringe, 319 
ferox sensu F.B.I. non Seringe, 320 
fletcherianum Eylor, 316 
funiculare Stapf, 320 
gamrniei Stapf, 318 
gyrnnandrurn Maximowicz, 316 
heterophylloides (Bruehl) Stapf, 318 

var. leucanthum (Bruehl) Lauener, 318 
hicksii Lauener, 320 
hookeri Stapf, 317 
jucundum Diels, 318 
laciniaturn (Bruehl) Stapf, 319 
leucanfhum (Bruehl) Stapf, 318 
luridum Hook. f. & Thomson non 

Salisbury, 317 
nakaoi Tamura, 319 
napellus L., 318 

var. rigidum Hook. f. & Thomson, 318 
naviculare (Bruehl) Stapf, 317 
novoluridum Munz, 287,317 
orochryseurn Stapf, 318 
palmafum D. Don, 320 
pambmchypodum Lauener, 319 
parapolyanthum Lauener, 318 
patulurn Tamura, 319 
pulchellum Handel-Mazzetti, 317 
scaposurn Franchet, 318 
sherriffii Lauener, 317 
spicatum (Bruehl) Stapf, 287,320 
uncinafum sensu F.B.I. non L., 316 
wallichianum Lauener, 318 

Actaea L., 309 
acurninata Royle, 309 
spicata L.. 309 

var. acuminafa (Royle) Hara, 309 
Actinidia Lindley, 358 

callosa Lindley, 357,358 
strigosa Hook. f. & Thornson, 359 

ACTINIDIACEAE, 358 
Actinodaphne Nees, 280 

angustifolia (Blurne) Nees, 280 

corllertflom M-, al 
 on^^ K m n S  281 

R(W Bl- 25 3280 
reticulato ~ e k ~  

m. ~ h b m  M*, 281 
sikkimenris M e i m ,  81 

 onis is L., 299 
brcvigyla Francha, 299 
ne~alensis S i m o w q  ~0 

Aena Forsskd, 226 
sanguinolenta (L.) Blume, ~ ~ 2 6  
mndens (Roxb.) Moquin. 226 

A I W E A E ,  195 
Alcimandra Dandy, 237 

~thcar t i i  Oiook. f. & -rhomson) 
Dandy, 237 

Ahania Wight, 222 
nodiflora (L.) Brown, 222 

Axodaphne Nees, 260 
owdenii Parker, 260,263 

Altemanthera Forsskal, 227 
bettzickiana (Regel) Voss, Z?8 
brasiliana (L.) Kuntz+ 229 
pungens Kunth, 228 
sessilis (L.) DC., 223,22E 

AMARANTHACEAE, 21 9 
Amaranthus L., 224 

blitwn L., 224 
hybridus L., 223224 

subsp. hybridus, 224 
subsp. hypochondd (l.) 

Thellung, 224 
W. erythrostachys Moquin, 224 

hypochondriam L., 224 
lividus L., 224 

subsp. lividus 224 
subsp. polygonoides (Moquin) Robst, 225 
W. ascenh  (Loixleur) Haywvd & 

Dmco 224 
olemceus L., 224 
p o n i ~ ~ ~ t ~  sensu EBI. non I-., 224 
spinosus L., 225 
viridis L., 224 

Anemone L., 291 
bhufanico liunurq 294 
demjssa Hook. f. & T h m  r)2 
geum wc, 293 
priffithij Hook. f. & Thcmson. 293 
obtusiloba D. B3 
p,]yanthes D. Don, 293 
p0lycar.m E w  ~4 
r idar is  DC., 292 
ruprtr* Hook. f & 294 
mpi~ala W3 447 



INDEX OF BOTANICAL NAMES 

bWZetti 29d 
w. aullifolir, 29) 

Vitifolia DC., 292 
ANIOM L.r 244 

,uicdata L., m w  - -- 
gqUPmOSI L., 244 

W N A C E A E  237 
A&- mympa (Hook. f. & Thornson) 

'J&, 443 
-dopsis HeVnhold, 443 

(Edgcworth) Schu4 444 
lwocirpe (HOO~.  f. & Thornson) 

S c h 4  444 . . 
(Myes) SchuL, 444 

Anbi L., 434 
s m u  FBI. non L., 434 

ampkucaulis Edgcwodl, 435 
axdkflora (Jafri) Ham 435 
g & ? n f u h  Karrtin & Kidow-? 438 
parmpama Edgeworth, 434 
mum HPn, 435 

AlqaPmm wulz. 441 
primulifdium (lhawn) Schuk 442 

ArrrtPM L, 210 
M ! n a  W. Srmth, 213 
brnrlwmrii scnsu F B I .  ncm F e d ,  212 
bhuronifo Majumdar & Babu, 213 
Minkwotfhtr McNaU, 212 
bryophyih - 211 
-rit;wmrr W i  212 
c d K h l  Edgamh & H d .  f., 212 
debilis lid%owonh & Hook. f., 212 . . 
ckmssma Edsewrorth & Hook. f, 211 
4mF8-9 ( 6 d l m n h  & Hook. f.) 

213 
Majumdu. 211 

slMd- & Hook. f., 201,213 
b-laso (G. Don) W h s  non 

Jacquin. 212 
=hnwwj wlllums, 211 

-&y, 213 
h b u i i  213 
mcludryifornrir Wiltiuns, 213 - Edgcworth B Hook. 1.. 212 
m l -  8mau F.BI. m km, 211 
mwtbm16 wnm F.R1.. 

-T*4 Plmcbon, 211 
-LtfJ Edgevath I Hook. f., 210 

H d .  f, 212 
4 213 *- EdleYOnh & Hoolr. f., UI 

44% 

pulvinata Edgeworth & Hook. f., 211 
mmelloto Williams, 212 
rotundifolia Bieberstein, 210 
thongoensis W. Smith, 213 

Argemone L., 402 
mcxicana L., 402,403 

Aristolochia L., 352 
cathcartii Hook. f., 353 
griffithii Duchartre, 343,353 
nakaoi Mackawa, 353 
platanifolia (Klousch) Duchartre, 354 
mbughiano Klotuch, 354 
saccata Wall., 354 
tagala Chamisso, 343,354 

ARISTOLOCHIACEAE, 351 
Artabotrys Brown, 242 

caudatus Hook. f. & Thomson, 239,243 
hexapetalus (L.f.) Bhandari, 243 
oiiomtissimus Kcr, 243 
uncinom (Larnarck) Baillon, 243 

Asarum L., 352 
himalaicum Klotzsch, 343,352 

var. Mutonicurn W. Smith, 352 
Ascynim filicaule Dyer, 377 
Aspidomrya Hook. f. & Thomson, 332 

uvifera Hook. f. & Thomson, 333,334 
Astmpyrum Drummond & Hutchinson, 308 

peltaturn Drummond & Hutchinson, 308 
Axyr is  L., 219 

prosvata L.. 193,219 

Barbarra Brown, 434 
elata Hook. f. & Thomson, 434 
intermedia Borcau, 434 
vulgarir Brown, 

Mr. SICUIU sensu F.B.~. non Pd. 434 
M a  L., 197 

alba L., 193,197 
mbm L., 197 

WELLACEAE, 197 
BcilxhmKdla Nees, 253 

assamim Meisner, 256 
biandisii Hook. f., 257 
clvkei Hook. f., 256 
dalzcIlii (Meism) Kostmnans, 255,256 
/osr/olm N m  

W. &lzeIIi~ Meisner. 2% 
gammicana Hook, f.. 254.255 
mburgtuana Nets, 256 
sikkimensis Hook. f., 256 

BERBERIDAcEAE. 322 
k k r i s  L., 322 

Wul0s1 Hook. f. & Thomson, 323 
w. ~p~ciculota Ahrendr. 323 
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aristata DC., 326 
asiatica DC., 325,326 
beesiana Ahrendt, 327 
bhutonensis Ahrendt, 324 
cemtophyllo G. Don, 326 
chitria Lindley. 322 
collettii Schneider, 322 
concinna Hook. f. & Thornson, 324 
cooperi Ahrendt, 327 
edgeworthiana Schneider, 322 
everestiana Ahrendt, 322 
grandibracteata Ahrendt, 322 
griffithiana Schneider, 324 
himoloico Ahrendt, 326 
hobsonii Ahrendt, 327 
hookeri Lernaire, 326 
ignomta Schneider, 326 
incmoto Ahrendt, 324 
insignis Hook. f. & Thornson, 324 
lasioclemo Ahrendt, 327 
ludlowii Ahrendt, 322 
rnacrosepala Hook. f. & Thomson, 323 
micmntho Ahrendt, 326 
nopaulemis (DC.) Sprengel, 327 
orthobotrys Aitchison. 322 
pamvirescem Ahrendt norn. nud., 326 
parisepala Ahrendt, 323 
praecipua Schneider, 326 
replicata W. Smith, 322 
sikkimensis (Schneider) Ahrendt, 326 
sublevis W. Smith, 322 
subptemlada Ahrendt p.p., 324,326 
thornsoniana Schneider, 327 
tsarica Ahrendt, 324 
umbelloto auct. non G. Don. 327 
virescens Hook. f., 326 
vulgaris L., 

var. bmchybotrys (Edgeworth) 
Hook. f. & Thomson, 326 

wallichiana DC., 322 
wollichiono auct. non DC., 326 
zayulana Ahrendt, 322 

Boerhavia L., 194 
coccinea Miller, 193,194 
drffusp auct. non L., 194 
wpens L., 

var. djffwa sensu EB1. non (L.) 
Hook. f., 194 

Bougainvillea Jussieu, 194 
glabra Choisy, 194 
spectabilis Willdenow, 193,194 

Brachystemrna D. Don, U)9 
calycinurn D. Don, 209 

Brassica L., 419 
campcaris L., 413,420 

S U ~ P .  ~ i c ~ o m a  (hxb.) olsson, 420 
S U ~ S P .  rapifera (Met-) S i b  420 
subsp trilocularis W h )  Olsson, 420 

juncea (L.) Czernjacv, 420 
var. r~gosa (Roxb.) Bailey, 420 

napus L., 420 
oleracea L., 420 

var. botrytis L., 420 
var. capitafa L., 420 

mpa L., 420 
triIocubris Wxb.) Hook. f. & 

Thomson, 420 
Braya Sternberg & Hoppg 442 

forrestii W. Smith, 443 
heremphylla W. Smith, 441 
oxycarpa Hook. f. & Thomson, 443 
m m  ( lhuanhow) Bunge, 443 
sinensis Hemsley, 433 
tibetica Hook. f. & Thornson, 442 

CACTACEAE, 20 
Calathodes Hook. f. & Thornson, 305 

palmati3 Hook. f. & Thomson, 306 
Callianthemum Meyer, 299 

cochemi~nwn 299 
pimpinelloides (D. Don), 

Hook. f. & Thomson, 299 
Calophyllum L., 370 

plyanthum Choisy, 369,370 
Caltha L., 305 

govcmiona Royle, 305 
palustris, 287,305 
scapsa Hook. f. & Thomson, 305 

Camellia L, 366 
ahpifern Loureirq 366 
kissii Wall, 366 
sinensis (L.) 0. K u n w  366 

var. d c a  (Masters) Kitamura, 366 
var. sinensis, 366 

thcw Link, 366 
CAPPARACEAE, 410 
Capparis L., 412 

acutifolia Swcet, 413,414 
subsp bodinien (LPveille) Jacobs, 414 
subsp. virninea Jacobs, 414 

~ o o k .  f. & Thomson, 415 
cantoniensis Lo~reim 415 
rnthcarfii Hemsley, 415 
multiflom Hook. f. & Thornson, 414 
olacifolia Hook. f. & Thornson* 414 
pwnih Ekntham, 415 
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Chenopodium L., 217 
sjkkimensis ~ u r t  415 
vimjm snsu ERI. non Oliver, 414 album L., 217 

subsp. ~ m a ~ ? l t i ~ 0 / 0 r  Coste & Reynier, 218 
Q+ Medikus 423 

buna+ris (L.) Medikw 413.423 album sensu F.B.I. p.p, 217,218 

r-1; Hook. f., 423 ambrosioides L., 193,218 

Car-e L., 429 
botrys L., 218 

H&. f. & Thornson, 430 ticifoliurn Smith. 218 

degantula Hook. f. & Thornson, 432 giganteum D. Don. 218 

fkxuosll Withering, 431 kami (Murr) Aellen218 

griffithji Hook. f. & Thomson, 431 prostratum Herder, 21 8 

h u m  L., 431 CHLORANTHACEAE, 351 
sylwtka sensu F.E.1. non Link, 431 Chlo-thus 351 

impatiens L., 431 elatior Link, 343,351 
inay4tici Schul~ 431 officcinalis B l u m ~  351 
kmsternonoides Schu4 432 Christolea Cambessedes, 444 
macrophylla Willdenow, 430 himalayensis (Cambessedes) Jafri, 444 

multijuga Francha, 432 Chrysobraya Hara, 443 
var. gads Schulz, 432 glaricola Hara, 443 

putensis sensu ERI. non L., 432 Cimicifuga L., 309 
scoriarum W. Smith, 430 foetida L., 287,309 
scurara Thunberg Cinnadenia Kostermans, 260 

subsp. j7evua.w (Withering) Hara, 431 paniculata (Hook. f.) Kosterrnans, 260,263 
sikkimenrLF Hara, 431 Cinnarnomum Schaeffer. 257 
nithiarm Biswag 430 bejolghota (Hamilton) Sweet, 258,263 
trifoliolara Hook. f. & Thomson, 430 var. bejolghota, 258 
v io lam (D. Don) Hook. f. & Thomson, 429 var. pubescens Grierson & Long. 258 

subsp bhufanica Grimon. 429 caudatum Nees, 260 
yunnanensis Fmnchet, 431 cecicodaphne Meisner, 259 

CARYOPHYLLACEAE, 197 glanduliferum (Wall.) Meisner, 259,263 
Cathorrtia Hooker, 409 glaucescens (Nees) Drury, 259 

I p t u  Cummins & Prain, 409 impressinerviurn Meisner, 258 
p d m i d a  Prain, 409 obrusifolium Nees, 258 
vlllosa Hodur, 403,409 parthenoxylon (Jack) Meisner, 259 

Cdosia L, 221 pauciflorum Nees, 258 
ugentea L., 221 porrectum (Roxb.) Kostermans, 259 

var. a m t e a .  222 tamala (Hamilton) Nees & Ebermaier, 258 
var. cristata (L.) Kuntzg 222 tenuipilis Kostermans, 259 

mistu~a L., 222 Circacaster Maximowicz, 321 
Cerasrium L.. 205 agrestis Maximowicz, 321,325 

fonrcmum Lumgarten, CIRCAEASTERACEAE, 321 
wbsp. tnvtole (Link) Jalaq 205 cissampelos L., 337 

domerat urn Thuillier, 201 JOs parrira L., 333,338 
hol~6l&es Fries, 205 Ur. hinuta (DC.) Forman, 338 
vul8afum m u  F.RI. p.p non L., 205 Clematis L.. 285 

CW Miller, 231 acuminata DC., 289 
W v m u s  (L.) Miller, 232 Mr. sikkimensis Hook. f. & 

C h o v ~ ~ a  m a n o  Mlquel, 348 
W P U ~ ~  (Rwh) Miqutl. 348 

Thornson, 289 

rph-~hw Mrqutl, 347 
acutangula Hook. f. & Thomson, 288 

Ckmnrhus h ~ m ~ l o y r n ~ ~  C-, buchananiana DC., 289 

porrpda Kum 433 m. mgma Hook. f. & Thomson, 290 

C m o n i u m  dicmnrstrgrrw pmq 40 var. /orfuosp Hook. f. & Thomson, 290 

CHEWPODIACEAE, 216 cadmia Hook. f. & Thornson, 288 
connata DC., 290 
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gouriana DC., 290 
grewiifl~ra DC., 290 
lou~;riana auct. non DC., 288 
montana DC., 286287 

. rongluensis Bruehl, 286 
munmhna Wight, 288 
napauIen~i~ DC., 288 
puberuJa Hook. f & Thomson, 290 
mnuncul~ide~ Fmchet,  288 
si&&imensis (Hook. f. & Thornson) 

Burkill, 289 
smiIacifolia Wall.. 288 
tongluensis (Bruehl) Tamura, 286 
torruosa (Hook. f. & Thornson) 

Fischer, 289, 290 
tmllifm (Fmchet) Finet & Gagnepain, 
zemuensis W. Smith, 291 

Cleorne L., 415 
gynandra L., 413,416 
hassleriana Chodat, 416 
viscosa L., 416 

Cocculus DC., 335 
laurifolius DC., 333,335 

Cochlearia L., 424 
himalaica Hook. f. & Thornson, 424 
scap~jlom Hook. f. & Thornson, 433 
serpens W. Smith, 425 

Consolida Gray, 314 
arnbigua (L.) Ball & Heywood, 314 

Coptis ospriocarpo Bruehl, 308 
Corydalis Ventenat, 384 

alpestris M w r ,  390 
aurantiaca Ludlow, 398 
bowes-lyonii Long, 395 
cachemiriano sensu FBI. p.p, 391,392 
calliantha Long, 398 
cashmeriana Royle, 392 

subsp. brevicornu (Prain) Long, 392 
var- bmicornu Prain, 392 
Mr. ecrislata hain ,  391 

casimiriana Duthie & Prain, 3% 
cavei Long, 397 
changuensis Long, 397 
chaemphylla DC., 393 

var. gemniirolirr, (Hook. f. & 
Thornson) Hara, 394 

chasmophila Ludlow, 399 
crisps Prain, 395 
delicatula Long, 394 
denticulato-bracteata ~ e d d ~  400 
dorjii Long, 389 
dre~anantha Long, 3% 
dubia m n ,  399 

duthie~ Maximowicr, 
var. sikkimemis Prain, 398 

ecristata (Prain) Long, 391 
var. h t a t a ,  391 
var. longicalcarata Long, 391 

filicina Pram, 3% 
flaccida Hook. f. & Thomson, 389 
franchetiam Prain, 399 
geraniifolia Hook. f. & Thornson, 394 
gerdae Fedde, 390 

var. gerdae, 390 
var. phrjodes Long, 390 

gmminm Prain, 393 
iochanensis Lheill& 395 
jigmei Fischer & Kaul, 392 

290 juncea w., 393 
kingii Rain, 389 
laelia Rain, 394 

subsp. bhutanica Long, 394 
subsp. laelia, 394 

lathyroides Prain, 393 
latiflora Hook. f. & Thomson, 390 
leptocarpa Hook. f. & Thornson, 381.389 
longipes DC., 3% 

var. burkillii Fedde, 3% 
var. phallutiana Fedde, 3% 
var. smithii Mde, 3% 

meifolia W.. 397 
var. meifolia, 398 
var. sikkimensis Prain, 398 

mucronifera Maximowicz, 392 
oligantha Ludlow, 392 
ophiocarpa Hook. f. & Thomson, 397 
oxalidifolia Ludlow, 391 
polygalula Hook. f. & Thornson, 393 
pminiana Kanodia & Mukerjee, 3% 
mmma Hook. f. & Thornson p.p. non 

Prain, 399 
sibirica sensu F.BI. p.p. non (L.f.) 

Persoon, 3% 
sikkirnensis (Prain) Fedde, 398 
stracheyi Pmin, 399 

var, ecristata Prain, 399 
w. stracheyi, 399 

srmcheyiordes Mde, 395 
trifoliata Franchet, 392 
trifoliobta auct., 392 
yunnanensis Franchet, 394 

Crateva L., 411 
nurvala Hamilton, 412 
~ligiosa Fbrster f. agg., 412 
u n i l ~ l a r i s  H d t o n ,  412 

CRUCIFERAE, 416 
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scandens (D. Don) Walpers, 381,382 

w-y? Bz Z J 5 5  thalictrifolia (Wall.) Hook. f. & 
am@m Thornson, 382 
~ ~ t a n i c a  Long, 253 
jlonbatnda Nea, 253 

ventii Khanh, 383 
Dichocarpum Wang & Hsiao, 307 

Cucubalus L., 204 adiantifoliurn. (Hook. f. & Thornson) 
~ f r m S  L., 205 

cyathula B l u m  225 
Wang & Hsiao, 287,307 

C&.MEI Moquin, 225 
Dicranostigma Hook. f. & Thornson, 410 

prosvool (L.) Biume, 226 lactucoides Hook. f. & Thomson, 43,410 

t o m t o s a  (R~th) Moquin, 223525 Dillenia L.. 355 

w e a  W i t ,  338 auma Smith, 356 

barbata Mier$ 339 indica L., 355,357 

bicristata (Griffith) Diels, 333.338 pentagyna Roxb., 355 

mllidrii Diels 339 DILLENIACEAE, 354 
mrylrccrpnar scandens (D. Don) Dilophia Thornson. 424 

Hutchinson, 382 salsa Thomson. 413,424 
b s m  Hook. f.  & Thornson, 329 DIFT'EROCARPACEAE, 360 

insignis (Grifith) Hook. f. & Thomson, 330 Dodecadenia N e e  279 
m a  Brown, 221 grandiflora Nees, 255,279 

amaranthoides (Lamarck) M d ,  221523 var. grandiflora, 279 
celosbider B m ,  221 rar. griffithii (Hook. f.) Long, 280 

edima sarmentw L., 356 gnyfithii Hook. f., 279,280 
Delphimum L., 309 pniculafa Hook. f., 260 

ahissirnum Wall., 314 Dontostemon Ledebour. 437 
ambiguum L., 314 glandulosus (Karelin & Kirilow) 
bhutanicum Munz, 313 Schulz, 438 
caerulcum Cambesscdes, 312 Draba L., 425 
QnQhbrum Ostenfdd, 312 alpina sensu FBI. non L., 427 
co~xlmtnrm Chanerje, 311 altaica (Meyer) Bunge, 428 
a q c r i  M u w  311 bhutanica Ham, 428 
denudatum Hook. f. & Thornson, 314 chohensis W. Smith, 426 
drepmmtrum (Bruehl) Munz, 313 elata Hook. f. & Thomson, 413,425 
glaaaAc Hook, f. & Thomson, 310 ellipsoidea Hook. f. & Thomson, 427 
ludlowii Munz, 287,312 eriopoda Turczaninow. 426 
mu- Exell & HiUcoat, 312 gracillima Hook. f. & Thomson, 426 
racpaknx Kimun & Tam- 310 hicksii Grierson, 428 
sclbriflorum D. Don. 313 humilirna Schulz, 428 
stapeliosmurn Huth, 313 incana sensu F.Rl. p p  non L., 426 

Royk 311 Iasiophylla Royle, 426 
vi5~05un-i Hook. f. & Thornson, 31 1 oviocarpa Schulz, 427 
wrdii Wrquand & Shaw, 31 1 oreades Schrcnk, 427 

I h c u a m a  Webb k Berth&, 445 ~olyphylla Schulr, 426 
bophra (L.1 Pmtl. 445 

-Lourclrq241 
sheniffu Grimon, 427 

h r o ,  241 
s i k b m i s i s  (Hook. f. & Thomson) 

M e ,  428 
dm (w.) %fford 239,241 libtica Hook. f. & Thornson, 

(Hook. f. & Thomw) %ff~n& 241 
I)ranthus L., 1% var. sikkimensis Hook. f. & 

bprbptUs L7 199 Thomson, 428 

L., 199 Wrdii w. Smith, 426 - fkmhudi, 3 a  williarnsii Ham, 427 

383 Drosera L., 379 

383 bunnannii W l ,  379 

u. f .  &Thanm 393 Fdml Thunkrg, 379,403 
452 =asp. plum 379 
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var. lunata (DC.) Clarke 379 
DROSERACEAE, 378 
Drymaria Schultes, 215 

cordata (L.) Roerner & khultes, 215 
subsp. diandra (Blurne) Duke 216 

villosa Chamisso & Schlechtendal, 216 
Dysosma Woodson, 329 

a~mntiocaule (Handel-manet ti) Hu, 329 
Ermania himalayensis (Cambessedes), 

Schulz, 444 
Erysirnurn L., 438 

bhulanicum wlk! Smith, 439 
&flexurn Hook. f. & Thornson, 439 
funicuIosurn Hook. f. & Thornson, 439 
hieracifoliurn L. agg., 439 
longisiliquurn Hook. f. & Thornson, 439 
pachycarpum Hook. f. & Thornson, 439 

Euptelea Siebold & Zuccarini, 283 
pleiospema Hook. f. & Thornson, 233,283 

EUPTELEACEAE, 282 
Eurya Thunberg, 362 

acurninata DC., 357,363 
c a v i n e ~ s  Vesque, 363 
cerasifolia (D. Don) Kobuski, 364 
japonica sensu F.B.I. non Thunberg, 363 
symplocina Blurne, 364 
trichocarpa Korthals, 364 

Eutrerna Brown, 440 
deltoideurn (Hook. f. & Thornson) 

Schulz, 440 
heterophyllurn W. Smith) Hara, 441 
himalaicum Hook. f. & Thornson, 440 
?lanceifolium (Franchet) Schulz, 440 
pr;mulifolium, (Thornson) Hook. f. & 

Thornson, 442 

Fissistigma Griffith, 241 
bicolor (Roxb.) Merrill, 242 
polyanthurn (Hook. f. & Thornson) 

Merrill, 242 
Furnaria L., 383 

capreolata L., 384 
indica (Haussknecht) Pugslq: 381,384 

FUMARIACEAE, 379 

Garcinia L., 367 
anomala Planchon & Triana, 368 
cowa Choisy, 370 
~4n;cubta Roxb., 368 
Sopsopia (Hamilton) Mabberley, 368 
~tipulata Anderson, 368 
l;ncloria Dunn, 370 
xanthochyrnus Hook. f., 369,370 

Glinus L., 195 
lotoides L., 195.201 

Gornphrena L., 229 
celosioides Martius, 223,229 
globosa L., 229 

Goniothalamus Hook. f. & Thornson, 243 
sesquipedalis Wall.) Hook. f. & 

Thornson, 243 
Gordonia EUis, 364 

diptemsperma Kurz, 365 
excelsa Blurno 365 

GUTTIFERAE, 366 
Gynandmpsis pentaphylla DC., 416 
Gypsophila L., 200 

cerastioides D. Don. 200 

Haernatocarpus Miers, 339 
comprus Miers, 339 
i n w  Miers, 339 
rhomsonii Miers. 339 
validus (Miers) Forman, 339 

Halerpestes sarmentosa (Adams) 
Kornarov, 301 
tricuspis (Maximowicz) Handel- 

Mauetti, 301 
Hedinia Ostenfeld, 423 

tibetica (Thornson) Ostenfeld, 423 
Heliciopsis terminalis (Kurz) Sleumer, 257 
Holboellia Wall., 330 

latifolia Wall., 325,330 
var. angustifolia, (Wall.) Hook. f. 

& Thornson, 330 
var, latifolia, 330 

Horsfieldia Willdenow, 245 
kingii (Hook. f.) Warburg, 245,247 

Houttuynia Thunberg, 341 
cordata Thunberg, 341,343 

Hypecourn L., 380 
leptcxarpurn Hook. f. & Thornson, 380,381 

HYPERICACEAE, 372 
Hwricurn  L., 372 

choisianurn Robson, 374 
elodeoides Choisy, 377 
filicaule (Dyer) Robson, 377 
gracilipes Fischer, 375 
grarnineurn G. Forster, 376 
griffithii Dyer, 374 
himalaicurn Robson, 369,377 
hookerianum Wight & Arnott, 375 

var. kxhenauttii sensu F.B.I. non 
Choisy, 374 

h u r n i f i m  sensu F.B.I. non L., 377 
japonicurn Murray, 376 

45 3 



INDEX OF K E M C A L  NAMES 

w i  sensu FBI. non Choisy, 376 
b m  (Blumc) Koklzumi, 376 
b&mouItii Choisy, 374 
ludic& Robson, 378 ~~ qrcr, 375 
lnawlhlum w, 377 
nqmkw Choisy sensu FBI.  pp, 377 
&m sensu FBI.  non M m y ,  375 
pddukm Dyer, 378 
FepMs m, 374 
shaliffli Ibbs4n, 374 
tcnuicauk Dm, 376 
urPhrm D. Don, 369.375 
UAghtwlum Wlght & Amott, 377 
wiUaamsii Robson, 376 

I W &  ondhsonii Hook. f. & 
Thamroo, 423 

ILLICIACEAE, 249 
IUicium L, 249 

griffithii Hook. f. & Thornson, 247,249 
lrrsine Bnme, 230 

habstii Lindly, 230 
l q y m m  adiuntifoliurn Hook. f. & 

Tholnsoh 307 
Bmndflorum Fisdw, M7 

I s o r m  m t h i i  (Ducham) Fischer, 353 
(-) A.R. Smith, 353 

Kadsun Jwcicu, 248 
hcemclii (Rmh) Cnih, 2 4 7 m  
NUdMghidno Amat, 2UI 

Komfflonbundp Wall., 371 
K m  bumrq US 

arcgmifolio aua. pp. non (Roxb.) 

ci- (Poim) Warbug 
vu. rmdomcmh aucc. pp, non 
OHrbuW hdiur,  246 

(Hd. f. & Thomson) Sinck. 246 
l1niro-h aua P.P. non (RQxb.1 MW, 246 
t e n u r n  & wilds 246, 247 

Lignariella Baehni, 424 
hobsonii (pearson) Baehni, 424 

subsp. hobsonii, 425 
subsp. serpens W'W. Smith) Hara, 425 

Lindera Thunberg, 268 
assarnica (Meisner) Kurz, 270 
bibria (Nees) Hook. f., 271 
bootanica Meisner, 270 
cercidifolia Hemsley, 269 
grirfilhii Meisner, 273 
hamiltonii Kostermans, 271 
heterophylla Meisner, 255,269 
?hooken Meisner, 273 
latifolia Hook. f., 271 
m e h e n  Hook. f., 271 
melastomacea (Nees) Villar, 270 
nacusua (D. Don) Merrill, 271 
neesiana (Nees) Kwz, 269 
obtusiloba Blume, 269 
pulchemma (Nees) Hook. f., 270 

subsp. pulchenima, 270 
subsp, thomsonii (Allen) Long. 270 

reticulato (Nees) Hook. f., 271 
?sikkimensis Meisner, 274 
thomsonii M e n ,  270 
wnosa (Meisner) Hook. f.. 270 

Litsea Lamarck, 271 
albescens (Hook. f.) Long, 277 
chartacca (Nees) Hook. f., 275 
citmta Blumc 274 
confer7flom (Meisner) Kosterrnan~ 281 
consimili~ (Nees) Nee, 279 
cubeba (bureiro) R m o n ,  274 
cuipla (D. Don) Nees, 278 
doshia (D. Don) Kostermans, 277 
elongata OJm) Hook. f., 275 

var. elongata, 276 
var. lati folia Cowan & Cowan, 276 

loliam Nus,  279 
glurinosa (Loureiro) Robinson, 277 
hookeri (Meisncr) Long, 276 
k h ~ ~ o  (Meisncrl Hook. f.. 276 

LARDIWUCEAE,  329 
kin& ~ & k ,  f., 274 

LWRKEhE, 250 laaa (Nees) Hook. f., 275 

-Urn L ,  421 bnci/olia (Nees) Hook. f., 277 

capituum Hook f ,  & -. 413,421 
var. alrerni/olro Hook. f., 278 

* k  L.., 422 kanuginosa N e e ,  278 
~ i c u m  L., 422 monopetala (Roxb.) Rrsoon, 276 

f (I TI-, 437 nerWSa (Mcisner) G r i e ~ n  & 276 

m-Hfmk f.4-(3, nitida (Nm) Hook. f.. 278 
~mrodirlir mrr, (~dsnnorth g, ~blonga ( N m )  ~ o o k .  f.. 

H d .  1.) Ohbq 212 w. ulkscens Hook. f.. 277 
m u l o r 0  (6.  on) @&,& z12 ~@ophiIa Hook. f., 273 

454 Pulamanja ( N m )  Hook. f.. 277 
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po/yantho Jussieu, 276 
dcifoIia  (Nees) Hook. f., 275 

var. attenuata (Nees) Hook. f., 275 
var. ellipsoidea (Meisner) Hook. f., 275 
var. polyneura Hook. f., 275 
W. salicifolia, 275 

sebi/em (Willdenow) Persoon, 277 
sericea (Nees) Hook. f., 273 
sikkimensis (Meisner) Long, 274 
striolata Blume, 279 
umbmsa (Nees) Nee,  279 

var. comimilis (Nees) Hook. f., 279 
wallichii Hook. f., 276 
zeylanica Nees, 279 

Lophophyllum bicristatum Gri f fith, 338 
Loxostemon Hook. f. & Thomson, 432 

pulchellus Hook. f. & Thomson, 432 
Lychnis apetala sensu F.B.I. non L., 203 

bmchypetala sensu F.EI.1. p.p. non 
Hornemann, 202 

himalayemis (Rohrbach) Edgeworth, 203 
indica (Otth) Bentham, 202 
macmrhiix Bentham, 203 
multicaulis Roylq 202 
nigrescem Edgeworth, 203 
nutam Bentham, 202 

Machilus bombycina Hook. f., 267 
bootanica Meisner, 265 
clarkeana Hook. f., 265 
duthiei Hook. f., 266 
edulis Hook. f., 266 
gamble; Hook. f., 267 
gammieana Hook. f., 265 
glaucescem (Nees) Wight, 267 
kurzii Hook. f., 267 
odomtissima Nees, 266 
parvflom Meisner, 266 
robusto W. Smith, 265 
sericea Blume, 267 
villoso (Roxb.) Hook. f., 267 

Magnolia L., 234 
campbellii Hook. f. & Thomson, 233,234 
globosa Hook. f. & Thomson, 234 
Pterocarpa Roxb.. 234 
s~henocarpa Hook. f & Thomson. 234 

MAGNOLIACEAE, 232 
Mahonia Nuttall, 327 

oc~nthifolia G. Don, 327 
borealis Takeda, 328 
griffithii Takeda, 327 
hicksii Ahrendt, 327 
napaulensis DC., 325,327 
s1kki)nensis Takeda, 327 

Meconopsis Viguier, 404 
bella h a i n ,  408 
concinna h a i n ,  408 
discigerit h a i n ,  403,409 
grandis h a i n ,  407 
horridula Hook. f. & Thomson, 405 
lancrfolia (Franchet) Prain, 

var. concinna (Prain) Taylor, 408 
lyrata (Cumrnins & h a i n )  ha in ,  409 
napaulensis DC., 406 
napaulensis sensu FBI.  non DC., 406 
paniculata Prain, 403,406 
polygonoides (Prain) h a i n ,  409 
primulina Prain, 408 
mcemosa Maximowicz, 405 
sherriffii Taylor, 407 
simplicifolia (D. Don) Walpen., 407 
sinuata Prain, 406 
superba h a i n ,  407 
villosa (Hooker) Taylor, 409 
wallichii Hooker, 406 

Melodomm bicolor (Roxb.) Hook. f. 
& Thornson, 242 

polyanthum Hook. f. & Thomson, 242 
MENISPERMACEAE, 331 
Mesua L., 371 

ferrea L., 371 
var. ferrea auct. non L., 371 
var. salicina (Planchon & Triana) 

Vesque, 371 
floribunda (Wall.) Kostermans, 371 

Michelia L., 235 
cathcartii Hook. f. & Thomson, 237 
champaca L., 236 
doltsopa DC., 233,235 
exeka (Wall.) Wall., 235 
kingii Dandy, 236 
kisopa DC., 235 
lanuginosa Wall., 235 
montana auct. non Blurne, 236 
punduana Hook. f. & Thomson, 236 
velutina DC., 235 

Microgynoecium Hook. f., 219 
tibeticurn Hook. f., 219 

Microsisymbrium Schulz, 441 
axillare (Hook. f. & Thomson) Schulz, 441 

var. axillare, 441 
var. dasycarpum Schulz, 441 

Miliusa A.DC., 240 
longiflora Hook. f. & Thomson, 240 
macmarpa  Hook. f. & Thomson, 240 
roxburghiana (Wall.) Hook. f. & 

Thornson, 240 



w p  L, 195 
hirlonlhuaba& 195 
n d u l i s  Lam&, 195PI 
pmtapbylla L., 1% 
pcnrapkyib auct. p.p. non L., 1% 
strida L, 1% 

Moringa Adanson, 445 
oieifera Larnarck, 413,445 
prerygospwma Gaertner, 445 

MORINGACEAE, 445 
Myristica ermtica Hook. f. & Thomson, 246 

kingii Hook. f., 245 
long$iiio sensu FBI. p.p. non Blume, 246 

var. emlica (Hook. f. & Thomson) 
Hook. f., 246 

MYRISTICACEAE, 245 

hmelia DC., 291 
teylanica 6.1 Dc, 291 

Nasturtium Brown, 436 
rndicum sensu P.M. p.p. 

noo &.) DC., 436 
indiclrm (L.) DC. 
var. bmghalenw (DC.) Hook. f. & 

Anderson, 437 
montmutn Hook. f.  & Anderson, 437 
oftichie Brown, 436 
palustre (L.) DC., 436 

Nelumbhm spedosum Willdenow, 340 
Ndumbo Adanson, 340 

nucifem Gaenner. 340,381 
Ncoclnnamomum Liou, 259 

caudatum (Neu) Memill, 260,263 
conferflorum (Meisner) Kosterrnans, 281 

Neditsea (Bentham) Merill, 278 
cuipala (D. Don) KO-, 255278 
f o h  (Nee) Gambk. 279 
lanuginma (Nees) Gamble, 278 
pollefu (D. Don) Morniyvna & Hara, 279 
umbrrwo (Nets) Gamble, 279 
rqvlanica (Nets) Merrill, 279 

M m k w t a  nudicwlis (L.) DC., 438 
Noplka Urn-Dyck, 231 

cock'dlifaa (L.) %Am-Dyck, 231 
N W Y ~  bokeriona (Wight & h o t [ )  

Wight, 375 
M.'. k k ~ ~ ~ b l 1  Yimun, 374 

umla (D. Don) K .  Koch, 375 
var. angustifolia Kimura, 376 

NYCMGINACEAE, 191 
Nymphaea L., 341 

lotus (L.) Willdenow, 341 
NYMPHAEACEAE, 340 

Opuntia Miller, 230 
cocheni//ifem (L .) Miller, 23 1 
elatior Miller, 231 
monacantha (Willdenow) Hawonh, 231 
vulgaris Miller, 223,231 

0wbaphu.s himalaims Edgeworth, 192 
Oxygraphis Bunge, 304 

endlicheri (Walpen) Bennet & Chandra, 304 
glacialis sensu F.B.I. non (Fischer) 

Bunge, 304 
po~petala (Royle) Hook. f. & 

Thomson, 304 

Paeonia L., 321 
mouran Andrews 

subsp, atava Bruehl, 321 
suffruticosa Andrews, 321 

Papaver L., 401 
nudicaule L., 402 

subsp. mbro-aurantiacum Feddo 402 
var. grandiflorum Prain, 402 

rhoeas L., 402 
somniferum L., 401,403 

PAPAVERACEAE, 400 
Parabaena Mien, 334 

sagittata Hook. f. & Thomson, 333,334 
Paraquilegia Drummond & Hutchinson, 307 

anemonoides (Willdenow) Ulbrich, 287, 307 
microphylla (Royle) Drurnmond & 

Hutchinson, 307 
Pamsassafras Long, 281 

confertiflora (Meisner) Long, 255,281 
Parowgraphis W. Smith, 305 

sikkimensis W. Smith, 305 
Panya Brown, 438 

macmarpa sensu F. RI. non Brown, 438 
nudicauljs (L.) Boissier, 413,438 
platycarpa Hook. f. & Thomson, 438 
scopigem Warns) G. Don, 438 

f i r r ~ o d a  arillflom Jafri, 435 
Pegaeophyton Hayek & Handel-Mauati, 433 

bhutanicum Hara, 440 
minutum Hara, 433 
 capi if lo rum (Hook. f. & Thomson) 

Mawand  & Shaw. 433 
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(Hemsky) Hayek & Handel- 
Matzetti, 433 

peperomia ~ u i z  & Pavon, 344 
&guo (Blume) Miquel. 345 
heyneana Miquel, 344 
kunii C. DC., 3-44 
rej7em (L.f.) Dietrich non Kunth, 3-44 
pelluci& (L.) Kunth, 345 
teuaphylla (Fonter) Hooker & 

Arnott, 343,344 
pericampylu~ Miers, 335 

adunm Miers, 336 
daucus (Lamarck) Menill, 336 
incanus (Colebrooke) Hook. f. & 

Thornson, 336 
persea Miller, 264 

americana Miller, 268 
bombycina (Hook. f.) K o s t e ~ ,  267 
bootanica (Meisner) Kostermans, 265 
clarkeana (Hook. f.) Kostermans, 263,265 
duthiei (Hook. f.) Kostemans, 263,266 
fructifera Kostennans, 266 
gamble1 (Hook. f.) Kostermans, 267 
gammieona (Hook. f.) Kostermans, 265 
glaucescens (Nees) h n g ,  267 
gmtissima Gaertner, 268 
kurdi (Hook. f.) Kostermans, 267 
minutiflora Kostermans. 266 
odoratissima (Nees) Kostermans, 266 
robusta W. Smith) Kostermans, 265 
villosa (Roxb.) Kostermans. 267 
wallichii Long, 267 

Phaeonychium Schulz, 433 
parryoides (Kurz) Schulz, 433 

Phoebe Nees, 261 
attenuata (Nees) Nees, 262 
cathia (D. Don) Kostermans, 262 
?gwlparensis Hutchinson, 262 
hainesiana Brandis, 262,263 
lanceolata (Nees) Nees, 261 
pallida Wees) Nees, 261 
paniculata (Nees) Nees, 262 

Phytolacca L.,191 
acinosa Roxb., 191,193 

PHYTOLACCACEAE, 191 
Piper L., 345 

attenuaturn Miquel, 343,347 
oumntiacum C. DC., 348 
belle L., 350 

sensu F.M. p.p non L., 349,350 
betleoides C. DC., 349 

Var. glabrifolium C. DC., 349 
boehmeriifolium (Miquel) C. DC., 349 

boehmeriUdium sensu F.EI. p p  non 
(Mquel) C. DC, 349 

bmchystochyvrn Hook. f., 347 
colvilrmbum C. DC, 345 
chuvya (Miquel) C. DC, 350 
clorkei C. DC, 349 
currisripes C. DC.. 350 
dekkwnum C. DC., 348 
drffmm Vahl, 348 
fil~pedunculum C. DC.. 345 
gamble; C. DC., 350 
glabmmentum C. DC., 350 
guigual D. Don, 347 
hamiltonii C. DC., 351 
hymenophyllum Miquel, 345 
isopleurum C. DC, 345 
japvonum C. DC., 350 
khasianum C. DC., 350 
lan'venum C. DC., 345 
longum L., 343,348 
mannii C. DC., 350 
mullesua D. Don, 347 
mungpoounum C. DC., 345 
neplense Miquel, 350 
nigrum L., 349 
nigmmenrum C. DC., 349 
ovorisfigmum C. DC., 345 
mcel la tum C. DC., 349 
pedicellosum C. DC., 345 
peepuloides Roxb., 348 
rhytidocarpum Hook. f., 347 
sikkimenw C. DC., 345 
sonadenw C. DC., 345 
subrigidilimbum C. DC., 350 
suipigua D. Don, 350 
sylvaticum Roxb., 348 
tenuibmcteatum C. DC., 345 
thomsonii (C. DC.) Hwk.  f., 348 
wallichii (Miquel) Handel-Mazzetti, 348 

PIPERACEAE, 342 
PODOPHYLLACEAE, 328 
Podophyllum L., 328 

emodi Honigberger, 328 
var. ananIIare Chatterjee & Mukerjee, 328 
var. bhootonenw Chatterjee & 

Mukerjee, 328 
hexandrum Roylo 325,328 
sikkimense Chatterjeek Mukerjee, 329 

var. mtijor Chatterjee & Mukerjec 329 
Polyalthia Blurno 243 

longifolia (Sonnerat) Thwaites 244 
s imimm (Hook. f. & Thomson) 

Hook. f. & Thomson, 239,243 
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PolycPrpon L 216 
wngh E . r t h  & Hook. f., 216 
mxtmum (Nmkal) Asherson, 216 

FGcuka L, 1% 
okracas L, 1%*1 

subsp. granulatl~stelldata (Pwllnitz) 
h n i ~ ~  & H.G. Baker, 1% 

subm okracea. 1% 
pilosa i, 1% 

subsn endiflore (Hooker) Gtesink, 197 

E?sdadmPax,m 
haaantha (Maximawia) Pax, 209 

w. himalaics Ohwi, U)9 
w. nepaknsis (Majumdar) Hara, 2fM 

sylvatica (Maxlmowicz) m 209 
Ppmhcna Mierg 339 

pkniflora Hook. f. & Thornson, 339 ~~ Jafri, 440 
bhutarrico. Jafii. 440 
minos Jafri 440 

RANUNCUWCEAE, 283 
munculus L, 300 

adaifolius H d - M a z z c t t i ,  302 
4 f / i  m u  EB1. pp non Brown, 302 
q w t i l i r  L., 301 

MU. tmbphyuus (cilaix) Hook. f. 
Br-m 

brothcrusiiFry~302 
cPntonirmisDC,30) 
chinensis&mgg30) 
~ P u r s h , 3 0 1  
dimLNs DC, 303 
f&fotius I k i M  & w. 301 
~ H o d r . f . & ~ m  

Rrsoon.301 
(Had-Mazzati) Cook, 301 

hindhgD.Dw.302 
bw 'boms  pawr F.BI. non Rottbodl, m 
b u s  Roylz 303 

Jocqrsnolu, 302 
=** HPodd-MuLati. 301 - DC., 3CM * scusu F.Rl. non L., 3(12 
pcpars Hmdd-- 301 
PavghPnnrs - F.B.1. pp m L.f, 30) 

Myer, 302 
-. purctwlhr 302 
vor.rrocurHoot.f.&~)rolwoa,~ 
-ccnob3plrwOUurimrwia) 

-Mu=43a2 
~ W W S W  a ~ .  rma GSO~L~. 

458 

sarmentosus Adams, 301 
sceleratus L., 303 
sikkimensis Handel-Mazzetti, 302 
silerifolius k i l l 4  303 
trichophyllus Chai.;, 287,300 
tricuspis Maximowicl 301 

Raphanus L., 421 
raphanistrum L., 421 
sativus L., 421 

var. rotundus (Miller) DC., 421 
Rorippa Scopoli, 436 

benghalensis (DC.) Hara, 437 
dubia (Fkrsoon) Hara, 437 

MI. benghalensis (DC.) Mukerje. 437 
indica (L.) H i m ,  437 
klundico auct. non Borbas, 436 
madagascariensis (DC.) Hara, 436 
nasturtiumquaticum (L.) Hayek, 436 
palustris 6.) Besxr, 436 

Roydsia suayeolem Raxb., 41 1 

Sacmpcralum long~florum Hook. f. & 
Thomson, 240 

Sagma L., 214 
japonica (Swartz) Ohwi, 214 
p r o c u m h  L., 214 
procumbens m u  ER1. non L., 214 
Saginoides 6.) Karsten, 214 

Smolhm lorn (Blurne) Kirnura, 376 
Saurauja W i o w ,  359 

arrnara Kun,  357,359 
cejw Dyer, 359 
fadculata w., 360 
g l i f f l l  Dyr,  360 
napadensis DC., 357,359 
punduana Wl . .  360 
l.axh@w w., 360 

SAURURACEAE. 341 
schuna Blume 365 

khadans Dyer, 365 
wallichii @C.) Korth& 357,365 

SchisPndn Michaw 248 
dongata Hook. f. & Thomson non 

FkiUon, 249 
gPadiflm Okfill) Hook. I. & 

Thomson, 247,248 
nqkcta .kc. Smith, 249 
propinqua (Wall.) Baillon, 249 

SCHISANDWEAE, 2 4  
Shora Ibab, 361 

fobwta Gogura f., 357,361 
Siltne L., m 

prmai. L.. #W 
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bhutanica (W.W. Smith) Majurndar. 202 
birgittae BocqUet, 202 
caespitella WiUiams, 204 
gonosperma (Ruprecht) Bocquet3 203 

subsp. himalayensis (Rohrbach) 
Bocquet, 204 

h,malayemk (Rohrbach) Majumdar, 203 
indica Otth, 202 

var. bhulanica (W.W. smith) 
Bocquet, 202 

julaensis Grierson, 203 
linae Boc~UC 203 
moheshwari Bocquet, 204 
multicu~lk Gussone, 202 
nepalensis Majumdar, 202 
nigrescens (Edgeworth) Majumdar, 201,203 
purii Bocquet & SZena, 203 
stracheyi Edgeworth, 204 
thomsonii Majumdar, 202 
wahlbergel/a sensu Majurndar 

non Chowdhuri, 203 
Sinopodophyllum Ying, 329 

emodi (Honigberger) Ying, 328 
Skymbrium ariIIore Hook. f. & Thornson, 441 

bhutonicum Balakrishnan, 444 
deltoideum Hook. f. & Thomson, 440 
himalaicum (Edgeworth) Hook. f. 

& Thornson, 444 
humile Meyer, 442 
lesiocarpum Hook. f. & Thomson non 

F. Mueller, 444 
mollissimum Meyer, 444 
sophio L., 445 

Souliea Franchet, 308 
vaginata Franchet, 308 

Spergula L., 215 
amensis L., 215 

Stellaria L., 205 
alsine Grirnrn, 208 
bulbosa sensu F.B.I. non Wulfen, 209 
cherleriae Williams p.p., 208 
congestifloi-a Hara, 208 
crispofo Edgeworth & Hook. f., 206 
dmmbens Edgeworth, 208 

var. acicularis Edgeworth & Hook. f., 208 
var. d ~ u m b e n s ,  208 
var. 'ninor Edgeworth & Hook. f., 208 
Mr. POlyantha Edgeworth & Hook. f., 208 
var. pulvinata Edgeworth & Hook. f., 208 

d e m u ~ e m t ~  Edgeworth & Hook. f.. 213 
BYangtsensis Williams, 208 
"ami/foniana Majumdar, 206 

Var. sikkimensis (Edgewonh & ~ ~ k .  f . )  

Majumdar, 207 

lanata Edgeworth & Hook. f., 206 
longisimo Edgeworth & Hook. f., 207 
media (L.) Villars. 207 
monosperma D. Don, 206 

var. monosperma, 206 
var. paniculata (Edgewonh) 

Majumdar, 206 
paniculato Edgeworth, 206 
patens D. Don. 207 
reticulivena Hayata, 207 
saxatilk D. Don non Scopoli, 206 
sikkimensis Edgeworth & Hook. f., 207 
suburnbellata Edgeworth & Hook. f., 208 
uliginosa L., 208 
vestita Kurz, 201,206 

Stephania Loureim, 336 
elegans Hook. f. & Thomson, 337 
glabra (Roxb.) Miers, 333,336 
glandulifera Miers, 337 
hernandiifolia (Willdenow) Walpers, 337 
japonica (Thunberg) Miers, 337 

var. discolor (Miquel) Forman, 337 
rotunda sensu F.B.I. non Loureim, 336,337 

Stilbanthus Hook. f., 226 
scandens Hook. f., 223,227 

Stixis Loureirq 411 
suaveolens (Roxb.) P i e r 3  411 

Stylophomm lactucoides (Hook. f. & 
Thornson) Baillon, 410 

Talauma Jussieu, 236 
hodgsonii Hook. f. & Thomson, 233,236 
mbaniona Hook. f. & Thomson, 236 

Ternstroemia L.f., 364 
gymnanthera (Wight & Arnott) 

Sprague, 364 
TETRACENTRACEAE, 282 
Tetracentron Oliver, 282 

sinense Oliver, 233,282 
var. himalense Hara & Kanai, 282 

Tetracera L., 356 
sarmentosa (L.) Vahl, 356 

subsp. andamanica (Hoogland) 
Hoogland, 356 

Thalictrurn L., 294 
alpinurn L., 295 

var. acutilobum Ham, 295 
chelidonii DC., 297 
cultraturn Wall., 297 
elegans Royle, 287,2% 
foetidurn L., 297 
foliolosum DC., 298 
glamsum Handel-Mauetti. 297 
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ir-Bhrm+mm 
-mncha,t98 
minvs L. 

w. lbl?fiduR (L.) H d .  f. B 
Thomron,m 

pruyarpumHodr.f.btThomson,296 
punduurum W, 296 
rrnifaarUhll,ZQI 
twrdluum Hook. f. & 'nolnson, 29% 
rutiFolium Hook. f. 4k 'Ihomson. 296 
srr6culiformt DC, 297 
s a u h b m e H . n , 2 9 5  
squrmifaum -* 297 

Hook. f. & Thornson, 296 
362 

Thhrpi L" 422 
-La 
.nQlonii (Hook. f. % Thornson) 

Sdr* 423 
m L, 422 

DC.. 423 . . oocblaroda Hodr. f. & TMmson, 422 
-mf;cnd,a4 

aQpaoarm(CunkoredcP) 
sdua%iQ 21s 

nr#fm(Kurlia&Kirilow) 
Schrmk, 21s 

T i M 3 3 4  
M f d k  Willdenow) Hook. f. & 

'Ihoaton, 335 - (lmlmck) Hook. f. & 
TbomKm, 335 

ShMk (lamiro) MsriU, 33s 
lbmkh (Gorcar) Schl4 442 

huailia 0 S h k  413,442 
TMiusL3(16 

WocuriEur (13nwhl) Mulraia. 3u7 
oPnsmiaPnvrSPpl.~ 
prmihrrRDw2mrn 
ailkrrrreacir(Bnwhl)Dor#llrrmh,U# 
vumms Hudcl-hhzmi ;366 

UnnrdirpbrHbi,UI 
dwn#rrp Barb, 241 
p ~ a c u H o o k .  I. I'Ihanooa.241 

U& L, 2-38 
~ H 0 d r . f . P ~ ~  
t u i d . l k 3 k . f  Ir-m 
~ H o o k . f . & ~ ~  
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Ajak, 404 
Akaru Sham, 278 
Angare, 262 

.shi, 270 
Asok, 244 
Aule Chanp, 236 
AuIe Chilauno 365 
Aule Gogun, 360 
M e  Lapche Kawla, 262 
Avocado Pear, 268 

Bakri Sag, 221 
Balaio, 246 
Bale Chabo, 349 
~ a l u  Kat(Kath), 236 
Bangi Lahara, 221 
Bara Jhingni, 364 
Barberry, 322 
Barkuli Lahara, 336 
Batulpati, 338 
Benthuya, 221 
Bethu, 218 
Bhale Kaulo, 267 
Bhale Sinkoli, 258 
Bhale Sissi, 279 
Bidaring Shing, 260 
Black Pepper, 349 
Bonga Nakpo, 314 
Bongkar, 318 
Bonsum, 276 
Bullock's Heart. 244 

Cabbago 420 
Cauliflower, 420 
Chaba, 350 
Chabo, 347,350 
Chanp, 234,236 
Charcharey Lahara, 337 
Chechu Robji, 337 
Chetsha, 302 
Cheytsha, 302 
Chha, 366 
Chharnpe Shing, 236 
Chickweed, 207 
Chila h t i ,  414 
Chilauno 365 
Chinese Pink, 199 
Chiple, 412 
Chiple Kath, 412 
Chipli Kawla, 265 
Chiuri, 236 
Chunyel, 370 
Chur Tegq 269 

Chutro, 323,324,326,327 
Cochineal Cactus, 231 
Custard Apple, 244 

Dakley Chabo, 350 
Dala Charbo, 347 
Damgi Metog, 303 
De Pani, 350 
Deyga, 422 
Drew, 422 
Drongdo, 258 
Dude Lampato 276 
Dudhi Lampati, 277 
Dur Lampato 368 

Egyptian Lotus, 340 
Ernong, 288 
Enterobjay, 330 

Field Poppy, 402 
Four o'clock, 192 

Gamda Tarsing, 253 
Geywe 273 
Ghansaray, 259 
Ghoge Chanp, 234 
Gogey Champ, 235 
Gogra, 365 
Gogun, 359,360 
Golo Shing. 254 
Gongthokpa, 439 
Gonserai, 259 
Guay Chanp, 235 
Gufla, 330 
Gurjq 335 

Hais, 414 
Halure Lahara, 288 
Hare. 236 
Hedge Cactus, 232 
Hethu, 218 
Hinguwa, 365.366 
Horse-radish Tree, 445 

Indian Pink, 199 
Indrakamal, 286 
Iron Wood, 371 

Jagoe Poi, 310 
Jagoid Poy, 310 
Jakang, 311,312,314 
Jakrikat, 261 
Jangli Pan, 351 

Jashing, 344 
Jawairinga Tsang, 231 
Jhankri Kath, 261 
Jhingni 363 
Jingane 363 
J i n p ,  338 

Kadering Shin& 236 
Kalikat, 240,242 
Kali Lahara, 243 
Kalipahenle 277 
Kalo Bori, 281 
Kanari Lahara, 285 
Kaphal, 370 
Karpati Laham, 334 
Kashakani, 191 
Kasouli Lahara, 41 1 
Katar Champa, 243 
Kawala, 253 
Kawla, 253,259,267 
Kepai Tsang, 326 
Kepe Tsang, 326 
Ker Shun, 322 
Kertsa, 322 
Kesari, 327 
Ketsa, 322 
Khamlug Bashaka. 395 
Khashi, 237 
Khem, 236 
Khorsane, 260 
Khrogchang Sey, 330 
Khuberbu Shing, 364 
Khutti, 243 
Kipchu Shing, 259 
Kokre Chanp, 234 
Korsano 258 
Koruke, 254 
Kusum, 368 
Kut Mero. 276 

Labshi, 243 
Lado Shing. 412 
Lal Chanp, 234 
Lali Kawla, 266 
Lapche Kat, 243 
Lapche Kawla, 266 
Lapche Phal, 266 
Lapchey, 243 
Lapchi, 266 
Larkspur, 314 
Lasey Sham, 330 
Lasoma, 224 
Lekh Pipli, 269 
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IAch Siltimur, 273 
Long Pipla, 349 

Makai ffith, 277 
Malagiri, 259 
Male Laham 241 
Man& 360 
Mang-Ma 360 
Marsh Marigold, 305 
Marvel of Peru, 192 
Matchu Shmg, 2fj6 
Mchandiphul, 375 
Metsu Shing, 279 
Mexican Poppy, 402 
Mingdormu Shin& 359 
Mitsu Shing, 266 
Mombenng, 341 

Nagesuri, 371 
Nageswar, 371 
Nangtsee Trey, 3389 
Naski, 414 
Ne@u3,269 
Nenshing, 269,274 
Nimi Lahara, 336 
Nombaring 341 

Painle Champ, 277 
Pan, 349 
Panchkd, 355 
Panctrphal 355 
Panchphak 355 

253316 
mpats 234 
Patrangc 258 
httiaml4 248 
Pecpk 347 
Pham Jakw 1% 
P h p h a L  275 
Phramdil, 258 
murk SLSsi, 231 
husrc  235315 
PinwLahup,mJE9 
f'ipal-pati Imhuz, 336 
Pipluy, 347 
Rp14 348 
-skt&Zf9 

Fbr, 231 
P ~ Y  RrpW, 40T 
mny chamb 23s 

Purslane 1% 
Puyarn, 365 

Rabu Lahara, 240 
Radish, 421 
~amguwa. 245246 
Rani Champ, 235 
Rashgagri, 291 
Rate, 370 
Rate Balayo, 246 
Rate Gogun, 360 
Rudilq 281 
Ruk Peepla, 348 
Runche, 280 
Runchepat, 245280 
Runchey, 280 
Runchey Kath, 280 
Ru Neng, 269 

Sacred Bean, 340 
Sag, 4 m  
Sakhua, 361 
Sal, 361 
Sane, 243 
Sanu Jhingni. 363 
Sanu Pahenlo 270,275 
Sanu %sing, 256 
Sarson. 420 
Selung Shing. 281 
hgkyerrnay Shing, 270 
Set0 Chanp, 235 
set0 Kawla, 265267 
Seychhanglu Shing, 276 
Sy Shmg, 281 
Shariphal. 244 
Shepherd's Purse, 423 
Shingtsha, 258 
Shipley Kane, 412 
Sik Siki, 281 
Siltimur, W 2 7 4  
Singham Lahara, 248,249 
Sin Kaule, 258 
Sinkoli. 258 
Sisi Phul, 279 
Sissi, 258,270 
Sugar Apple, 244 
S u m  202 
Sukpa, 202 
Suph, 292 
Swettsop, 244 
SW William, 199 

Tamarke Lahara, 336 
Tarnarke Pailo, 336 
Tambarki, 336,337 
Tantare, 355 
Tantri, 355 
Tarsing, 253,254,256 
Tartarey, 355 
Tea Plant, 366 
Tekiphal, 358,359 
Tespar, 258 
Tespata, 258 
Tesparshing Chhilu, 258 
Tezpat, 258 
Thamarke, 338 
Thekra, 370 
Thulo Pahenle, 275 
Thulo Tarsing, 256 
Throckchangru, 330 
Tibsi, 322 
Tirnur, 274 
Tirharn, 205 
Tite Champ, 237 
Tongri Zilpa, 390,399 
Toria, 420 
Tsabo, 347 
Tsabo Lahara, 350 
Tschethangru, 336 
Tsendug, 319 
Tsher Gnoin, 405 
Turnip, 420 

Ugala, 293 
Upal, 406 
Upel Gnoinpo, 407 
Upel serpq 406 
urilo, 375 
UtpaJ, 406 

Water-cress, 436 
Wild Radish, 421 

Yelrnose, 328 
Yelmosey, 328 

Zala Mathang Ru, 337 
Zala Shing, 365 


