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INTRODUCTION

We gratefully acknowledge encouragement from the Royal Family of Bhutan,
in particular from Her Royal Highness, Queen Ashi Kesang. The spectacular new
rhododendron, R. kesangiae, one of the most conspicuous and attractive species
inthe temperate forests of Bhutan, has been named in her honour (see Frontispiece).
The efforts of the Royal Family of Bhutan and the Royal Society for the Protection
of Nature in preserving the magnificent natural resources of the country cannot be
over-estimated and are strongly supported. It is our belief that this Flora provides
an essential tool in such conservation work, providing, as it does, a basic account
of the the plant species occurring in Bhutan and a means of their accurate
identification.

We are very sad to have to report the death of our senior author. Andrew
Grierson in September, 1990. In spite of recurrent illness over the last two years
of his life, his input into the Flora remained high, the present part containing much
of his work. He also left several important completed manuscripts, including
taxonomic papers and the account of the family which was his special interest —
Compositae, which will be published in a future part. The continued production
of this Flora serves as a tribute to his contributions to Himalayan botany, and his
determination and hard work in the initiation of this project, and during several,
subsequent, difficult periods.

Financial support for this part of the Flora of Bhutan from the Overseas
Development Administration, London, is gratefully acknowledged, as is the
continued co-operation of the Directors, Curators and staff of the Royal Botanic
Gardens, Kew, and Natural History Museum, London, for providing facilities for
study, assistance with many taxonomic problems, and loans of Himalayan
specimens.

During the period of writing of this part, the research team on the Flora has been
expanded to include Henry Noltie on Monocotyledons and Rosemary Clement
(née King) on Dicotyledons. Sally Rae has continued both to contribute taxonomic
accounts and to provide invaluable technical and editorial support for the project.

It is a pleasure to acknowledge the work of the following contributors for
providing accounts of families in which they have particular expertise: Susyn
Andrews (Kew), Christopher Grey-Wilson (formerly Kew), David Boufford and
Peter Hoch (both of Missouri Botanical Garden), Anthony Miller (Edinburgh) and
Kit Tan (Copenhagen and Edinburgh). Tony Schilling, Wakehurst Place, kindly
provided the photograph for the frontispiece.

Changes in style from Volume 1 have been kept to a minimum. The most
important change has been a more detailed treatment of species from adjacent
countries in the belief that many of these will eventually be discovered in Bhutan.
Records from the broad area known as ‘Sikkim’ since the time of the Flora of
British India, and treated as such in earlier parts of this Flora, are now more
accurately assigned to Darjeeling District (West Bengal) or to the state of Sikkim.

1



BIBLIOGRAPHY

BIBLIOGRAPHY

The bibliography continues those provided in Volume 1 Parts 1, 2 and 3. Itis
divided into two sections, firstly works referred to in this part of the Flora, and
secondly additional useful references on plants of the East Himalaya, which are
not directly referred to in the text.
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ABBREVIATIONS

Abbreviations for languages and dialects of common names of plants used in
this volume are:

Dz: Dzongkha language (W Bhutan and official language)
Eng: English

Med: Bhutanese medicinal name

Nep: Nepali

Sha: Shachop dialect (E Bhutan).

For other abbreviations, e.g. botanical authorities, users are referred to Volume
1 Part 1, p.34.



86. RUTACEAE

Family 86. RUTACEAE
by A.J.C. Grierson

Trees or shrubs, rarely herbs: leaves, flowers and fruits usually bearing numerous
oil glands. Leaves opposite or alternate, simple or compound, exstipulate. Monoecious
or dioecious; flowers actinomorphic, unisexual or bisexual, in axillary or terminal
racemes, corymbs or panicles, sometimes solitary. Calyx 4 — 5-lobed. Petals 4 -5,
free, valvate or imbricate. Stamens 4 — 5 or 8 — 10 or more (Aegle and Citrus),
filaments free or connate; in female flowers stamens reduced to staminodes. Ovary
superior, of 4 — 5 or more free or connate carpels; in male flowers ovary reduced to
pistillode. Fruit a capsule, cluster of follicles, berry or drupe; seeds solitary or few

in each cell.

1. Leaves compound (rarely unifoliolate in GIYCOSMIS) ..........cccevverericnenennns 2
+  Leaves SIMPIE .......co.ooviriii s 12
2. Herbs with bi- or triternate leaves ...........ccccoeeeenunnenn. 1. Boenninghausenia
+ Shrubs or trees with trifoliolate or pinnate 1€aves ...........cocccvneiniiviiinninnnnn. 3
3. Leaves all trifoliOlate .......c...co.vevieeuieieiiienniiiiite et 4
+ Leaves pinnate (rarely some leaves trifoliolate in Zanthoxylum and some

unifoliolate in GIYCOSMUS) .......ccoveeiviniiiiiiinieer e 7
4. Leaves opposite; capsule 4-I0bed ..........oooomiiiiiiniiiininninnnnns 3. Melicope

+ Leaves alternate: capsule ellipsoid-globose or carpels united only at base . 5

5. Leaves pinnately trifoliolate (terminal petiolule longer than laterals); petals ¢

2cm; stamens numerous; fruit large, 3 — 5.5cm across ..................... 4. Aegle
+ Leaves palmately trifoliolate (petiolules equal): petals less than 5Smm; stamens
or staminodes 4 — 5: fruit 1cm Or [€SS ACTOSS ....c.ceevveeeritimriiniieiertiicne e 6

6. Stems usually bearing recurved spines; petals ¢ 3mm: fruit 3 — 6-grooved
5. Toddalia

+ Stems usually unarmed; petals ¢ 2mm; fruit a rounded 1-seeded carpel
6. Zanthoxylum (Z.ovalifolium)

7. Leaves opposite; fruit 4 — S-lobed .............cccevienieieriieeeenn 2. Tetradium
+ Leaves alternate; fruit ellipsoid or subglobose or carpels only united at base
8

8. Shoots and/or leaf rachises usually bearing spines; flowers sometimes without
petals; carpels united only at base ...............c..cocouvveennnn.... 6. Zanthoxylum




I. BOENNINGHAUSENIA

+ Unarmed; flowers always with petals; carpels united throughout their length

9
9. Petals less than Smm ..o 10
4 Petals 7 — ITMM it 11

10. Leaflets usually 5, + symmetrically cuneate at base; ovary not stipitate
7. Glycosmis
+ Leaflets usually 7 - 21. asymmetrically cuneate at base; ovary shortly stipitate
8. Clausena

11. Leaflets large, 6 — 15cm; petals thick, whitish puberulous; ovary shortly
SUPILALE ..ot 9. Micromelum

+ Leaflets smaller, 3.8cm; petals thin, + glabrous; ovary not stipitate
10. Murraya

12. Leaves opposite; flowers in broad corymbs ...............cccoeece. 11. Acronychia
+ Leaves alternate; flowers in racemes or panicles or sometimes solitary .... 13

13. Erect shrubs always unarmed; flowers in terminal panicles; petals 3 — Smm;
fruit 7 — TOMM .ot 12. Skimmia
+ Scrambling or erect shrubs or trees, usually spinous; flowers axillary, solitary
or in racemes; petals 10 — 20mm:; fruit more than 25mm across ............... 14

14. Scrambling shrubs usually with short recurved spines; petioles unwinged and
obscurely articulated with lamina; fruit 3 — S-celled............. 13. Paramignya
+ Erect shrubs or trees, usually with straight spines; petioles usually broadened

and winged and obviously articulated with lamina; fruit 8 — 15-celled
14. Citrus

1. BOENNINGHAUSENIA Reichenbach

Perennial herbs. Leaves alternate, bi- or triternate; leaflets entire. Flowers
bisexual, in terminal cymes. Calyx cup-shaped, 4 — 5-lobed. Petals 4 -5, oblanceolate.
Stamens 6 -8, inserted on ashort disc. Ovary 3 —S-lobed, lobes connate only at base.
borne on a slender gynophore, each lobe bearing a short ventral style. Fruita capsule
borne on elongated gynophore; seeds 6 — 8 in each cell.

1. B. albiflora (Hooker) Reichenbach. Med: Yerma Shing. Fig. 1 a—-d

Stems 45 - 60cm. Leaves 3 — 12cm; leaflets elliptic-obovate, 5 — 20 x 3 - 15mm,
pale green, glabrous. Calyx 1 — 1.5mm. Petals 5 — 8 x 3mm, white or pink striped.
Stamens slightly longer than petals. Gynophore lengthening in fruit to ¢ 7mm;
capsule c 4mm.




86. RUTACEAE

Bhutan: S - Gaylegphug district, C — Ha, Thimphu, Punakha, Tongsa and
Tashigang districts, N — Upper Mo Chu district; Sikkim; Darjeeling. Cliffs and dry
hill slopes, 1350 — 3050m. August — October.

2. TETRADIUM Loureiro

Evergreen trees. Leaves opposite, usually odd pinnate. Usually dioecious;
flowers unisexual, 4 — 5-merous, in terminal corymbs. Stamens the same number as
petals. Ovary of 4 - 5 carpels, each | — 2-ovulate. Fruit 4 — 5-lobed, lobes follicular,
+ connate at base: seeds glossy and smooth, tending to remain attached to follicle
after dehiscence.

1. Perianth. stamens and ovary mostly 4-partite; follicles 2-seeded
1. T. fraxinifolium

+ Penanth. stamens and ovary mostly S-partite; follicles 1-seeded ................ 2
2. Lower surface of leaflets white pubescent ..............cc....c... 2. T. ruticarpum
+ Lower surface of leaflets with pubescent midrib at first, later glabrous .

3. T. glabrifolium

1. T. fraxinifolium (Hook.) Hartley; Evodia fraxinifolia (Hook.) Bentham. Dz:
Khanak Pa (117). Khanakpa (34).

Tree to 12m. Leaves 25 — 60cm; leaflets 2 — 7 pairs, ovate-elliptic, 10—-25x 3.5
~8.5cm. acuminate, base + asymmetrically rounded, margin crenulate, glabrous or
sparsely pubescent on both surfaces, marginal oil glands larger than those scattered
about lamina. Inflorescence 10 — 25cm, branches pubescent. Flowers usually 4-
merous. Calyx 4-lobed. 0.5 — 1.Smm. Petals greenish, 3.5 — 6.Smm. Stamens
slightly longer than petals. Ovary glabrous or appressed pubescent; ovules 2 per
carpel. Fruits mostly 4-carpellate, connate at base forming a 4-lobed follicle ¢
10mm across: seeds 2 per cell. subtrigonous ¢ 4mm, black.

Bhutan: S - Gaylegphug district (Batasi and Sher Camp), C — Tongsa district
(Shamgong) and Tashigang district (Ningala and Shali); Sikkim; Darjeeling.
Subtropical forest slopes, 860 — 1900m. June.

Fruit used to make chutney and in treatment of dysentery (34).

2. T. ruticarpum (Jussieu) Hartley; Evodia ruticarpa (Jussieu) Bentham.
Shrub or small tree to 10m. Leaves 15 — 40cm:; leaflets 2 — 6 pairs, ovate-elliptic,

FIG. 1. Rutaceae. a - d. Boenminghausema ulbiflora - a, portion of flowering shoot; b, flower; c, capsule;
d. lobe of truit with persistent style. e ~ h, Toddalia asiatica e, portion of flowering shoot: f, female
inflorescence: g. male flower: h. frunt i - 1, Zanthoxylum acanthopodium: i, portion of flowering shoot;
J, male flower. k, female flower: 1. fruit. m — p. Citrus sinensis. m. portion on flowering shoot; n, flower
with two petals and pan of staminal tube removed. o, fruit: p. pan of Ls. of fruit. Scale: a, i x 'y e,m,
opxAfxl.nx2hix2Acx3:bx4.d g.jx6 kx& Drawn by M. Bates.
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86. RUTACEAE

4.5-17 x 2 — 8cm, acuminate, base rounded, margin entire, sparsely pubescent
above. white pubescent beneath. Flowers mostly 5-merous. Calyx pubescent, 0.5 -
Imm. Petals yellowish, ¢ 4mm. Stamens slightly longer than petals; filaments
pubescent. Fruit mostly 5-lobed. c 8mm diameter; seeds black, 1 per lobe.

Bhutan: C - Punakha district (Tam;ji) and Tongsa district (near Shamgong), N
- Upper Mo Chu district (Gasa Dzong); Sikkim. On open hillsides, 1950 — 2440m.
June.

3.T. glabrifolium (Bentham) Hartley: Evodia meliifolia (Walpers) Bentham; Nep:
Thulo Khanakpa (34).

Similar to T. ruticarpum but a larger tree up to 20m; leaves 15 — 40cm; leaflets
2 - 9 pairs, ovate-elliptic, 5 — 15 x 2 ~ 6cm, acuminate, base + asymmetrically
rounded. sparsely pubescent on midrib beneath, later glabrous.

Bhutan: S - Phuntsholing district (Kamji, 117); Darjeeling: Sivoke, Tista
valley. Subtropical and terai forests, 200m. July.

3. MELICOPE J. R. & G. Forster

Trees. Leaves opposite, trifoliolate. Inflorescence axillary, flowers bisexual, 4-
merous. Stamens the same number as petals. Carpels 2-ovulate, fruit capsular; seeds
glossy tending to remain attached to dehisced fruit.

1. M. lunu-ankenda (Gaertner) Hartley; Evodia lunu-ankenda (Gaertner) Merrill,
E. roxburghiana Bentham. Nep: Putle Kat.

Tree 3 - 10m. Leaflets ovate-elliptic, 18 - 25 x 10cm, acute or shortly acuminate,
base rounded or cuneate. margin entire, glabrous, pale green beneath, minutely
pellucid-glandular; petioles ¢ 10cm. Flowers in dense corymbs. Calyx ¢ 1.5mm.
Petals greenish-yellow, ovate 2.5 — 3mm. Stamens slightly longer than petals.
Ovary and style densely pubescent.

Bhutan: S - Gaylegphug district (Sher Camp); Darjeeling. Subtropical forest
slopes. 600 - 850m. May.

4. AEGLE Correa

Small spinous trees. Leaves alternate, pinnately trifoliolate. Flowers bisexual, in
axillary racemes or panicles. Calyx 4 - S-toothed. Petals 4 — 5, imbricate. Stamens
numerous: anthers elongated. Ovary oblong; style thick. Fruit ellipsoid or broadly
ovoid, seeds numerous in 9 — 12 rows surrounded by an amorphous creamy pulp;
rind woody. reddish.

1. A. marmelos (L.) Correa. Eng: Bael

Tree up to 10m; shoots dimorphic, some spineless others bearing straight spines
1.5 - 2.5cm. Leaves 7 - 18cm; leaflets ovate-elliptic, 5 - 12 x 2 — Scm, bluntly
acuminate. base cuneate. margins crenate, glabrous or sparsely pubescent; petiole
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4. AEGLE

3 —4cmunwinged. Calyx cup-shaped, 1 - 1.5mm. Petals elliptic-oblong, | — 1.3cm.
white. Ovary oblong, 3 — 4mm. Fruit ellipsoid or broadly ovoid. 5 x 3cm. or (when
cultivated) 15 x 10cm.

Darjeeling: Sivoke Terai. Cultivated. May - June.

Stem yields a useful gum (126); fruit is used medicinally in treatment of
diarrhoea and dysentery (48, 126).

5. TODDALIA Jussieu

Scrambling shrubs; stems often armed with curved spines. Leaves palmately
3-foliolate. Flowers unisexual, axillary; male flowers paniculate: female flowers
racemose, S-merous. Fruit broadly ovoid, 3 — 6-grooved, orange coloured.

1. T. asiatica (L.) Lamarck; T. aculeata Persoon; Sha: Kapore Ru. Khavtore Shing.
Nep: Shingane, Mein Khanra (34). Fig. 1 e -h

Shoots brownish puberulous; spines ¢ 2mm. Leaflets elliptic or oblanceolate. 3.5
— 10 x 2 — 3.5cm, acute or acuminate, base cuneate, + sessile, margin crenate or
serrulate, glabrous; petiole 2.5 — 4.5cm. Calyx ¢ Imm. Petals greenish. ¢ 3.5mm.
caducous in female flowers. Stamens slightly longer than petals. arranged around
shorter pistillode. Ovary ovoid, ¢ 3mm, surrounded by staminodes ¢ Imm. Fruit
broadly ovoid, 0.75 — lcm, + acute, orange coloured.

Bhutan: S - Phuntsholing, Chukka and Gaylegphug districts. C — Mongar
district, N — Upper Mo Chu district: Darjeeling. Scrambling on shrubs, 200 -
2060m. February.

Fruit edible (34).

6. ZANTHOXYLUM L.

Shrubs, often armed with stout spines. Leaves alternate. trifoliolate or odd-
pinnate; rachis often winged between leaflets and sometimes bearing a spine at their
points of insertion. Dioecious; flowers unisexual. in terminal or axillary panicles.
Perianth either uniseriate with 4 — 8 undifferentiated segments or biseriate with 4
— 5 sepals and 4 - 5 petals. Stamens 4-8, male flowers usually with | — 4 reduced
carpels. Female flowers with | —4 distinct carpels surrounded by minute staminodes.
Fruit of 1 — 5 globose, coriaceous or fleshy 1-seeded carpels.

1. Perianth uniseriate or + irregularly biseriate with 4 — 8 equal undifterentiated
segments; branches usually armed with pseudostipular. straight, + compressed
spines; petioles and leaf rachis usually winged (except Z. bungeanum) ...... 2

+ Perianth biseriate, clearly differentiated into 4 — S sepals and 4 - 5 petals:
branches armed with scattered, short, straight or hooked spines: petioles and
leaf rachises UNWINGEd ..........oociiiiiiiiiiiiiii s 4



86. RUTACEAE

o

Branches usually ferruginous pubescent or sometimes glabrous; lateral veing
up to 30 pairs; inflorescences axillary, 0.5 — 2cm; carpels 2 - 5

3. Z. acanthopodiupy
+  Branches mostly completely glabrous; lateral veins up to 15 pairs; inflorescenceg

terminal on short lateral branches 3 — 8cm; carpels 1 =3 ......ccoceevieen 3
3. Leaf rachis winged between leaflets ...........ccoceeveverrennenene 1. Z. armatum
+ Leaf rachis unwinged between leaflets ...............ccoeueenene. 2. Z. bungeanum
4. Leaves always palmately 3-foliolate; carpel solitary......... 4. Z. ovalifolium
+ Leaves pinnate, or if 3-foliolate then carpel more than one ......................... 5

5. Tall erect trees with septate pith; inflorescence terminal, corymbose; spines on

branches with broad stout conical bases ............coccccerurveriernrennneeeseneennn, 6
+ Scrambling shrubs with non-septate pith; inflorescence terminal or axillary;
spines Without conical bases ...........ccccceviirerinierenenceene e 7
6. Flowers 4-merous:; carpels solitary ...........cccceceerereereeneiinseennens 5. Z. rhetsa

+ Flowers 5-merous; carpels 4, abortive ones persisting at base of follicle
6. Z. myriacanthum

7. Leaflets 2 -3 pairs, S — 15X 2.5 -6Cm.....cocoviiiriciieciiecnene 7. Z. nitidum

+ Leaflets 6 — 10 pairs. 3.5 -6 X 1 —3CM ...cccceiiviiiiiieececeeeee e 8
8. Branchlets and inflorescence + glabrous; flowers to 0.7cm, subumbellate

8. Z. oxyphyllum

+ Branchlets and inflorescence brownish tomentose; flowers ¢ 0.5cm, in sparsely

branched panicles ..........ccocovciiiiiiiniincene e 9. Z. tomentellum

1. Z. armatum DC.: Z. alatum Roxb. Dz: Thingney. Sha: Gi; Nep: Bale Timur
(34). Timbur.

Shrub or tree to 7m: shoots glabrous, bearing stipular spines up to 0.5cm,
rarely unarmed. Leaves pinnate, 8 — 12cm: leaflets 3 - S pairs, elliptic-lanceolate.
(1.5 - )3 - 7.5 x (0.75 - )1 - 2.5cm. acuminate, base rounded or cuneate, +
sessile, margins usually entire, sometimes crenate-serrate with a large gland
associated with each tooth; petiole and rachis often winged between leaflets and
sometimes bearing a spine at the point of insertion. Flowers in terminal panicles on
short lateral shoots. Perianth segments 0.5 — Imm. Male flowers with 6 — 8 stamens;
filaments ¢ 2mm arranged around globose pistillode. Female flowers with 2( - 4)
ovoid carpels with a style + as long. Fruit reddish, ovoid, S — 6mm, glandular-
warted, each containing a single black seed 2 — 3mm.

Bhutan: S - Phuntsholing and Chukka districts, C - Thimphu, Punakha and
Tongsa distnicts, N — Upper Mo Chu district; Darjeeling; Chumbi. Broad leaved
forests, 250 — 3500m. Apnl — May.
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6. ZANTHOXYLUM

Wood used to make walking sticks; fruit used in treatment of toothache (48).

2. Z. bungeanum Maximowicz; ?Z. nepalense Babu. Dz: Thinge. Sha: Gee
Shing; Nep: Timbur.
Very similarto Z. armatum but spines usually larger and broader,upto 1.5 x Icm:
leaf rachis unwinged; leaflets 2 — 4.5 x 1 - 1.5cm, ovate, acute. margins crenate.
Bhutan: C — Ha, Thimphu and Tashigang districts. Dry hillsides, 2375 — 3000m.
April — May.

3. Z. acanthopodium DC. Nep: Boke Timur (34), Boke Timbur. Fig. 1 i -1

Similar to Z. armarum but branchlets densely brown tomentose, rarely glabrous;
leaves up to 30cm; leaflets ovate or lanceolate, up to 10 x 3cm, acuminate, base
rounded, margin serrate; wings up to lcm broad between leaflets; inflorescence
axillary, in short dense clusters ¢ 1 — 1.5cm.

Bhutan: S - Phuntsholing, Chukka and Deothang districts, C —Punakha, Tongsa
and Mongar districts, N — Upper Mo Chu district; Darjeeling. Warm mixed forests,
1220 — 2440m. October — February.

4. Z. ovalifolium Wight. Nep: Nange Timur (34).

Erect usually unarmed shrub or small tree up to 8m. Leaves palmately 3-
foliolate; leaflets elliptic-oblong or obovate, 8 — 15 x 2.5 — Scm, abruptly acute, base
attenuate, margin shallowly crenate, glabrous; petioles 1.5 — 3cm. Panicles axillary
and terminal, up to 15cm; flowers 4-merous. Male flowers: calyx ¢ 0.5mm:; petals
elliptic c 2mm; stamens 2mm:; pistillode c 0.5mm. Female flowers: calyx and petals
similar to male; staminodes 4, ¢ lmm:; carpel solitary, ovoid, c 2mm. Fruit broadly
ovoid, ¢ 7Tmm.

Darjeeling: Rongsong, Tista, Riang. etc. Subtropical forests, 300 — 600m. May
— June.

5. Z. rhetsa (Roxb.) DC.; Z. budrunga (Roxb.) DC.

Erect deciduous tree up to 30m; main stem armed with 2 — 4cm spines with broad
(4 — 5cm) bases; branches with septate pith and bearing straight or curved spines 2
- 4mm. Leaves appearing with flowers. crowded at branch ends, odd-pinnate, 20 -
60cm; leaflets 4 — 15 pairs, ovate, 7 — 15 x 3 — Scm, acuminate, base asymmetrically
rounded, entire to remotely crenate with glands at the base of teeth, glabrous with
or without pellucid glands. Panicles terminal and axillary. corymbose, up to 25cm,
often spiny. Male flowers: calyx 4-lobed. ¢ 0.5mm:; petals 4, oblong, 2 - 2.5mm;
stamens 4, 2 — 3mm. Female flowers: calyx and petals as in male flowers;
staminodes absent; carpel solitary. Follicles subglobose. 0.8 — lcm.

Darjeeling. Subtropical forests, 190 — 290m. March — May.

6. Z. myriacanthum Hook. f.
Similar to Z. rhetsa but flowers S-merous; carpels 1 — 4; follicles 1 - 4,
subglobose, ¢ Smm across, with 1 — 3 persistent abortive carpels at base.
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86. RUTACEAE

Bhutan: C —Mongar district (Ngasam and Zimgang); Darjeeling. Warm broad-
leaved forests. 650 — 1500m.

7. Z. nitidum (Roxb.) DC.: Z. hamiltonianum Hook. f. Nep: Parpar Timur (34).

Scrambling shrub; twigs glabrous or tomentose, generally armed with scattered
hooked spines. Leaves odd-pinnate; leaflets 1 — 3( — 4) pairs, ovate-elliptic to
oblong. 5 - 15 x 3.5 — 7cm, + abruptly acuminate, base rounded or crenate, entire
to remotely glandular crenate. glabrous or pubescent beneath; leaf rachis usually
armed with a few spines. Panicles axillary. Male flowers: calyx 4-lobed, ¢ 1mm;
petals 4. elliptic. c 3mm:; stamens 4, 4 — Smm; pistillodes 4, linear, c Imm. Female
flowers: calyx and petals as in male flowers; staminodes absent; carpels 4, ovoid,
2-2.5mm. Follicles upto 4, globose or subcompressed, with up to 3 abortive carpels
persisting at base. Seeds rounded, ¢ 4mm.

Darjeeling. Broad-leaved forests. May.

Fruit edible (34).

8. Z. oxyphyllum Edgeworth. Dz: Dretsang; Nep: Bhainsi Timur (34), Lahara
Timur (34).

Scrambling shrub; twigs usually armed with hooked spines. Leaves odd-pinnate,
5 - 30cm: leaflets 1 - 10 pairs, ovate-lanceolate to oblong, 3 — 7 x 1.5 — 3cm, acute
or acuminate, base rounded or cuneate, margin glandular crenate, glabrous; leaf
rachis and leaflets usually bearing spines beneath. Flowers in subumbellate panicles.
Male flowers: calyx 4-lobed, 1.5 - 2mm; petals 4, ovate-elliptic, 3.5 -5 x 2 —3mm;
stamens 4. 7 — 8mm: pistillodes 1 or 2, 1 — |.5Smm. Female flowers: calyx and pe}als
as in male flowers; staminodes absent; carpels 4, ovoid, 4 —4.5mm; styles cohering.
Follicles up to 4. subglobose. 5 — 6mm: abortive carpels persisting at base.

Bhutan: S — Chukka district. C — Thimphu, Punakha and Tongsa districts, N -
Upper Mo Chu, Upper Kuru Chu and Upper Kulong Chu districts; Sikkim;
Darjeeling. Wooded valleys and riverbank shingle, 1980 — 2745m. April — May.

9. Z. tomentellum Hook. f.

Similar to Z. oxyphyllum but branches brownish tomentose, armed with scattered
hooked spines: leaves odd-pinnate, 15 — 30cm; petiole and leaf rachis brown
tomentose. armed beneath with hooked spines; leaflets 6 — 8 pairs, ovate-oblong to
elhptic. 3.8 x 1.5 — 3.5cm. acute or shortly acuminate, base rounded, sparsely
pubescentabove, brown tomentose especially along veins beneath; panicles terminal
or axillary, sparsely branched. tomentose; male flowers: calyx 4-lobed, ¢ 2mm;
petals 4, oblong, 3 - 3.5mm; stamens 4, ¢ Smm:; pistillode ovoid, 1.5 — 2mm; female
flowers: calyx and petals as in male flowers; staminodes absent; carpels 4, ovoid,
¢ 2mm: follicles 1 —4, ¢ Smm across, with persistent abortive carpels at base; seeds
black.

Bhutan: C - Punakha, Tongsa and Bumthang districts. 2000 — 2100m. April.
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7.GLYCOSMIS

7. GLYCOSMIS Correa

Evergreen shrubs or small trees, unarmed. Leaves alternate, odd-pinnate. Flowers
bisexual, in axillary cymes or panicles. Calyx 4 — 5-lobed. Petals 4 - 5. glandular.
Stamens 8; filaments broadened above. Ovary ovoid. glandular: stigma sessile.
Fruit a fleshy berry with a single seed.

1. Leaflets elliptic; flowers in panicles + as long as leaves... 1. G. pentaphylla
+ Leaflets ovate, gradually acuminate; flowers in compact cymes much shorter
than lEAVES ........oeiiieiiieiieccceee e e 2. G. cymosa

1. G. pentaphylla (Retzius) DC.: G. arborea (Roxb.) DC.

Shrub or tree to 6m. Leaves up to 30cm: leaflets usually 5, elliptic. 12 - 15x 3
— Scm, acuminate, base cuneate, glandular crenate. glabrous. Panicles + as long as
leaves. Calyx lobes 5, ovate. ¢ 1.Smm. Petals white. obovate. ¢ 5 x 3mm. Stamens
10, alternately long and short, 3 — 4mm. Ovary ovoid. ¢ 1.5mm: style very short:
stigma capitate. Fruit subglobose, 8 — 10mm diameter. red. 1-seeded.

Bhutan: S — Samchi, Phuntsholing. Sankosh and Sarbhang districts. C - Tongsa
district; Darjeeling. Subtropical forests. 300 — 600m. March.

2. G. cymosa (Kurz) Narayanaswami: G. pentaphvila sensu F.B.I. p.p. non
(Retzius) DC., G. cyanocarpa sensu Tanaka non (Blume) Sprengel.

Similarto G. pentaphylla but leaflets ovate. up to 18 x 6cm. gradually acuminate.
base rounded; cymes 3 — 6¢cm; calyx lobes ovate. ¢ 1.5mm. pubescent: petals
obovate, ¢ 5 x 3mm; stamens 3 — 4mm: ovary ¢ 1.5mm: fruit oblong, 10— 15 x 8 -
10mm, I-seeded.

Bhutan: S — Samchi district (Buduni and Khagra Valley) and Sarbhang district
(Lam Pati and Longa Khola); Sikkim; Darjeeling: W Bengal Duars. Subtropical
forest, 300 — 500m. March.

8. CLAUSENA Burman

Unarmed shrubs or trees. Leaves altemnate. odd-pinnate. Flowers bisexual. in
terminal or axillary panicles or racemes. Calyx 4 — 5-lobed. Petals 4 — 5. free.
Stamens 8 — 10, inserted on an elongated disc. alternately longer and shorter;
filaments broadened below. Ovary ovoid. shortly stipitate: style thick. + as long as
ovary. Berry small. I-seeded.

1. Leaves 3 — 7-foliolate; leaflets 12 — 22cm ..........ccoenene. 3. C. pentaphvlla
+ Leaves 9 — 30-foliolate; leaflets 4 — 8cm ......coooovieeiiiiiiiiieeceeeeee e 2

2. Inflorescence terminal ..........cccoeovveiiviiiecieeeeeee e 1. C. excavata
+ Inflorescence axillary ..........ccccocoooiiiiiiiiiiiiiii i 2. C. dentata
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1. C. excavata Burman

Shrub or small tree; branchlets and leaf rachises spreading pubescent. Leaves up
to 30cm; leaflets 7 — 15 pairs, ovate, 3.5 — 7 x 1.5 — 2.5cm, acuminate, base very
asymmetrically cuneate, margin entire, pubescent especially beneath. Flowers in
terminal panicles 15 — 20cm. Calyx lobes ovate, 0.5 — Imm, pubescent. Petals
obovate. ¢ 4 x 2mm, sparsely pubescent and pellucid-glandular. Stamens 2.5 -
3mm. Ovary ovoid. ¢ Imm, on stipe ¢ 0.5mm; style ¢ Imm. Fruit broadly oblong,
¢ 15Smm.

Bhutan: locality unknown; Darjeeling: below Sivoke Terai, Siliguri. Terai
forests. April — May.

2. C. dentata (Willdenow) Roemer; C. willdenowii Wight & Amott.

Similar to C. excavata but leaves 15 — 30cm: leaflets 4 — 6 pairs, ovate. 3 -9 x
1.5 — Scm, acuminate, base asymmetrically rounded, margin crenate-serrate,
sparsely pubescent especially beneath; flowers in axillary racemes 5 — 15cm; calyx
¢ 0.5mm; petals elliptic-oblanceolate, 3 —4mm; stamens ¢ 2mm; ovary ¢ 0.5mm, on
stipe ¢ 0.5mm: style ¢ 1.5mm; fruit 1.5cm diameter.

Darjeeling. Terai forests, 600m. April - May.

3. C. pentaphylla DC.

Shrub. Leaflets 1 — 3 pairs. ovate-elliptic, 12.5 — 22cm, acuminate, base +
asymmetrically cuneate, entire or obscurely crenate. pubescent beneath. Panicles
10— 25cm. pubescent. Flowers c Smm diameter. Fruit oblong. c 8mm diameter, pale
orange, pellucid glandular.

Darjeeling.

This record (34) requires confirmation.

9. MICROMELUM Blume

Unarmed trees. Leaves odd-pinnate: leaflets alternate. Flowers bisexual, in
corymbose panicles. Calyx tube cup-shaped, shortly S-lobed. Petals 5, free, valvate.
Stamens 10, alternately longer and shorter. Ovary ovoid, pubescent, shortly
stipitate; style thick. + as long as ovary. Fruit a 1 - 2-seeded berry.

1. M. integerrimum (Colebrooke) Roemer; M. pubescens sensu F.B.1. non Blume.

Tree up to 6m. Leaves 15 - 50cm. 7 - 10-foliolate; leaflets ovate-elliptic, 6 — 15
x 3 — 4cm, acuminate. base asymmetrically rounded or cuneate, entire, sparsely
pubescent at least on midrib above and beneath. Panicles many-flowered, fragrant,
pubescent. Calyx cup ¢ Imm. Petals white, oblong, c 8mm. puberulous. Stamens 5
- 6mm. Fruit ellipsoid. ¢ 10 x 6mm, orange.

Bhutan: S - Samchi. Phuntsholing and Gaylegphug district, C - Tongsa district;
Darjeeling. Subtropical jungle slopes and terai. 300 - 1050m. February — March.
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10 MURRAYA

10. MURRAYA L.

Unarmed shrubs or small trees. Leaves pinnate; leaflets alternate. Flowers
bisexual, in lateral or terminal corymbs. Calyx cup-shaped. 5-lobed. Petals 5. free,
imbricate. Stamens 10, alternately longer and shorter. Ovary 2 - 5-celled, narrowed
into style; stigma capitate. Berry oblong. 1 — 2-seeded.

1. Leaves 3 — 7-foliolate; leaflets 3 — 10 x 1.5 — 5cm; petals 1.8 — 2cm
1. M. paniculata
+ Leaves 13 - 23-foliolate; leaflets 1.5 — 6.5 x 0.8 — 2.5cm: petals ¢ 0.6cm
2. M. koenigii

1. M. paniculata (L.) Jack; M. exotica L.

Evergreen shrub or tree to 6m. Leaves 12 — 15cm, 3 — 7-foliolate: leaflets ovate,
5-10x 2 — 5cm, bluntly acuminate, base + asymmetrically cuneate, margin entire,
glabrous. Inflorescence up to 20-flowered. Calyx ¢ Imm. Petals greenish white,
oblanceolate, ¢ 1.8 x 0.5cm. Stamens 8 — 10mm. Style ¢ 12mm. Berry ovate. c 8 x
Smm.

Bhutan: S — Samchi, Phuntsholing, Sankosh and Gaylegphug districts, C —
Tongsa and Mongar districts; Darjeeling. Subtropical forest slopes, 200 — 1250m.
March — April.

2. M. koenigii (L.) Sprengel. Sha: Ngebtang Shing. Nep: Mechia Sag (34),
Murraya.

Similar to M. paniculata but a shrub or tree to 3m; leaves 15 — 25( — 30)cm;
leaflets 13 — 23, ovate 1.5 — 6.5 x 0.8 — 2.5cm, acuminate, base + asymmetrically
rounded or cuneate, margins minutely crenate, sparsely pubescent or glabrous;
corymbs with more numerous flowers; calyx ¢ Imm:; petals ¢ 5 x 1.5mm; stamens
4 — Smm; style ¢ Smm; fruit ovoid, 8 — 9 x 7 — 8mm, crimson.

Bhutan: S — Samchi and Phuntsholing districts. C - Tongsa, Mongar and
Tashigang districts; Darjeeling. Subtropical forest slopes, 200 — 2850m. February
— March.

Leaves used in curries (34).

11. ACRONYCHIA Forster

Trees or shrubs. Leaves opposite, simple, articulated at base. Flowers bisexual,
in corymbs. Calyx 4-lobed. Petals 4, free, valvate. Stamens 8, alternately longer and
shorter. Ovary 4-celled. Fruit a fleshy capsule with 2 seeds per cell.

1. A. pedunculata (L.) Miquel; A. laurifolia Blume. Nep: Puanle (34).

Leaves ovate or elliptic, 8 — 25 x 3 — 7.5cm, bluntly acuminate, base cuneate,
entire, glabrous. Inflorescence few to many-flowered. Calyx | — 1.5mm. Petals
oblong, 4.5 —6mm, becoming reflexed. Stamens 3 —4mm. Ovary densely pubescent,
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¢ 3mm; style ¢ 2mm. glabrous. Capsule subglobose, 8 — 10mm, apex acute with 4
appressed teeth.

Bhutan: S - Chukka district (Gedu and Chukka); Darjeeling: Sivoke Teraj,
Tista valley. Subtropical forests, 900 — 1120m. July.

12. SKIMMIA Thunberg

Small shrubs or trees. Leaves alternate, simple, entire. Dioecious; flowers in
terminal racemes or panicles, unisexual. Calyx 5-lobed. Petals 5, oblong, +
imbricate. Stamens S, reduced to staminodes in female flowers. Ovary obovoid, 2
- 5-celled: style terminal; stigma capitate; ovary reduced to a pistillode in male
flowers. Drupe ovoid, fleshy, red or black, containing 2 — 5 hard 1-seeded stones.

The following key is partly based on unpublished information kindly supplied by
N.P. Taylor, Kew.

1. Creeping semi-stoloniferous shrub seldom exceeding 1m.
1a. S. laureola subsp. laureola
+ Erect shrub or tree, 1 - 10( — 15)m, arising from a single stem or trunk ..... 2

)

Primary lateral veins of leaves (excluding those whose ramifications do not
approach margins) 10— 20 pairs: leaf apex acute to caudate; panicles pyramidal,
branched throughout; fruit black

1b. S. laureola subsp. multinervia
+ Primary lateral veins of leaves 5 — 8 pairs; leaf apex caudate; panicles globose
to linear often with only 1 - 2 branches at base; fruitred ...........ccccceneruenne. 3

3. Leaves thin. usually dull beneath ... 2a. S. arborescens subsp. arborescens
+ Leaves leathery. often glossy beneath ...... 2b. S. arborescens subsp. nitida

1a. S. laureola (DC.) Walpers subsp. laureola: S. melanocarpa Rehder & Wilson,
S. wallichii Hook f. & Thomson. Nep: Jainberiphul (34).

Semi-prostrate shrub, seldom exceeding 1m. Leaves elliptic-oblanceolate, 4- 10
x 2 - 3cm. acute. base cuneate. Flowers in short racemes. Calyx ¢ 1.5Smm. Petals
greenish yellow. oblanceolate, 4.5 - 5 x 1.5mm. Stamens ¢ 3mm. Ovary ovoid, ¢
2mm. Fruit subglobose, 7 — 8mm diameter, black.

Bhutan: C - Ha, Thimphu, Tongsa and Tashigang districts, N - Upper Kuru Chu
district: Sikkim: Darjeeling. Banks in Fir/Rhododendron forests, 2895 — 3200m.
Aprnil — May.

1b. S. laureola (DC.) Walpers subsp. multinervia (Huang) Taylor & Airy Shaw.

Tree 10 8m. Leaves coriaceous. oblanceolate 10 — 18 x 2.5 — 5.5cm acute to
caudate. base attenuate, primary lateral veins 10 — 20 pairs. Panicles large, much-
branched. Flowers and fruits similar to those of subsp. laureola.

1%



12. SKIMMIA

Bhutan: C - Punakha, Tongsa and Tashigang districts, N — Upper Kulong Chu
district; Darjeeling: Rechi La. Rhododendron forests, 2440 — 2750m. April - May.

2a. S. arborescens Gamble subsp. arborescens: S. laureola sensu F.B.1. p.p. non
(DC.) Walpers. Nep: Tsaulane, Chumlani (34), Limbuniphul (34).

Similar to S. laureola but a shrub or tree 2 — 10m:; leaves elliptic-oblanceolate,
6—15 x 2—5.5cm, caudate acuminate, base cuneate, + membranous, primary lateral
veins 5 — 8 pairs; racemes small; calyx 1 — 1.5mm; petals 3 - Smm; stamens 2 —-4mm;
ovary ¢ 1.5mm; fruit ellipsoid, c 8 x 6mm, red.

Bhutan: S§ — Chukka district, C — Thimphu, Punakha, Tongsa. Mongar and
Tashigang districts, N — Upper Kuru Chu district; Darjeeling. In shaded broad-
leaved forests, 1525 — 2560m. April — May.

2b. S. arborescens Gamble subsp. nitida Taylor & Airy Shaw.
Similar to subsp. arborescens but leaves more coriaceous and glossy beneath.
Bhutan: S — Chukka, Sarbhang and Gaylegphug districts. C — Thimphu district;
Darjeeling. Broad-leaved forest slopes, 1760 — 2133m. February — March.

13. PARAMIGNYA Wight

Scrambling evergreen shrub, usually armed with recurved axillary spines.
Leaves subcoriaceous, alternate, simple, entire. Flowers bisexual, axillary, solitary
or inracemes. Calyx cup-shaped, 4 — 5-lobed. Petals 4 - 5. free, imbricate. Stamens
8 — 10, free, inserted around columnar disc. Ovary densely pubescent, 3 — 5-celled.
with 1 or 2 ovules in each cell. Berry obovoid or globose. usually I-seeded.

1. P. monophylla Wight. Nep: Narkanta (34).

Leaves oblong-elliptic, S — 11 x 2 — 5.5cm, acute or shortly acuminate, base
rounded or cuneate; petioles 5 — 15Smm. Calyx ¢ 3mm with rounded lobes. Petals
white, oblong-elliptic, 1.5 x 0.4cm. Stamens, ¢ 1cm. Ovary and style ¢ 1cm. Fruit
globose, 2.5 — 3.5cm; rind thick, yellow.

Bhutan: C - Punakha district (Neptengka) and Tongsa district (Pertimi);
Darjeeling: Jalpaiguri, Tista. Subtropical and Warm broad-leaved forest scrub, 300
— 1500m. March — April.

14. CITRUS L.

Small trees, branches usually armed with straight spines. Leaves simple: petioles
winged and articulated with lamina. Flowers bisexual, rarely unisexual, solitary or
in short axillary racemes. Calyx 4 - 5-lobed. Petals 4 — 5, free, gland-dotted,
imbricate. Stamens numerous, free or united at base. Ovary globose or cylindrical;
style distinct or tapering into ovary; stigma capitate. Fruit a berry, with segments
filled with stalked pulp vesicles and bearing seeds at inner angles, the whole
surrounded by gland-dotted peel, green, often turning yellow or orange at maturity.
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86. RUTACEAE

The species of Citrus hybridise among themselves and with species of closely
related genera. There also exist many cultivars. For these reasons specimens may
not accord in all respects with the descriptions given below and probably the best
guide to the ‘species’ is the fruit.

1. Petioles as broad as leaf 1amina ..........c.ccoeeveerveeneenieenenieeesennnen. 1. C. latipes
+ Petioles not broadened or not as broad as leaf lamina..........cccoceveveerveeeenennn. 2

2. Leaves oblong-elliptic; articulation with petiole sometimes indistinct; petals

PINK OULSIAR ......covirrreiirireicteete et sve et e reeneeseessnesebeesaeesnnesas 2. C. medica
+ Leaves ovate-elliptic, articulation with petiole usually obvious; petals white
outside (but purplish in C. lIMORN) .........ccccovviciiirviiiiiiiiiiinneireeee e 3
3. Fruit orange or scarlet-orange When FiPe ..........ccccoveiiniiiiiininnninnieeneesenenaene 4
+ Fruit yellow or greenish When ripe ..........coccoiviiininiiniiiniinree e 5
4. Peel thin or thickish, closely attached, orange..............cceeennene 3. C. sinensis

+ Peel thin, loosely attached, bright orange or scarlet orange .. 4. C. reticulata

5. Leaves 5 — 10cm; petiole broadly winged; fruit very large, more than 9.5cm

diameter, with thick (¢ 2.5cm) peel .......coccoveviiveniiccininncnnnn S. C. maxima
+ Leaves 4 -9.5cm: petioles narrowly winged; fruit up to 5 — 6cm diameter, with
ThINNET PEEL ...t 6

6. Petals white on outside: fruit small, ovoid or subglobose, often with a small
apical mamilla, greenish-yellow when ripe; peel very thin

6. C. aurantifolia

+ Petals purplish outside: fruit ovoid-subcylindric, with a broad apical mamilla,

yellow when ripe; peel rather thick .............ccccoeviniincnininnne 7. C. limon

1. C. latipes (Swingle) Tanaka. Shamgong: Kenga; Nep: Namphar.

Tree 4 — 10m, with spiny trunk; twigs with small spines 4 — Smm. Leaves ovate,
4 -7 x 1.5 - 2.5cm, acuminate, base rounded, margin minutely crenate-serrate,
glabrous: petiole obovate. often larger than the lamina, 3.5 - 7 x 2 — 3cm. Flowers
solitary or in short racemes, 4-merous. Calyx ¢ 4mm. Petals 10 x 6mm, purplish
outside. white within. Stamens ¢ 9mm. Ovary subglobose, ¢ 2.5mm; style ¢ Smm
rather stout, distinctly articulated with ovary; stigma capitate, c 4mm broad. Fruit
subglobose. ¢ Scm diameter; peel somewhat thick; segments ¢ 9, seeds numerous.

Bhutan: C - Tongsa district (near Tongsa and Shamgong). Broad-leaved forest
slopes, 1920 — 2100. May.



14. CITRLS

2.C.medica L. Dz: Phumpa, Humpa: Sha: Kapoor-zaymo, Numpang: Nep: Bogati,
Bimira, Bimera, Samphor (117); Eng: Citron.

Shrub or small tree to 3m; twigs with stout spines up to 4.5cm. Leaves elliptic-
oblong,6-11 x 2 - Scm, obtuse or acute, base rounded or cuneate, margin crenate-
serrate; petiole up to 10mm, usually unwinged. Flowers in small racemes, 5-
merous. Calyx ¢ Smm. Petals pink outside, white within, elliptic. ¢ 1.5 x lem.
Filaments c 10mm:; anthers elongate, 4 — Smm. Ovary oblong, c 6mm, tapering into
thick style 6 — 7mm; stigma subglobose, ¢ 3mm. Fruit oblong up to 18 x 10cm.
ridged and furrowed longitudinally and transversely. c 10-celled: peel thick and
hard, yellow; seeds numerous.

Bhutan: S — Samchi, Phuntsholing. Chukka, Sarbhang and Deothang districts,
C - Punakha, Tongsa and Tashigang districts: Darjeeling. Subtropical and warm
broad-leaved forests, 285 — 1680m. February — June.

Cultivated for its edible fruit.

3. C. sinensis (L.) Osbeck. Sha: Tore Churpo:; Nep: Jambir, Soklatey: Eng: Sweet
Orange. Fig. l m-p

Tree up to 10m; twigs spineless or with short spines 2 — 3mm. Leaves ovate-
elliptic, 7—9 x 3—4cm, bluntly acuminate, base rounded. margin obscurely crenate-
serrate; petiole ¢ lcm, narrowly winged. Flowers in short racemes or solitary.
axillary, 5-merous. Calyx 2 — 3mm. Petals white, oblong. ¢ 15 x 6mm. Stamens ¢
14mm. Ovary subglobose; style slender. clearly delimited from ovary. soon
deciduous. Fruit subglobose or ovoid. 6 — 8cm, 10 — 13-celled: peel orange, thin,
closely attached, smooth; central axis solid: seeds usually few.

Bhutan: S — Sarbhang and Deothang districts. C — Mongar district; Darjeeling.
Cultivated, 450 — 1300m. March.

Cultivated for its edible fruit. Records of C. aurantium L. (34) from Darjeeling
refer to this species.

4. C. reticulata Blanco. Dz: Tshelu: Sha: Tshalu: Nep: Suntala (117). Eng:
Mandarin Orange.

Tree ¢ 3m; twigs mostly spineless. Leaves ovate-lanceolate. 5—7 x 2—3cm. acute
but with blunt tip, base cuneate, margin obscurely crenate: petiole ¢ 0.7cm. narrowly
winged. Flowers solitary or in axillary clusters, similar to those of C. sinensis. Fruit
globose or depressed-globose, 5 — 10cm diameter: peel thin. loosely attached. easily
separating from 8 — 9 segments, bright orange or scarlet orange.

Bhutan: S — Samchi district (Tamangdhanra Forest), C — Thimphu district (Paro
and Thimphu, 117). Cultivated, 650 — 2400m.

Cultivated for its edible fruit.

§. C. maxima (Burman) Merrill; C. grandis (L.) Osbeck. C. decunana L. Dz:
Drehumpa; Sha: Noom-pang, Solonji; Nep: Poksey. Sangkatra (34). San Katra:
Eng: Pummelo, Shaddock.

Tree 6 — 7m; twigs spiny or not. Leaves 5— 10 x 3.5 — Scm, obtuse, base rounded.
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87. SIMAROUBACEAE

margin obscurely crenate, pubescent along midrib beneath; petiole ¢ 1.5cm, broadly
winged, Smm or more broad. Flowers solitary or in axillary clusters, 5-merous,
Calyx ¢ 4mm. Petals white, oblong, ¢ 2 x 0.6cm. Stamens ¢ 15mm. Ovary
subglobose, sharply delimited from deciduous style. Fruit globose or subpyriform,
10 — 15cm diameter. 13 — 14-celled; peel yellow, 3 — 4cm thick.

Bhutan: S - Sarbhang district (Kami Khola) and Deothang district (Deothang);
Darjeeling: terai (34). Cultivated, 420 — 1000m. March.

Cultivated for its edible fruit.

6. C. aurantifolia (Christmann) Swingle. Nep: Nimbu; Eng: Lime.

Tree 3—5m, twigs with spines up to 1cm. Leaves ovate-elliptic, 4 -6 x 2.5~3cm,
acute but with blunt tip, base rounded, margin crenulate; petiole ¢ 1cm, narrowly
winged. Flowers in axillary clusters or short racemes, 4 — 5-merous. Calyx ¢ 2mm.
Petals white, oblanceolate, c 8mm. Stamens ¢ 7mm. Ovary subglobose, clearly
delimited from style ¢ 4mm; stigma capitate. Fruit ovoid or subglobose, 3 — 5cm
diameter, often with a small apical mamilla, peel very thin, greenish yellow.

Bhutan: S — Samchi district (Khana Barti Khola); Darjeeling (34). Cultivated,

450m. March.
Commonly cultivated for its edible fruit.

7. C. limon (L.) Burman f. Eng: Lemon
Small tree to 4m: twigs with spines up to 1.5cm. Leaves ovate, 5—9.5 x 3 —5cm,

acute or obtuse, base rounded, distantly serrate; petiole 2cm, very narrowly winged.
Flowers solitary or few. axillary, 5-merous, purplish outside in bud. Calyx 4 —Smm.
Petals oblong. ¢ 17 x Smm. Stamens ¢ 15mm. Ovary oblong, Smm, tapering
gradually into style. Fruit oblong or obovoid. 8 — 12 x 6 — 8cm, distinctly mamillate
at apex: peel yellow, closely attached. 7 — 15mm thick.

Darjeeling: cultivated (34).

Occasionally cultivated for its edible fruit.

Family 87. SIMAROUBACEAE
by A.J.C. Grierson

Trees or shrubs. Leaves alternate, trifoliolate or pinnate; stipules caducous or
absent. Flowers in axillary or terminal corymbose cymes or racemes, actinomorphic,
unisexual or bisexual. Sepals 4 - 5, usually connate at base. Petals 4 - 5, free, valvate
orimbricate. Stamens 4 — 10. Carpels 2 -5, + free, partially immersed in disc; ovules
solitary or paired. Fruit a cluster of drupes or samaras.

1. Large trees 30 — 45m: leaves even-pinnate; stamens 10; fruit a cluster of
SAMATAS oo 1. Ailanthus
+  Shrubs or small trees 10 - 20m; leaves trifoliolate or odd-pinnate: stamens 5;
fruit a cluster of drupes ... 2




I AILANTHUS

2. Flowers inbroad corymbose cymes; petals c 4mm, persisting in fruit (sometimes

increasing in size) ; drupes obovoid or subglobose, obtuse ....... 2, Picrasma
+ Flowers in narrow panicles; petals ¢ 2mm, not persisting in fruit; drupes ovoid.
POINEEA ...ttt 3. Brucea

1. AILANTHUS Desfontaines

Trees. Leaves even-pinnate. Flowers in axillary or terminal panicles, unisexual.
Calyx 5-lobed. Petals 5, valvate. Disc flat, thick, 10-lobed. Stamens 10, inserted at
base of disc, reduced or absent in female flowers. Carpels 2 -5, laterally compressed,
rudimentary or absent in male flowers; stigma capitate. Fruit a cluster of 1-seeded
samaras.

1. A. integrifolia Lamarck; A. grandis Prain. Nep: Gokul (34). Fig. 2i&j.

Tree 30 — 45m. Leaves 60 — 100cm; leaflets 3 — 7 pairs, ovate-oblong, 12 — 20
x 6 — 10cm, acuminate, base obliquely cuneate, margin entire, usually bearing a
gland on main lateral veins near margin. Panicles up to 40cm. Calyx ¢ 2mm. Petals
oblong, ¢ 4 x 1.5mm, pubescent at margins. Stamens ¢ 4mm. Ovary hairy; styles 5
connate; stigmas spreading. Samaras oblong, ¢ 10 x 3.5cm; seed discoid. ¢ 1.5cm
across, + central.

Bhutan: S — Samchi district (Tamangdhanra Forest): Darjeeling: Ryang.
Subtropical forest slopes, 460 — 650m.

A valuable crop for firewood (130).

2. PICRASMA Blume

Trees or scrambling shrubs. Leaves trifoliolate or odd-pinnate. Flowers 4 — 5-
merous, functionally unisexual or apparently bisexual. in axillary corymbose
cymes. Sepals 4 — 5, connate at base. Petals 4 — 5, valvate, persisting and sometimes
increasing in size in fruit. Stamens 4 — 5, inserted at base of disc. Disc entire or lobed.
pubescent, sometimes enlarging in fruit. Carpels 4 — 5 free; styles distinct at base,
connate above; stigmas linear free. Fruit a cluster of 1 — 5 subglobose drupes.

1. Leaves trifoliolate or pinnate with up to 3 pairs of entire leaflets; flowers 4-

merous; fruit ¢ 10mMm OF MOTe .........cceceveeeeiiiceniiiniiinienine 1. P. javanica
+ Leaves pinnate with 4 — 7 pairs of serrate-crenate leaflets; flowers 5-merous;
UL € TINM Lo s 2. P. quassioides

1. P. javanica Blume; P. nepalensis Bennett. Fig. 2a —c.

Tree 10— 20m. Leaves 15 — 25cm: leaflets 1 — 3 pairs, elliptic or oblanceolate,
7 — 15 x 2.5 — Scm, acuminate to a blunt tip, base rounded, margin entire or
sometimes fluted, glabrous. Flowers whitish, 4-merous, in minutely pubescent
cymes 7 — 15cm. Sepals ¢ Imm. Petals 4, ovate, c 4 x 2mm, increasing to 12 x 6mm
in fruit. Stamens 4 — Smm; filaments pubescent at base. Ovaries globose, ¢ 1.5Smm
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diameter: styles ¢ 2mm. Drupes subglobose, ¢ 10 x 8mm, black when ripe.
Bhutan: S - Gaylegphug district (Tatapani), C — Mongar district (Shongar);
Darjeeling: Tista valley. Subtropical forest slopes, 600 — 1000m. May.

2. P. quassioides (D. Don) Bennett

Similar to P. javanica but leaflets up to 7 pairs, ovate, up to 9 x 3cm, acuminate,
base rounded, margin serrate, pubescent beneath; cymes 8 — 10cm; flowers 5-
merous; petals ¢ 4 x 2mm, persisting but not increasing much in size; drupes
obovoid, ¢ 7 x 6mm. black.

Bhutan: C - Punakha district (Rinchu), N — Upper Mo Chu district (Khosa).
1500 - 2000m.

Wood contains the glucoside ‘quassiin’ which is valued medicinally (16).

3. BRUCEA Miller

Shrubs or small trees. Leaves odd-pinnate. Flowers 4 — 5-merous, unisexual.or
bisexual, in axillary panicles. Sepals connate at base. Petals free, oblong. Disc
cupular, glabrous. Stamens inserted at base of disc, rudimentary in female ﬂowe(s.
Carpels 4, free; styles free or coherent at base; stigmas club-shaped, rudimentary n
male flowers. Drupes 1 -4, ovoid, scarcely fleshy.

1. B. mollis Kurz. Fig. 2e — h.

Shrub 1 — 4m; branches with many pale lenticels; young growth appressed
pubescent. Leaves 20 — 40cm; leaflets 4 — 6 pairs, ovate-elliptic, 6 — 13 x 2 —4cm,
acuminate, base rounded, margins entire, pubescent on both surfaces; petiolules 5
— 10mm. Panicles narrow, 15 — 30cm. Flowers 2 — 3mm diameter, brownish
pubescent. Carpels 4, glabrous. Drupes 1 — 2, more rarely 3—4, ovoid, ¢ 1 x 0.75cm,
pointed at apex, rounded at base, scarlet when ripe.

Bhutan: S — Phuntsholing and Sarbhang districts, C — Tongsa, Mongar and
Tashigang districts; Darjeeling; W. Bengal Duars: Buxa. Subtropical forest
slopes, 200-1525m. March — May.

FIG. 2. Simaroubaceae and Burseraceae. Simaroubaceae. a - d. Picrasma javanica: a, portion on
flowering shoot: b, functionally male flower: ¢, functionally female flower; d, young fruit. e — h, Brucea
mollis e, portion of flowering shoot: f, male flower; g, female flower: h, fruit. i & j, Ailanthus
integrifolia. i. leaf. j. samara. Burseraceae. k — n, Garuga pinnata: k, portion of flowering shoot: 1,
flower. m. dissected flower: n. fruit. Scale: 1 x '/, kx %.a,jx '/ h,nx 1;dx 14 b,c,e, I, mx 4: f, g x
8 Drawn by M. Bates.







88. BURSERACEAE

Family 88. BURSERACEAE
by A.J.C. Grierson

Resinous trees or shrubs. Leaves alternate, odd-pinnate, exstipulate or Wwith
deciduous stipules. Monoecious or dioecious; flowers in panicles or racemes
actinomorphic, bisexual or unisexual. Sepals and petals each 3 — 5( - 6); Sepal;
usually connate at base. Stamens 6 — 10( — 12), reduced to staminodes in female
flowers. Ovary superior. 3 — 5-celled; ovules 1 — 2 per cell; ovary reduced to 3
pistillode in male flowers. Fruit a drupe with 1 — 5, 1-seeded stones.

1. Flowers 3-merous; stamens 6; filaments connate to half their length; drupe

0bovoid Or ellPSOId.........c.cocvueeriiriiiiice e 1. Canarium

+ Flowers 5 — 6-merous; stamens 10( — 12); filaments free; drupes subglobose
2

2. Leaflets 3 - 4( - 5) pairs, usually entire, rarely bluntly serrate; petiolules 7 -
T2MIM ottt b s s 2.Protium

+ Leaflets (4 —)7 — 10 pairs, usually serrate, rarely almost entire; petiolules up to
K] 117 1 USROS 3. Garuga

1. CANARIUM Stickman

Trees. Leaves large; leaflets opposite. Inflorescence an elongated panicle,
axillary or terminal. Dioecious; flowers 3-merous, unisexual. Sepals connate
below. Petals free, imbricate, rather thick. Stamens 6; filaments connate in lower
half. reduced to staminodes in female flowers. Disc 6-lobed. Ovary in female
flowers ovoid, tapering above into style; stigma capitate, faintly 3-lobed. Drupes
ovoid: stone ellipsoid, triangular in section, 3-celled, each cell containing a seed of
with 1 - 2 cells sterile.

1. C. strictum Roxb.; C. sikkimense King. Sha: Poikar Shing; Med: Poikar; Nep:
Dhuna, Gokuldhup (34).

Evergreen tree up to 50m. Leaves to ¢ 45cm: leaflets 3 - 5 pairs, ovate or elliptic.
1015 x 4 - 6.5( - 10)cm, acuminate, sometimes abruptly so, base asymmetrically
rounded or subcordate, sometimes slightly decurrent on very short petiolules.
margin faintly undulate to slightly dentate, veins 12 - 22 pairs, glabrous above.
ferruginous pubescent beneath. Male panicles 15 —-40cm; female panicles 7 - 20cm.
brownish pubescent. Calyx 4 — 5.5mm, brownish pubescent, increasing to 12.5mm
in fruit. Petals oblong, whitish, 7 -9 x 1.5 - 2mm. Stamens 6: filaments connate in
lower half; anthers acuminate. Fruit obovoid to ellipsoid, 3-4.5 x 1.75 — 2cm; ston€
bluntly triangular in section, fertile cell solitary, sterile ones reduced.

Darjeeling: Rungbee. Subtropical forests, 610 — 760m.

Young foliage has a characteristic bright red colour. Wood useful; gum used for
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1. CANARIUM

incense (17, 34). Griffith specimens of C. hengalense Roxb. labelled ‘Bhutan’
probably originate from Assam.

2. PROTIUM Burman f.

Trees. Flowers bisexual, in panicles. Calyx small, 5( — 6)-lobed. Petals 5( - 6).
valvate, free, reflexed. Disc crenate, pubescent. Stamens 10( — 12), free. inserted at
base of disc. Ovary ovoid or subglobose, 1 —3-celled: stigma lobed; ovules 2 ineach
cell. Fruit a subglobose drupe.

1. P. serratum (Colebrooke) Engler: Bursera serrata Colebrooke

Evergreen tree ¢ 20m. Leaves 15 — 22cm; leaflets 3 - 5 pairs, ovate-elliptic. 8 -
12 x 3 —4cm, acuminate to a blunt tip, rounded or cuneate at base, margin usually
entire, rarely bluntly and shallowly serrate, sparsely pubescent on veins; petiolules
0.7 — 1.2cm. Panicles 10 — 20cm, pubescent. Calyx ¢ 0.5mm. pubescent. Petals
greenish-yellow, oblong, ¢ 2 x 0.75mm, pubescent outside. Stamens shorter than
petals. Ovary ¢ Imm diameter. Drupes subglobose, ¢ 1cm diameter; stones 1 - 3.

Darjeeling. Subtropical forests, 600m. June.

3. GARUGA Roxb.

Shrubsortrees. Leaves pinnate; stipules deciduous. Flowers bisexual, in panicles.
appearing with or before young leaves. Sepals and petals both 5, free, bone on
margin of a cup-shaped receptacle. Stamens 10, in 2 whorls, inserted on receptacle.
Ovary S-celled; stigma 5-lobed. Fruit a 1 — 5-stoned drupe.

1. Flowers 3 — 6mm:; fruit 0.5 — 1.2cm diameter........cc.......... 1. G. floribunda
+ Flowers 6 — 10mm:; fruit up to 2.3cm diameter .............c.ce.... 2. G. pinnata

1. G. floribunda Decaisne: G. gamblei Smith. Nep: Dabdabe (34).

Deciduous tree or shrubto 18m. Leaflets (4 — )7 — 10 pairs. elliptic or lanceolate,
5-20 x 2 - Scm, acuminate, base asymmetrically rounded. margin crenate-serrate,
rarely almost entire, pubescent at first: stipules oblong., 5 — 8mm. deciduous.
Panicles axillary at ends of branches, 10 — 30cm, densely tomentose. Receptacle ¢
1.5mm. Sepals triangular, ¢ 1.5mm. Petals pale yellow, ovate, ¢ 4 x 1.5mm,
pubescent outside, tomentose at base within. Inner stamens slightly longer than
outer, ¢ 2mm; anthers blue. Ovary globose. Drupes 5 — 9 x 5 — 12mm, greenish.

Bhutan: C — Mongar district (Lhuntse) and Tashigang district (Dangme Chu):
Darjeeling: Rongsong, Sittong and Tista Valley. Warm broad-leaved forests. 300
— 1525m. April — May.

The above description and records refer to var. gamblei (Smith) Kalkman.

2. G. pinnata Roxb. Nep: Aule Dabdabe (34). Fig. 2k —n.
Similar to G. floribunda but leaflets narrower and more sharply serrate; panicle
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branches pubescent: flowers larger; receptacle 3.5 — Smm; calyx teeth triangular)
- 3.5mm: petals elliptic. 4 — 5 x Imm, pubescent on both surfaces; outer stameng
longer; drupes subglobose, up to 2.3cm diameter, yellowish when mature.
Darjeeling: banks of Tista, Kalimpong. Darjeeling. etc. Subtropical and ter;
forests, 300 — 900m. March — April.
Leaves lopped for fodder (34): fruit edible (34, 48).

Family 89. MELIACEAE
by A.J.C. Grierson

Trees or shrubs. Leaves alternate, trifoliolate or pinnate, rarely 2 — 3-pinnate.
Monoecious or dioecious: flowers in axillary or terminal panicles, thyrses or
racemes, bisexual or unisexual (rudiments of opposite sexual parts well-developed
in unisexual flowers). Calyx 3 - 5-lobed. Petals 3 — 6, free or connate at base.
Filaments partly or completely connate into a tube, with or without appendages,
anthers 5 — 10 (antherodes in female flowers not dehiscing or producing pollen).
Ovary 2 - 6-celled. each cell 1 —2- ovulate (pistillode in male flowers with longer
more slender style and very small ovules). Fruit a capsule, berry or drupe. Seeds
winged or unwinged and then usually with a fleshy arillode.

1. Dwarf shrubs 15 — 100cm tall: leaflets bearing bifid hairs; petals c 3cm
1. Munronia

+ Trees or shrubs 2m or more tall; leaflets glabrous or bearing simple or stellate

hairs or peltate scales; petals usually much smaller ... 2
2. Leaves 2 — 3-pinnate; flowers white or purplish .........cc.cccconeiiinins 2. Melia
+ Leaves trifoliolate or pinnate: flowers white or yellowish ........ccccceoiines 3
3. Leaflets always sharply sermate ...........ccoooeevieviieeneeiensiecnnes 3. Azadirachta
+ Leaflets entire, sometimes bluntly serrate in Cipadessa and Toona ............. 4
4. Indumentum of scattered, stellate hairs or peltate scales ................. 7. Aglaia
+ Indumentum of simple hairs or leaves glabrous .............ccccocvnvieiiiniennenens 5
5. Leaves even-pinnate, rarely odd-pinnate in Toona ................cceveereeninnnennne 6
+  Leaves 04d-PIMNALE .........coocuriiiiericiciic it 1

6. Flowers ¢ 1.2cm; capsules globose, without a columelia; seeds usually 2 - 5,
triangular in section, black ..o 10. Chisocheton
+ Flowers c0.5cm; capsules oblong, c 2 x ).75cm, with a central columella; seeds
many, winged, fIal.......coocoerimieiiie e 12. Toona




I MUNRONIA

7. Capsules ovoid-ellipsoid. with a central columella: seeds many. winged

13. Chukrasia
+ Capsules ellipsoid to obovoid or globose without a central columella. or fruit
a drupe or berry; seeds unwinged ............coccevrercriiinneciieec 8

8. Flowers 0.75 — 1.3cm; capsules 5.5 - 8cm diameter. globose; seeds with

AMOAE ... 11. Dysoxylum
+ Flowers less than 0.75cm; fruit a drupe or berry. or if a capsule, then smaller:
seeds with or without arillode ...........cccooeveiiniiniinccrceea 9

9. Leaves 15— 40cm, trifoliolate or pinnate with 2 pairs of leaflets: fruit a berry

12 — 16mMm dIameLer ........c.ccovuemeirinireniinerciiccseecesn e S. Walsura
+ Leaves 15-75cm, pinnate with (2—)3 -7 pairs of leaflets: fruit adrupe 5 —6mm
OF CAPSUIE ..ot 10

10. Leaves 15— 50cm, with up to 5 pairs of leaflets: drupes small. 0.5 - 0.6cm or

capsules ellipsoid, € 1.3 X 1.2CM ....cooieiiiiiec s 11
+ Leaves 45— 75cm, with 6 — 7 pairs of leaflets: capsules obovoid. ¢ 3 x 2.5cm
12

11. Leaflets4.5—-12(—20) x 2—5(—7.5)cm. usually with scattered glands on either
side of midrib; fruit a capsule usually 2-valved, 1 - 2-seeded ....... 4. Heynea
+ Leaflets 3 - 9 x 2 — 4cm, without glands: fruit a drupe usually with 5 seeds

6. Cipadessa
12. Petals 3, united by staminal tube; anthers 6; ovary S-celled. usually with 2
ovules ineach cell ........ccoovrinneinii 8. Aphanamixis
+ Petals 5, free from staminal tube: anthers 10, in 2 whorls of 5: ovary 5-celled.
each cell with 1 ovule ....ocoocoviieiiicecci 9. Sphaerosacme

1. MUNRONIA Wight

Shrubs; indumentum of simple and bifid hairs. Leaves odd-pinnate: leatlet
margins entire or toothed. Flowers bisexual in axillary panicles. Calyx deeply 5-
lobed. Petals S, united below with staminal tube. Staminal tube cylindrical with 10
filiform appendages at margin; anthers 10. Disc tubular. Ovary 5-celled. each cell
with 2 superposed ovules. Fruit a 5-valved loculicidal capsule: cells 1 - 2-seeded.

1. M. pinnata (Wall.) Theobald; M. wallichii Wight

Dwarf shrub; stems 15 — 100cm, mostly naked, little branched. Leaves 18 —
30cm, clustered at branch ends; leaflets 2 — 3 pairs, ovate, 5 — 10 x 2.5 — 5cm, acute
or acuminate, base rounded, margin entire or rarely coarsely toothed, sparsely
pubescent beneath. Panicles subumbellate, 6 — 9cm. Calyx lobes 5 — 6 x 2mm. free
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almost to base. pubescent. Petals white or rose-coloured, lanceolate, ¢ 3 x 0.7cm,
united with staminal tube in lower third. Staminal tube ¢ 2.25cm; apical appendages
linear-lanceolate, c 2mm. Fruit globose, 1-1.5cm diameter.

Darjeeling: Tista Valley. Kalighora, Sivoke etc. Subtropical and terai forests,
300m. March - April.

2.MELIA L.

Trees; indumentum of simple and tufted hairs when young. Leaves 2 — 3-pinnate;
leaflet margins serrate. Inflorescence an axillary thyrse. Calyx 5-lobed to near base.
Petals 5. free, imbricate. Staminal tube cylindrical, expanding near mouth, 10-
ribbed with bifid filiform appendages at mouth; anthers 10. Disc small, annular.
Ovary 5 - 7-celled, each cell with 2 superposed ovules; stigma capitate, 5-lobed.
Drupe with a 5 — 7-celled stone, each cell 1 — 2-seeded.

1. M. azedarach L.; M. composita Willdenow, M. bukayun Royle. Sha: Ja Shing;
Nep: Bakaina, Bakain (34), Lapsi (34); Eng: Persian Lilac. Fig. 3a —f.

Tree 6 — 15m. Leaves 40 — 80cm, lateral rachises 3 — 7 pairs; leaflets ovate or
elliptic, 4 - 5 x 1.5 - 2.5c¢m, acuminate, base rounded, margin serrate, indumentum
of scattered stellate hairs beneath when young, later glabrous. Calyx lobes ovate, ¢
2mm. Petals white or purplish, oblanceolate, 8 -9 x 1.5 —2mm, spreading. Staminal
tube ¢ 8mm; appendages ¢ Imm. Ovary ovoid, ¢ 2mm diameter, lobed. Drupe
ovoid-ellipsoid, ¢ 1.25cm diameter, yellow; stone ¢ 1 x 0.7cm, 5 — 7-ribbed.

Bhutan: C - Thimphu district (near Thimphu) and Punakha district (Wangdu
Phodrang and Punakha); Darjeeling. Commonly planted at roadsides, 300 -
2320m. March — May.

A rapid-growing species often planted as an ornamental tree; wood used to make
furniture (48); stones from fruit used as beads (126).

3. AZADIRACHTA Jussieu

Similar to Melia azedarach but with pinnate leaves and indumentum of simple
hairs; flowers both bisexual and male on same plant, smaller than those of Melia,
ovary 3-celled. each cell with 2 collateral ovules; stigma 3-lobed; drupe 3-lobed.

FIG. 3. Meliacese. a - f. Melia uzedarach a. poruon of flowering shoot: b, flower; ¢, dissected flower;
d. anther and staminal appendages; ¢. fruit. lateral view: f, frun, apical view. g — i, Dysoxylum
hinectariferum. g. leaf and young fruit in longitudinal section; h. ripe fruit; i. seed with arillode around
auachment area | -1. Toona cihata- . female flower with two petals removed: k, dehisced capsule with
two valves removed. |. seed. m - o, Chukrasia tubularis m, female flower with two petals removed: n,
dehisced capsule: o, seed. Scale: g x i nx Joahx A ax Yk ox e fx 1% 1x2mx3;bx4; x5,
Jcx6;d x 1S Drawn by M. Bates.
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1. A. indica Jussieu: Melia azadirachta L. Eng: Neem Tree.

Tree 8- 25m. Leaves 15— 30cm; leaflets 5 —9 pairs (terminal leaflets sometimes
lacking). ovate-lanceolate, 5 — 8 x 1.5 — 2cm, acuminate, base cuneate, margin
serrate, glabrous at maturity. Thyrses axillary, c 20cm; flowers white. Calyx ¢ Imm.
Petals oblanceolate, ¢ 5 x 2mm. Staminal tube ¢ 4mm. Drupes ovoid, ¢ 2 x 1.5cm,
greenish-yellow, [-seeded.

Darjeeling. Cultivated, up to 1200m (34).

Often planted as a roadside tree and valuable for firewood (130); seeds yield an
oil used medicinally and as an anthelmintic for cattle (16, 126).

4. HEYNEA Sims

Trees or shrubs, usually with simple hairs. Leaves pinnate; leaflet margins entire.
Dioecious; flowers unisexual, in axillary panicles. Calyx 4 — 5-lobed. Petals 4 -5,
free. Stamens 10; filaments united at base, free above middle, bearing 2 appendages
at apex; anthers in female flowers narrow, not producing pollen. Disc ﬁng-lllfe.
Ovary 2 — 3-celled, each cell with 1 — 2 ovules; stigma clavate. Fruit an ellipsoid,
1-celled capsule.

1. H. trijuga Sims: Trichilia connaroides (Wight & Amott) Bentvelzen. Nep:
Ankhataruwa (34).

Shrub or tree, 2 — 6m. Leaves 20 — 40( — 50)cm; leaflets 2 — 5 pairs, ovate, 4.5
- 12(-20) x 2 - 5( - 7.5)cm, acuminate, base rounded, glabrous, usually with
several scattered glands on either side of midrib. Panicles cymose or subumbellate,
up to 40cm. Calyx ¢ Imm. Petals white, oblong, ¢ 4 x 1.25mm, incurved at apex.
Stamens 10; filaments alternating in length, appendages linear, acute, as long as
anthers. Ovary ¢ 0.5mm, 2 - 3-celled. Capsules ellipsoid, ¢ 1.3 x 1.2cm, 1-celled
(other cells aborted), 2-valved almost to base, reddish; seed ovoid, ¢ 1 x 0.75cm, +
compressed: arillode thin, white.

Bhutan: C - Punakha district (near Punakha, Wangdu Phodrang and Chusom);
Darjeeling: foothills and terai. River banks, 500 — 1525m. April — May.

Seeds yield a useful oil (34).

5. WALSURA Roxb.

Trees: indumentum of simple and/or bifid hairs. Leaves trifoliolate or odd-
pinnate; leaflets entire. Thyrses axillary. Flowers bisexual or unisexual (then plants
dioecious). Calyx 5-lobed. Petals S, free, valvate to imbricate. Stamens 10;
filaments connate below and often with a pair of lanceolate apical appendages;
antherodes in female flowers smaller and without pollen. Disc annular. Ovary
usually 2-celled; stigma capitate, pistillode in male flowers small, flattened; stigma
broader than in female and bisexual flowers. Berry 1 — 2-seeded.
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1. Leaves trifoliolate; filaments linear.........ccocoevvvvvvvevcverreenen.. 1. W. tubulata
+ Leaflets 3 — 5; filaments subulate .........occceeeecvvevivieevieieieeee. 2. W. robusta

1. W. tubulata Hiern. Nep: Phalame (34).

Leaves 20 — 40cm, trifoliolate; leaflets narrowly ovate or elliptic-oblong, 8 - 25
x 3.5 — 8cm, acuminate to a blunt tip. base cuneate, glabrous, glossy on upper
surface. Thyrses scarcely equalling leaves. Flowers c 6mm. Staminal tube glabrous
outside, thinly pubescent within.

Darjeeling: duars (34, 80). Terai forests. March.

2. W. robusta Roxb.

Tree to 33m. Leaves 15 — 30cm; leaflets S or sometimes 3, ovate or elliptic. 5 -
15 x 2.5 — 8cm, acuminate, base rounded, glossy above. Thyrses almost as long as
leaves, densely pubescent. Flowers ¢ 4mm. Staminal tube white, pubescent below.
Fruit subglobose, 12 — 16mm diameter.

W Bengal Duars: Buxa. Terai forests, 600m. April.

6. CIPADESSA Blume

Trees. Leaves odd-pinnate; leaflets entire or serrate. Indumentum of simple
hairs. Monoecious; flowers bisexual or unisexual. Calyx S-lobed. Petals 5 free,
valvate. Stamens 10; filaments connate near base with a pair of filiform appendages.
Disc dish-shaped. Ovary 5-celled, each cell 1( - 2)-ovuled, stout: stigma capitate.
Drupe small, slightly fleshy, subglobose, usually with 5 stones.

1. C. baccifera (Roth) Miquel; C. fruticosa Blume
Shrub or tree 2 — 4m. Leaves 15 — 40cm; leaflets 3 — 6 pairs, ovate-elliptic, 3 —
9 x 2 —4cm, acuminate, base rounded, margins entire or bluntly serrate, sparsely
pubescent along veins beneath. Thyrses small. 4 — 10cm. Calyx lobes ¢ Imm. Petals
white, ¢ 3 x 1.5Smm. Stamens ¢ 2.5mm. Drupes 5 — 6mm diameter. 5-lobed, scarlet.
Darjeeling: Singla, probably cultivated (34). 600m. May.

7. AGLAIA Loureiro

Trees; indumentum of stellate hairs or peltate scales at least on young parts.
Leaves pinnate. Dioecious; flowers unisexual; male inflorescences paniculate,
many-flowered; female inflorescences fewer-flowered, + racemose. Calyx 4 - 5-
lobed. Petals 4 — 5, free or connate. Staminal tube 0.5 — 5Smm: anthers 5 — 10:
antherodes similar, without pollen. Disc absent. Ovary | — 3-celled. each cell with
1 or 2 ovules; stigma subsessile, capitate. Pistillodes minute. Fruit 1-celled.
indehiscent or a 2 — 4-valved capsule; seeds 1 — 4, partly or completely surrounded
by a fleshy arillode.

Dr. C. Pannell, Oxford, kindly provided unpublished data and identifications of
the Bhutanese Aglaia species recognised here.
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1. Leaflets mostly 5 — 9, base CUN@ALE .........cceevereienrerininiiniice e, 2
+ Leaflets mostly 9 - 15, base usually rounded at least on one side ............... 3
2. Young parts with pale yellow-brown, peltate scales; leaflets mostly 7 —9; fruit
obovoid, 2.5 -3 x 2-2.5cm, 2 — 3-seeded .....ccoocureirrririreinninnnnans 1. A. lawii

+ Young parts with red-brown peltate scales; leaflets mostly 5; fruit subglobose,
25-4x25-35cm. 1 - 2-seeded ...cecerureenee . .. 2. A. korthalsii

3. Leaflets 12 - 18 x 4 — 6cm; fruit asymmetrically ellipsoid, 2.3 - 2.7 x 1.5 -
1.7em. 1-seeded ........oveviviiiieee e 3. A. perviridis

+ Leaflets 15-25(-30) x 7—-9( - 15)cm: fruit broadly pyriform, 3 -5 x 3 —4cm,
2= 3-5€8dEA ...t s 4. A. spectabilis

1. A. lawii (Wight) Ramamoorthy; A. chittagonga auct. p.p. non Miquel, Amoora
lawii (Wight) Beddome: A. chittagonga sensu F.B.I. p.p. non (Miquel) Hiern

Tree 10— 15m; young parts with dense pale yellow-brown, peltate scales. Leaves
20 -45cm; leaflets 5 -9, ovate-elliptic, 9 — 15 x 3 — 6cm, acuminate, base cuneate,
peltate-scaly when young. Male panicles up to 20cm. Calyx 4-toothed, ¢ 1mm.
Petals 34, c 2mm, orange. Anthers 6 — 8. Femnale panicles 8 — 10cm. Calyx ¢ 3mm,
thickly peltate-scaly. Capsule obovoid, 2.5 ~ 3 x 2—2.5cm, 3-valved, 2 - 3-seeded,
densely scaly.

Bhutan: S — Chukka district (Gedu and Marichong), Gaylegphug district (Sham
Khara), C - Punakha district (Punakha) and Tongsa district (near Pertimi). Warm
broad-leaved forests, 900 — 1450m. June - July.

2. A. korthalsii Miquel
SimilartoA. lawii but young parts clothed with red-brown scales; leaflets usually

5. acute; panicles red-brown scaly: fruit subglobose. 2.5 -4 x 2.5 — 3.5cm, 2-celled,
1 - 2-seeded.

Bhutan: S - Samchi district (Khagra valley near Gokti) and Chukka district
(Marichong). Subtropical forests, 550 — 900m. March — April.

3. A. perviridis Hiemn. Nep: Sanu Lahasune (34). Bale Mauwa (34), Bandare.

Tree to 15m; young parts red-brown scaly. Leaves 40 — S0cm; leaflets 9 - 15,
ovate-lanceolate, 12 - 18 x 4 — 6cm, acuminate, base obliquely rounded, sparsely
peltate-scaly along veins. Male panicles broad. ¢ 15 x 15cm; petals 5, ¢ Imm.
Fruiting panicles 20 - 25cm, pendulous. Fruit asymmetrically ellipsoid, 2.3 - 2.7
x 1.5-1.7cm, 1-celled, 1-seeded, densely brownish peltate-scaly.

Bhutan: S - Samchi district (Tamangdhanra Forest), Chukka district (Marichong)
and Sarbhang district (below Getchu). C - Tongsa district (between Pertimi and
Tintibi Bridge): Darjeeling: Sureil, Kurseong and Punkabari. Subtropical forests,
760 — 1670m. June - July.
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4. A. spectabilis (Miquel) Jain & Bennet; Amoora spectabilis Miquel, A. wallichu
King. Nep: Lali (34), Amari.

Similarto A. perviridis but a large tree to 25m:; leaves up to 85cm: leaflets ovate-
oblong, 15-25(-30) x 7—9( - 15)cm, bluntly apiculate or shortly acuminate, base
rounded, glabrous; male panicles 30 —45cm; female panicles 7 - 10cm: fruit broadly
pyriform, 3 -5 x 3 — 4cm, 3 - 4-celled, 2 - 3-seeded.

Darjeeling: Mal Forest and Tista valley. Subtropical and terai forests, 300 -
360m. August — September.

Timber useful (16).

8. APHANAMIXIS Blume

Trees; indumentum of simple hairs. Leaves pinnate; leaflets entire. Dioecious;
male panicles large with spicate branches; female inflorescences spicate; male
flowers smaller than female. Calyx 5-lobed. Petals 3. free, fused in lower half to
staminal tube. Staminal tube short, globose; anthers 6; antherodes in female flower
without pollen. Disc absent. Ovary 3-celled, each cell with 2 ovules; style very
short; stigma conical, 3-angular; pistillodes in male flowers rudimentary. Fruit 2 -
3-valved; seeds 1 or 2 per cell, each covered by an arillode.

1. A. polystachya (Wall.) Parker; Amoora rohituka Wight & Amott. Sha: Wagorey
Doro Shing; Nep: Lahasune (34).

Tree 6 — 10m. Leaves 60 — 75cm; leaflets 6 — 7 pairs, ovate 13 —20 x 6 — 7.5cm.
acute, base obliquely rounded, glabrous. Male panicles 15 - 30cm; female
inflorescences + as long as leaves. Male flowers ¢ 3mm; female flowers ¢ 6mm.
Fruit obovoid, ¢ 3 x 2.5cm, glabrous: seeds ellipsoid. ¢ 2 x 1.5cm, brown, covered
by orange-red arillode.

Bhutan: S — Phuntsholing district (near Phuntsholing) and Chukka distnct
(Rydak Valley); Darjeeling: Jalpaiguri, Rungit Valley, Kalimpong. Tista Valley.
Subtropical and terai forests, 200 — 1220m. April — October (34).

9. SPHAEROSACME Royle

Trees; indumentum of simple hairs. Leaves odd-pinnate; leaflets entire. Dioecious;
male inflorescences paniculate with racemose branches; female inflorescences
racemose, + as long as leaves. Calyx 5-lobed. Petals 5, imbricate. Staminal tube +
globose, anthers 10 in 2 whorls of 5. Disc absent. Ovary 5-celled. each cell 1-
ovulate. Fruit 2 — 5-valved; seeds surrounded by an arillode.

1. S. decandra (Wall.) Pennington; Amoora decandra (Wall.) Hiemn, Lansium

decandrum (Wall.) Briquet. Nep: Bandre (34), Rite (34), Lasunni.
Tree 15m. Leaves ¢ 45cm; leaflets elliptic or oblanceolate, ¢ 7 pairs, 6 — 15 x 4
5cm, shortly acuminate, base obliquely rounded, finely pubescent on both
surfaces. Male inflorescences ¢ 25cm. Calyx ¢ Imm. Petals broadly elliptic, c 4mm.
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Staminal tube + as long as petals. Capsules obovoid, ¢ 3 x 2.5c¢m, mostly 3-seeded;
seeds broadly ellipsoid. ¢ 1.5 x 1.5cm, completely enclosed by orange arillode.

Bhutan: S - Chukka district (Marichong and Chukka) and Sarbhang district
(Phipsoo). C — Tongsa district (Dakpai); Darjeeling. Subtropical forest, 285 -
1650m. June — July.

10. CHISOCHETON Blume

Trees: indumentum of simple hairs. Leaves even pinnate; leaflets entire. Dioecious;
inflorescence of axillary panicles or racemes. Calyx with an almost entire margin.
Petals 4 - 5, free, imbricate, adnate to staminal tube below. Staminal tube
cylindrical: anthers 6, alternating with lobes of tube; antherodes in female flowers
rudimentary. Disc annular. Ovary several-celled; ovules 1 —2 per cell; stigma small
capitate: pistillode in male flowers slender. Fruit a 2 - 5-celled capsule; seed partly
surrounded by an arillode.

1.C. cumingianus (C.DC.) Harms; C. paniculatus Hiern nom. illeg. Nep: Bandrephal
(34). Lasuni.

Tree ¢ 12m. Leaves 60 — 70cm: leaflets ovate-lanceolate, ¢ 28 x 9cm, acuminate,
base cuneate, pubescent at least on veins. Male panicles ¢ 60cm with racemose
branches, flowers + tubular ¢ 1.2cm. Female inflorescence racemose, ¢ 50cm, later
pendulous. Fruit globose, 6.5 — 8cm diameter, reddish; seeds black, glossy, covered
at base by orange arillode. )

Bhutan: S — Samchi, Phuntsholing, Gaylegphug and Deothang districts;
Darjeeling: terai and foothills. Subtropical forest slopes, 380 — 870m. June.

East Himalayan plants are referred to subsp. balansae (C.DC.) Mabberley.

11. DYSOXYLUM Blume

Trees; indumentum of simple hairs. Leaves pinnate; leaflets entire. Dioecious;
flowers in axillary thyrses. Calyx 3 — S-lobed. Petals 3 - 6, free or fused to staminal
tube. Staminal tube cylindrical. Disc tubular. Ovary 2 — 5-celled, each cell with 1
-2 ovules: stigma discoid or capitate. Fruit a 2 - 5-valved capsule; seeds partly or
completely surrounded by arillode.

1. Leaflets large, 15 =41 X 6 — 130 ..ocoooviiiiiiiicecceeceeceee et e e 2
+ Leaflets small, 7 =20 X 3= 8CmM ...ccooooviiiiiccee e 4
2. Leaflets pubescent or softly tomentose beneath ......................... 4. D. grande
+ Leaflets glabrous beneath ................ccooviiniiiiiiicccceeeeee e 3

3. Thyrses up to 7cm; calyx subentire; petals ¢ 7.5mm ... 1. D. binectariferum
+ Thyrses 45 — 50cm: calyx distinctly toothed; petals ¢ 1Smm 3. D. excelsum
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4. Leaflets 11 = 13 Pairs ......cccovvererrimememcceiicriiecc e S. D. mollissimum
+ Leaflets 2 — 7 PAITS .cecueevrieiiiieccie ettt 5
5. Leaflets reticulate beneath; staminal tube pubescent ........ 2. D. reticulatum
+ Leaflets not reticulate beneath; staminal tube glabrous ............ 6. D. pallens

1. D. binectariferum (Roxb.) Beddome. Nep: Lahasune (34). Fig. 3g - i.

Tree 12 — 15m. Leaves 50 — 75cm; leaflets S pairs, ovate or oblanceolate, 15 -
30 x 7 = 13cm, acuminate, base rounded, entire, glabrous. Thyrses up to 7cm
Flowers 9 — 10mm, 4-merous. Calyx subentire, 2 — 3mm. Petals white, oblong, «
7.5mm, pubescent. Staminal tube ¢ 6mm. Capsule globose, 5.5 — 6cm, orange
yellow, 4 — S5-celled; seeds blackish-red, glossy, with orange arillode arounc
attachment area.

Bhutan: S—Samchidistrict (Khagra valley), Phuntsholing district (Phuntsholing
and Sankosh district (Pinkhua); Darjeeling: Jalpaiguri. Subtropical and tera
forests, 340 — 550m. September (34).

2. D. reticulatum King

Similar to D. binectariferum but leaves 22 — 45cm; leaflets 4 — 7 pairs, 8 — 17
4 — 6cm, shortly acuminate, base asymmetrically cuneate, distinctly reticulate
beneath; flowers ¢ 6.5mm, in simple racemes 15 — 20cm: capsule pyriform, ¢ 8 »
6.5cm; seeds triangular, ¢ 3cm.

Darjeeling: Riang, Tista Valley. Subtropical forests.

3. D. excelsum Blume; D. procerum Hiem. Nep: Lahasune (34).

Similar to D. binectariferum but thyrses 45 — S0cm; calyx ¢ 1.5mm, distinctly
toothed; petals c 1.5cm; staminal tube + as long as petals; capsule | — 3-seeded
ovoid or globose, ¢ 4cm diameter, creamy-white; seeds orange.

Bhutan: S — Sarbhang district (above Sarbhang): Darjeeling: widespread: W
Bengal Duars: Buxa. Dense subtropical forests, 600 — 1670m. November -
January.

Flowers strongly scented of garlic (16).

4. D. grande Hiem; Chisocheton? costatus Hiem

Tree, 12m or taller. Leaves up to 1m; leaflets 5 — 7 pairs, elliptic, 16 —41 x 6 -
13cm, acuminate, base rounded, pubescent or softly tomentose beneath; latera
veins 18 — 25 pairs, prominent beneath. Flowers in thyrses, 4-merous, ¢ 4mm. Frui
ellipsoid, ¢ 4cm diameter, longitudinally ribbed.

Bhutan: S — Sarbhang district (Lao Pani). Subtropical forest, 400m.

5. D. mollissimum Blume; D. hamiltonii Hiem. Nep: Chhalegach (34).

Tree c 10m. Leaves 60— 75cm: leaflets 11 — 13 pairs, lanceolate, 9- 11 x 3—4cm.
acuminate, base obliquely rounded, margin entire, glabrous or pubescent in vein
axils beneath. Male inflorescences 22 — 35cm, paniculate, slender; flowers 4-
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merous. Calyx 1.5mm. Petals c 9mm. Staminal tube c 8mm. Female inflorescences
up to 13cm, racemose. Capsule 1 — 3-seeded, pyriform-globose, 1.75 — 2.5cm
diameter.

Bhutan: S — Samchi district (Tamangdhanra Forest); Darjeeling: Birick,
Singla, Tista Valley, etc. Subtropical forest, 600m. June.

Flowers strongly scented of garlic (16).

6. D. pallens Hiemn

Small tree. Leaves 22 — 80cm: leaflets 2 — S pairs, oblong or elliptic, 7 — 20 x 3
- 8cm. acuminate, glabrous. Inflorescences racemose, flowers 4-merous. Calyx
cup-shaped ¢ Imm. Petals c 8mm. Staminal tube glabrous. Capsule pyriform, 3 x
2.5cm, slightly pubescent.

Darjeeling: locality unknown (34, 80).

A poorly known plant which may not be distinct from D. cyrtobotryum Miquel.

12. TOONA (Endlicher) Roemer

Deciduous or evergreen trees. Leaves even- or rarely odd-pinnate; leaflets entire,
glabrous or with simple hairs. Flowers in thyrses, 5-merous, unisexual, but with
vestiges of opposite sexual parts present. Stamens 5 + free, borne on an elongated
disc, antherodes in female flowers shrivelled. Ovary 5-celled, each cell with 6 — 10
ovules, densely hairy. Capsules thinly or thickly woody, opening from apex by 5
valves; seeds borne on a 5-angled columella as long as capsule.

1. Capsule valves without lenticels; petiolules up to 1.5cm; sepals free
1. T. ciliata

+ Capsule valves lenticellate; petiolules 5 — 6mm:; sepals free or united ........ 2

2. Capsule valves thinly woody, smooth; sepals united into a low, lobed cup
2. T. sureni

+ Capsule valves thickly woody, warted; sepals free ............ 3. T. microcarpa

1. T. ciliata Roemer; Cedrela toona Rottler & Willdenow, C. kingii C.DC. Sha:
Rawa Shing; Nep: Toon, Tun, Tuni (34), Eng: Indian Mahogany. Fig. 3j - 1.

Large tree 20 - 27m. Leaves to ¢ 40( — 70)cm; leaflets (3 — )6 — 12 pairs, ovate-
lanceolate, 11 - 12 x 3.5 - 4( - 6)cm, acuminate, base obliquely rounded, glabrous
or pilose on veins beneath, veins c 18 pairs. Thyrses + as long as leaves, sparsely
pubescent. Sepals ovate, c 0.8mm, pubescent. Petals ovate-oblong, 3.5 -4.5(-5.5)
x 2 = 2.5( = 3)mm, # ciliate. Anthers shorter than filaments. Capsule oblong,
(1.5 -)2( - 3.5)cm; seeds ¢ 15mm, + equally winged at both ends.

Bhutan: S — Chukka district (above Chukka) and Sarbhang district (Phipsoo
Khola); Darjeeling. Subtropical forest, 300 — 1760m. November — March.
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Timber valuable and distinctively scented (16, 48). Several varieties of this
species have been reported from Sikkim and Darjeeling but appear to be of htle
taxonomic significance.

2. T. sureni (Blume) Merrill; Cedrela febrifuga Blume. Nep: Toon.

Similar to T. ciliata but leaflets + coriaceous, up to 20 x 7.5cm:; calyx cup-like
¢ Imm, 5-lobed; capsule thinly woody, dark brown, smooth, covered with pale
lenticels.

Bhutan: S - Chukkadistrict (Marichong); Darjeeling: Darjeeling and Kalimpong
districts. Warm broad-leaved forests, 1200 — 1830m. July (34).

3. T. microcarpa (C.DC.) Harms; Cedrela microcarpa C.DC. Nep: Tun. Tuni (34).
Similar to T. ciliata but leaflets mostly 9 pairs, up to 14 x 6cm; sepals + free:
capsules thickly woody, dark brown, with prominent lenticels.
Darjeeling: Kalimpong, Pankabari and Rangirum. Warm broad-leaved forest,
1220 — 1670m. November — December.

13. CHUKRASIA Jussieu

Deciduous trees. Leaves odd-pinnate; leaflets entire (leaves of young trees
mostly bipinnate with lobed leaflets), glabrous or with simple hairs. Flowers large,
4 — 5-merous, functionally unisexual but appearing bisexual. Calyx 4 — 5-lobed.
Petals 4 — 5, free, becoming reflexed later. Staminal tube broadly cylindrical.
narrowed at apex; anthers or antherodes attached to margin. Disc in functionally
male flowers scarcely developed, in functionally female flowers cushion-like.
Ovary 3-celled, each cell with numerous ovules; style slender; stigma capitate:
pistillode scarcely distinguishable from ovary but style and stigma more slender.
Capsule woody, ellipsoid, 3 — 5-valved; columella with 3 flat ridges; seeds with
terminal wing, 80 — 100 per cell, arranged laterally in two tiers.

1. C. tabularis Jussieu. Nep: Hallonre, Hallonre Tun (34), Katli (34), Chukrassi,
Bogipoma. Fig. 3m - o.

Tree c 20m. Leaves 40 — 75cm; leaflets 6 — 8 pairs, ovate or oblong, 9 — 14 x 4.5
— 6¢cm, acuminate, base obliquely rounded, pubescent. Panicles terminal, ¢ 30cm.
Calyx 2 — 3mm. Petals yellow, oblong, ¢ 12 x 3mm. Staminal tube ¢ 10 x Smm.
Ovary flask-shaped, ¢ 7mm, tapering into style. Capsule ovoid-ellipsoid, ¢ 5 x
2.75cm, columella + as long; seeds ¢ 2 x 1.2cm, embryo elliptic, ¢ 8 x Smm.

Bhutan: S — Phuntsholing district (near Phuntsholing), C — Tongsa district
(Wangde Khola); Darjeeling: Ryang and Tista Valleys. Warm broad-leaved
forests, 350 — 1070m. May.

Cultivated in S Bhutan for its valuable timber.
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Family 90. MALPIGHIACEAE
by A.J.C. Grierson

Scrambling or twining shrubs. Leaves opposite, simple, entire, pinnately veined,
exstipulate. Flowers actinomorphic or weakly zygomorphic, bisexual, in axillary or
terminal racemes or panicles on jointed bibracteate pedicels, 5-merous. Calyx
glandular or not. Petals free, clawed or not. Stamens 10; filaments connate at base.
Ovary superior. 3-lobed; styles 1 or 3. Fruit simple or mericarpic usually of 3, -
seeded samaras.

1. Calyx with a large gland at base: style 1; fruit simple, samara with 3 radiating

WIDNES ...oooieiiiniaeserineseestsstssssetsesssese s ses s st sesesessseseesesessenessessans 1. Hiptage
+ Calyx without glands: styles 3; fruit mericarpic, samaras surrounded by an
oblong or suborbicular Wing ..........cceceeeriveecrnnnncnecnenes 2. Aspidopterys

1. HIPTAGE Gaertner

Description as for Malpighiaceae; distinguishing characters set out in key.

1. H. bengalensis (L.) Kurz; H. madablota Gaertner. Nep: Charpate Lahara (34),
Madhabi-lata (34). Fig.4a —e. .

Scrambling shrub. Leaves coriaceous, ovate, 8 — 18 x 2.5 — 6.5cm, acuminate,
base cuneate. glabrous. Racemes 5 — 7cm; pedicels ¢ 7 mm; bracts narrowly
lanceolate, ¢ 2mm. Calyx with a dark oval gland, ¢ 2 x Imm, at base; lobes oblong,
¢4 x 2mm, rounded. Petals reflexed, white; upper one yellow, elliptic, ¢ 10 x mm,
fimbriate, base narrowed into a claw + as long as calyx. Stamens declinate, one
longer than others, all fertile. Style upturned at end. Samaras with stiff oblanceolate
wings: lateral ones ¢ 2.5 x lcm; central one ¢ 3.5 x 1.75cm. )

Bhutan: S - Samchi and Sarbhang districts, C - Tongsa and Tashigang districts;
Darjeeling. Subtropical and warm broad-leaved forest slopes. 550 — 970m. March
— April.

FIG. 4. Malpighiaceae and Coriariaceae. Malpighiaceae. a — e, Hiptage bengalensis. a, portion of
flowering shoot: b, flower: ¢, calyx showing gland. d. upper petal; e, fruit. f - k, Aspidopterys
glabriuscula. f. flowering shoot; g. flower; h, flower with petals and stamens removed.; i. fruit; j, samara
showing seed; k, 1.s. fruit. |. Aspidopierys nutans : fruit. Coriariaceae. m ~ p, Coriaria napalensis: m,
flowering shoot; n.two flowers: o, fruit with fleshy persistent petals: p, achene. Scale: a, fx 4; e, m x Vi
S x kx4 dx2ib.ex3inx5:0.px 6, g.hx 7. Drawn by M. Bates.
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2. ASPIDOPTERYS Jussieu
Description as for Malpighiaceae; distinguishing characters set out in key.

1. Leaves pubescent on veins beneath, otherwise glabrous; samaras surrounded
by an oblong or oblanceolate wing longer than broad ..... 1. A. glabriuscula
+ Leaves whitish pubescent beneath; samaras surrounded by a broadly elliptic
wing +as broad as 1ong ... 2. A. nutans

1. A. glabriuscula Jussieu: A. roxburghiana sensu F.B.1. p.p. non Jussieu. Fig. 4f
-k

Twining shrub. Leaves ovate or elliptic, 5 — 9 x 3.5 — 5cm, acuminate, base
rounded, pubescent on veins beneath; petioles up to lcm. Inflorescence branches +
subumbellate; pedicels 3 — 5 mm; bracts subulate, c Imm. Calyx oblong, ¢ 1.5mm.
Petals oblanceolate, ¢ 3mm. Stamens erect, ¢ 2.5mm. Samaras surrounded by a
membranous wing ¢ 3 x 1.3cm, glabrous; seed + central.

Bhutan: S - Gaylegphug district (117), C — Tongsa district (Shamgong) and
Mongar district (Shongar); Darjeeling. Climber on warm broad-leaved forest
slopes. 1500 — 1650 m. August.

2. A. nutans (Roxb.) Hook. f. Nep: Shubung Lahara (34). Fig. 4 1.

Similar to A. glabriuscula but leaves more broadly ovate, 9 — 13 x 4.5 — 11cm,
acuminate, base rounded or subcordate, appressed whitish pubescent beneath;
petioles up to 3.5cm; samaras broadly elliptic, ¢ 2.5 x 2 — 2.5cm, appressed whitish
pubescent.

Darjeeling: Badamtam, Sukna and Rungit and Tista Valleys. Subtropical
forests, 335 - 610m. July — September.

Family 91. POLYGALACEAE
by Kit Tan

Annual or perennial (sometimes saprophytic) herbs, shrubs or small trees.
Leaves altemate, rarely opposite, simple, entire, exstipulate, sometimes scale-like
or absent. Flowers bisexual, zygomorphic. Bracts and bracteoles present or absent.
Sepals 5, all free or lower 2 connate, * equal or 2 inner ones wing-like, larger than
3 outer. Petals 3 (in Bhutan), unequal, free or variously united: lower keeled, often
lobed or crested. Stamens (2 - )4 — 8( - 10): anthers basifixed, opening by an apical,
oblique pore or longitudinal slit. Ovary superior, 2-celled, sessile or stipitate; ovules

1 percell. anatropous, pendulous: style 1, straight or curved, dilated or lobed at apex.
Fruit a 2-seeded loculicidal capsule or berry. Seeds arillate or exarillate.




1. POLYGALA

Inner sepals wing-like, much larger than 3 outer; stamens 8: seeds arillate

1. Polygala
Allsepals + equal, not petaloid or wing-like; stamens 2 —6; seeds inconspicuously
arillate or eXarillate ..........ccovveviiiiiiiiiir s 2

Autotrophic; leaves green; fruit dehiscent, not enclosed by sepals; style
SIZMONA ...t 2. Salomonia
Saprophytic; leaves absent or reduced to brownish-violet scales; fruitindehiscent.
enclosed by sepals; style straight or very slightly curved .... 3. Epirixanthes

1. POLYGALA L.

Herbaceous annuals, suffrutescent perennials, shrubs or small trees. Leaves

alternate or verticillate. Bracts and bracteoles present. Sepals persistent or caducous;
inner two wing-like, larger than 3 outer; outer sepals all similar or two similar and
one dissimilar. Petals united and adnate to staminal sheath; keel petal with laciniate
crest. Stamens 8; filaments united for at least half their length. Capsule flattened,
usually + winged, often notched, with entire margins, dehiscent. Seeds glabrous to
pilose; aril usually conspicuous.

1.

+

2.

»

W

o

~

Wing sepals caduCouUS ..o 2
Wing sepals PErSiStent ..........coeviuemniriiieiiniinieicrcce e 6
Herbaceous annuals; wing sepals 2 — 3mm ........cccccccecrmneniincnnnnnnenne 3
Erect shrubs or small trees; wing sepals 13 — 17mm ..., 4

Flowers white, suffused or tipped pink: seeds oblong-ellipsoid
1. P. tatarinowii

Flowers yellow to pale orange; seeds ovoid-globose ................. 2. P. furcata
Flowers white tipped purple; capsules unribbed .................. 5. P. karensium
Flowers yellow to deep orange. sometimes suffused reddish-purple: capsules
prominently ribbed at Maturity ..o 5
Inflorescence unbranched; aril irregularly lobed ....................... 3. P. arillata
Inflorescence branched; aril helmet-shaped ....................... 4. P. tricholopha
Wing SEPAlS BrEEM ....ccuiiiuiiiiiiiiieii s 7
Wing sepals coloured, petaloid ..........cocovveieinierininii, 8
FloWers YEIIOW ....cvoviiiiiiiiii s 10. P. linarifolia
Flowers white suffused pink ..., 11. P. glomerata
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9. Bracts and bracteoles persistent: wing sepals (5 - )6.5 — 7mm; capsules ciliate
8. P. persicariifolia
+ Bracts and bracteoles caducous: wing sepals 3 — 4mm; capsules glabrous

9. P. longifolia

10. Leaves hirsute-villous; capsules ciliate .......................... 6. P. crotalarioides
+ Leaves sparsely pubescent, puberulent to subglabrous; capsules not ciliate

7. P. sibirica

1. P. tatarinowii Regel; Semeiocardium hamiltonii Hasskarl, P. triphylla auct. p.p.
non D. Don. Fig. 5a—c.

Herbaceous annual 1.5 — 12cm. Stems erect, slender, simple or sparingly
branched at base, glabrous. narrowly winged. Leaves broadly obovate to suborbicular,
to 2 x 2cm, mucronate, green, glabrous or with some scattered hairs above,
subglaucous beneath, ciliate; petioles 0.5 — cm. Racemes terminal, dense, elongating
to Sem in fruit. Bracts and bracteoles ovate-lanceolate, c 0.5mm, caducous. Flowers
white, suffused or tipped pink; pedicels 0.5 — 0.8mm, elongating to 1.5mm in fruit.
Sepals glabrous; outer ovate, boat-shaped, ¢ 1.5mm, obtuse to subacute; wing sepals
suborbicular to obovate-spathulate, c 2mm, caducous. Upper petals and stammgl
sheath glabrous. Keel petal shorter than upper petals, uncrested. Filaments free in
upper 1/4. Style curved. Capsule narrowly winged, suborbicular to quadrangular,
2-2.5x2.8- 3mm, emarginate, green, glabrous. Seeds oblong-ellipsoid, 1.5 - 1.6
x 0.7 — Imm, shiny black, pubescent-pilose; aril obliquely 2-lobed, to 0.6mm,
cream.

Bhutan: S - Deothang district, C — Thimphu, Punakha, Mongar and Tashigang
districts; Sikkim; Chumbi. Open grassy places, roadsides, 1500 — 4000m. August
— October.

2. P. furcata Royle: P. triphylla D. Don, P. glaucescens Wall. nom. nud., P.
triphylla D. Don var. glaucescens (Royle) Bennett p.p. Fig. 5d —f.

Herbaceous annual 3 - 17cm. Stems slender, simple or branched and narrowly
winged in upper part, glabrous. Leaves broadly ovate to elliptic-ovate, 2—3.5x 0.5
— 1.5cm, subacute, green and sparsely pubescent above, glaucous beneath, ciliate:
petioles 3 —4cm. Racemes terminal, dense, ¢ 2cm. Bracts and bracteoles caducous.
Flowers yellow to pale orange, glabrous. Quter paired sepals broadly ovate; outer
solitary one boat-shaped, 1 - 1.3mm, obtuse, persistent; wing sepals spathulate-
suborbicular, 2.6 — 2.8mm, caducous. Upper petals equalling keel. Keel petal 3 —

FIG.S. dephme. (wing sepals, capsules, seeds). a - ¢, Polygala tatarinowii. d - f, P, furcata. g -
1, P.anllata. ) & k, P tricholopha.| - n, P. karensium. Scale: a - fx 11: g - nx 6. Drawn by K. Tan.
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3.3mm excluding crest; crest broadly 4-fid, papillate. Filaments free in upper 1/3,
Style curved. Capsule suborbicular, 2—2.6 x 2—2.5mm, glabrous, emarginate, wing
broadest at apex. Seeds ovoid-globose, 1 — 1.3 x 0.7 — 0.9mm, shiny black,
pubescent; aril helmet-shaped, 0.6mm, bilobed, cream.

Bhutan: C - Punakha district (Punakha); Sikkim. Open grassy slopes, 1500m.
Rare.

3. P. arillata D. Don: Chamaebuxus arillata (D. Don) Hasskarl, P. angustifolia
(Chodat) R. N. Banerjee. Dz: Baahu; Sha: Yangrim; Nep: Marcha (34), Lapinku.
Fig. 5g -1

Erect shrub or small straggly tree 1.5 — Sm. Young twigs densely fulvous-
tomentose to pubescent. Leaves elliptic-ovate to oblong-lanceolate, 4 — 20 x 1.5 -
4cm. acuminate-cuspidate, dark green above, puberulent, ciliate; petioles 5 -
12mm. Racemes terminal and axillary, 6 — 15c¢m, lax to + dense-flowered. Bracts
and bracteoles ovate- to linear-lanceolate, caducous. Pedicels 2 — Smm, recurved.
Flowers yellow to deep orange, sometimes tipped purple. Sepals ciliolate, caducous;
outer paired ones broadly ovate. 3 — 4mm; outer solitary sepal boat-shaped, 5 -
7mm; wing sepals obovate, 14 — 17mm, rounded at apex. Keel petal 14 — 20mm,
glabrous; crest laciniate. Filaments free in upper 1/3. Style curved. Capsule winged,
oblong-elliptic to suborbicular, (5—)8 - 12 x (6 —)9 — 17mm, coriaceous, pubescent
to subglabrous, dark reddish-purple, conspicuously ribbed at maturity. Seeds
subglobose. ¢ 5 x 4mm. dull black, puberulent at apex: aril irregularly lobed, orange
to yellow.

Bhutan: S — Chukka and Deothang districts, C — Thimphu, Punakha, Mongar
and Tashigang districts, N — Upper Kuru Chu district; Sikkim: Gangtok and
Lachen: Darjeeling: widespread. Common in scrub, clearings and margins of
mixed broad-leaved forest. 1065 — 3000m. May — August; fruit maturing August -
late November.

A very variable species; the above description refers only to Bhutanese material.
Grierson & Long 2225 and Ludlow & Sherriff 6785 represent less hairy variants.
The recently described var. laevicarpa R. N. Banerjee & G. S. Giri from C Nepal
and Sikkim, falls well within the range of variation of the species especially
regarding leaf size and shape and density of indumentum on young twigs,
inflorescence, fruits and leaves.

Roots used in fermentation of beer (34).

4. P. tricholopha Chodat; P. hasskarlii Merrill & Chun. Fig. 5j&k.

Erect shrub. Branches terete, densely puberulent, glabrescent. Leaves thin,
oblong-elliptic, S — 15 x 2 — 6¢cm, short-caudate, puberulent on midvein above,
glabrous and subglaucous beneath; petiole 5 ~ 10mm. Panicle terminal, erect, 10 -
15cm. Bracts and bracteoles caducous. Flowers yellow, suffused reddish-purple.
Sepals ciliolate, caducous: outer paired ones ovate-suborbicular,c Smm, emarginate;
outer solitary sepal boat-shaped. gibbous. ¢ 8.5mm; inner wing sepals elliptic-
ovate. 1315 x 7.5mm, slightly hooded. Upper petals 9.5mm. villous at base. Keel
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petal 12mm, excluding deeply laciniate crest. Filaments free in upper 1/3. Style
curved in upper 1/3; stigma unequally bilobed. Capsule winged. elliptic to
suborbicular, 4 — 5 x 8 — 10mm, glabrous, dark reddish-purple and ribbed at
maturity. Aril helmet-shaped.

Darjeeling: Kurseong. Hillsides, 1300 — 2000m. July, August.

5. P. karensium Kurz; P. caterviflora Craib. Fig. 51 -n.

Erect shrub ¢ 1.5m. Branches slender, pubescent, later glabrous. Leaves thin,
elliptic-ovate, 5—8(-10) x 1.5—2.5(-4)cm, caudate-acuminate, greyish-green and
with few sparsely scattered hairs above, subglaucous, + glabrous beneath, ciliolate;
petioles 1 — 1.5( — 2)cm. Racemes terminal or leaf-opposed. ¢ 10cm. Bracts and
bracteoles ¢ 3.5mm, caducous. Pedicels 3.5 - 4mm, recurved. Flowers white, tipped
purple. Sepals ciliolate, caducous; outer paired ones obovate, 2.5 - 3mm: outer
solitary sepal boat-shaped, hooded, 3.5mm; wing sepals obovate. ¢ 13mm. slightly
shorter than keel petal, slightly incurved, glabrous. Upper petals ¢ 6.Smm, glabrous.
Keel petal ¢ 13.5mm, glabrous; crest 2-lobed, not fimbriate-laciniate. Filaments
free in upper 1/3, glabrous. Ovary glabrous; style curved in upper 1/3. Capsule
broadly winged, ¢ lcm broad, emarginate, unribbed. Seeds obovoid. densely white-
pilose; aril white.

Bhutan: S — Deothang district (N of Deothang). Habitat unknown, 1150m. June.

6. P. crotalarioides DC. Fig. 6a - c.

Suffrutescent perennial 8 — 25( — 50)cm. Stems ascending-erect, branched at
base, golden brown or purplish, hirsute to crispate-pubescent. Leaves elliptic- to
oblong-ovate, 10— 50 x 5 —20mm, obtuse to submucronate, greyish-green, hirsute-
villous, ciliate; petiole c Imm. Racemes axillary, 1 — 2cm, dense-flowered. Bracts
and bracteoles linear-lanceolate, persistent. Flowers short-pedicellate. deep pink,
magenta or purplish, with darker tips. Sepals ciliate to ciliolate. persistent: outer
ovate, Smm, obtuse, with hirsute midvein; wing sepals slightly asymmetrical,
obovate, ¢ 8 x Smm, obtuse-rounded. Upper petals villous in lower 1/3. Keel petal
5Smm excluding crest. Filaments free in upper 1/3. Style curved. Capsule narrowly
winged, suborbicular, 4 —4.5 x 5 — 6mm, emarginate, ciliate. Seeds ellipsoid, ¢ 3 x
1.6mm, shiny black, white-pilose; aril small, 2 — 3-lobed. yellowish.

Sikkim: locality unknown (73, 80).

These literature records require confirmation as no material from Sikkim or
Bhutan has been located.

7. P. sibirica L.

Herbaceous suffrutescent perennial 10 — 30cm. Stems slender, unwinged,
branched at base, crispate-pubescent. Leaves narrowly elliptic toelliptic-lanceolate,
(5-)15-40 x 2 - 7mm, apiculate, green, puberulent to subglabrous. not strongly
reticulate-veined above, puberulent or sparsely puberulent on veins beneath and at
slightly revolute margins; petioles less than 0.Smm. Racemes 2 — 10cm, elongating
in fruit. Bracts and bracteoles caducous. Flowers deep bluish-purple to purplish-

17



91. POLYGALACEAE

mauve. Outer sepals ovate, boat-shaped, ¢ 3.5mm, subacute, ciliate, green with
membranous white or pink margins; wing sepals almost symmetrical, not curved,
elliptic-spathulate, 5 — 7mm, glabrous at margins, persistent. Upper petals and
staminal sheath villous to pilose at base. Keel petal 5 — 7mm, crest laciniate.
Filaments free in upper 1/3 - 1/2. Style curved. Capsule narrowly winged,
suborbicular, 5 -6 x ¢ 6.5mm, emarginate, glabrous at margins. Seeds ovoid, ¢ 2.5
x 2mm, reddish-black. white-pilose; aril small, unequally 3-lobed.

Bhutan: C - Ha, Thimphu, Punakha, Tongsa and Bumthang districts, N~ Upper
Mo Chu district; Sikkim: Lachung and Chungthang. Open pastures, grassy banks,
inscrub, at margins of Pine forest, by streams, roadsides, etc., 1830 —3660m. March
= July.

These records refer to subsp. bhutanica Kit Tan. Contrary to reports in literature
(73, 80), material from Bhutan and Sikkim does not belong to subsp. elegans
(Royle) Kit Tan (P. myrsinites Royle) which can be distinguished from subsp.
bhutanica by the ciliate wing sepals and capsules. These characters, however,
appear to be completely lacking from our material which therefore constitutes a
distinct subspecies.

8. P. persicariifolia DC.; P. buchananii D. Don, nom. illeg., P. wallichiana Wight.
Fig. 6d - f.

Herbaceous annual 15 - 45cm. Stems erect-ascending, slender, simple or much-
branched in upper half, crispate-pilose to pubescent. Leaves subsessile, narrowly
elliptic- to linear-lanceolate, 25 — 50 x (1 — )3 - 6mm, subobtuse to mucronate,
subglabrous to sparsely scabrid-pubescent, ciliate, greyish-green above. Racemes
terminal and axillary, 2.5 - 3cm, elongating to Scm in fruit, lax-flowered. Bracts apd
bracteoles linear-lanceolate, c Imm. persistent. Flowers rose-pink, purple or W!llte
tipped pink. Pedicels slender, 3mm, recurved. Sepals obtuse, ciliolate; outer pair ed
ones oblong-ovate, 2.5mm; solitary sepal boat-shaped, 3 — 3.3mm; wing S?Pals
suborbicular to broadly obovate, (5-)6.5 -7 x (3.5 — )6mm, strongly 3 — 5-veined,
puberulent near base, persistent. Upper petals sparsely pilose in lower 1/3 — 1/2-
Keel petal 3.3 - 3.5mm, crested. Filaments free in upper 1/4 — 1/3. Style curved in
upper half. Capsule very narrowly winged, broadly elliptic-oblong, 4.2 -5 x (3 - )
4 - 4.2mm, emarginate, ciliate. Seeds oblong-ellipsoid, 3.3 — 3.5 x 1.3 — 1.5mm,
shiny reddish-black, densely white-pilose: aril creamy white, unequally 3-lobed, 2
lateral lobes longer than central.

Bhutan: C - Punakhadistrict (Kencho, Rinchu and Lumichawa), and Tashigang

FIG. 6. Polygalaceae. (wing sepals, capsules, seeds). a - ¢, Polygala crotalarioides. d — f, P.
persicarifolia. g - i, P. longifolia. ) - 1. P linarifolia. m & n. P glomerata. o & p. Salomonia ciliata:
0, capsule: p. seed. q — s, §. cantomensis - q & r, capsules; s, seed. t & u, Epirixanthes elongata: t, part
of inflorescence: u, capsule and sepals. Scale. a—c.g—ix 11;d - f.j-nx6:0-s.ux16;tx9. Drawn
by K. Tan.
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district (Ghunkarah and Kheri, 117); Sikkim. Grassy places, along roadsides, oftep
in semi-shade, 1200 — 2500m. August — October.

9. P. longifolia Poiret; P. leptalea DC.. P. discolor D. Don. Fig. 6g - i.

Herbaceous annual 15 - 50( - 75)cm. Stems erect-ascending, slender, simple or
sparingly branched, striate, glabrous, crispate-puberulent at inflorescence only.
Leaves + subsessile or petioles less than 1.5mm, elliptic-linear to linear-lanceolate,
10-35x 1 - 2( - 4)mm, apiculate, green, subglabrous. Racemes mostly terminal,
dense, (1.5 - )3 - 10cm in fruit. Bracts and bracteoles ovate-lanceolate, ciliate,
caducous. Flowers lilac to rose-pink. drying white; pedicels very short. Outer sepals
ciliolate in bud, ovate, 1.5 - 2mm, obtuse, white-margined; wing sepals rounded-
obovate, + symmetrical, 3 —4mm, 3-veined, glabrous to sparsely ciliolate, persistent.
Upper petals and staminal sheath glabrous. Keel petal with laciniate crest. Filaments
free in upper 1/3. Style strongly curved. Capsule narrowly winged, broadly elliptic-
oblong, ¢ 2.5 x 3mm, emarginate, green, glabrous. Seeds oblong-ellipsoid, black,
sericeous; aril small, unequally 3-lobed.

Darjeeling: Great Rungit Valley. 240m. September — November.

10. P. linarifolia Willdenow: P. chinensis L. var. linarifolia (Willdenow) Chodat.
Fig. 6j-1.

gSmall annual 6 — 12cm. Stems erect, slender, simple or sparingly branched,
crispate-pubescent to puberulent. Leaves narrowly elliptic, 10 — 25 x 2 — 6mm,
obtuse-apiculate, greyish-green, subglabrous to sparsely hairy at subrevolute margins,
petioles short, ¢ Imm. Racemes less than 1cm, few (5 — 8)-flowered. Bracts apd
bracteoles minute, caducous. Pedicels less than 1mm, recurved after anthesis.
Flowers yellow. Outer sepals + equal, ovate-lanceolate, 1 — 1.5mm; wing SeP'flls
green, asymmetrical, curved, 3 - 5mm, acute, persistent. Keel petal ¢ 3.5mm, with
deeply laciniate crest. Capsule narrowly winged, suborbicular. emarginate. Mature
seeds unknown.

West Bengal Duars: Bagdogra: Sikkim. Open grassy places, ¢ 200m. June.

P_linarifolia has sometimes been subordinated in the P. chinensis complex. The
latter bears a formidable synonymy. Only a careful study of type material of all
attributed and more commonly, misapplied names can unravel this complicated
nomenclatural tangle.

11. P. glomerata Loureiro. Fig. 6mé&n.

Herbaceous perennial slightly woody at base, 20 - 35( - 60)cm. Stems erect or
ascending, sparingly or much branched from base or at middle, unwinged, densely
cnspate-pubescent. Leaves elliptic- to broadly ovate, 10-40 x 5 — 20mm, apiculate,
greyish-green, spreading to subadpressed pubescent above. subglaucous, sparsely
pubescent to glabrescent beneath, ciliate; petioles to 2mm. Racemes 5 - 7mm, few
(3 -5)-flowered. Bracts and bracteoles ovate to lanceolate, subpersistent. Flowers
shortly pedicellate, white suffused pink. Outer sepals ciliate, ovate-lanceolate,

Smm, acuminate: wing sepals green, slightly curved, ovate, ¢ Smm. caudate-
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acuminate, sparsely ciliate towards base, persistent. Keel petal with filiform crest.
Capsule narrowly winged, suborbicular, ¢ 4 x 4.5mm. emarginate, pubescent-
pilose, ciliate. Seeds ovoid to ellipsoid, ¢ 2.5 x 1.5mm, shiny black, white sericeous-
pilose; aril conspicuous, unequally 3-lobed, creamy yellow.

Darjeeling: Siriong, Rungit and terai. Hot humid valleys, waste places. wet
ditches, 300 — 2000m. May — October.

2. SALOMONIA Loureiro

Herbaceous annuals. Stems angular, winged. Leaves alternate. Flowers small, in
dense terminal spikes. Sepals 1-veined. Petals adnate to staminal sheath: lower petal
keeled, helmet-shaped. Stamens 4 — 5; filaments united in lower half. Disk absent.
Capsule flattened, margins denticulate or echinate. Seeds elliptic, flattened, glabrous.
Aril thin, inconspicuous.

1. Capsulesreticulate-rugose, margins smooth, denticulate or very shortly echinate:
leaves broadly ovate, to 2 x 1.5cm; lower sepals equalling or smaller than other
SEPALS ..ot 1. S. cantoniensis

+ Capsules not reticulate-rugose, margins long filiform-echinate; leaves elliptic-
to lanceolate-ovate, to 1 x 0.6cm at most; lower sepals larger than other sepals

2. S. ciliata

1. S. cantoniensis Loureiro; S. edentula DC., S. petiolata D. Don, S. subrotundata
Hasskarl. Fig. 6q —s.

Glabrous annual 5 —20(—30)cm. Stems erect-ascending, narrowly winged, often
highly and divaricately branched. Leaves shortly petiolate, broadly ovate, to 2 x
1.5cm, acuminate, green, often glaucous beneath, glabrous, 3 - 5-veined. Spikes 1
— 3cm. Bracts lanceolate, to 0.7mm, caducous. Sepals subequal, lanceolate, 0.4 -
0.6mm, lower ones equalling or smaller than other sepals. Petals to 2.5mm, creamy-
white tipped pink or pale violet; lateral petals shorter than the keel. Keel minutely
papillate below. Anthers ¢ 0.5mm, enclosing stigma. Style sigmoid, * equalling
petals, not exserted. Capsule flattened-rectangular, 1 x 1.7 — 2mm, greenish,
reticulate-rugose, margins smooth, denticulate or very shortly echinate (spines to
0.Smm). Seeds ovoid, biconvex-lenticular, ¢ 0.7mm, shiny reddish- to blackish-
brown.

Bhutan: C — Thimphu district (Thimphu); Darjeeling: Tista and Mongpoo.
Open and damp places in Blue Pine forest, 2500m. September, October.

2.S.ciliata(L.) DC.; Polygala ciliataL.,S. oblongifolia DC.,S. sessilifloraD. Don,
S. obovata Wight, S. cordata Wight, S. rigida Hasskarl, S. longiciliata Kurz. Fig.
60&p.

Annual 4 — 20cm. Stems simple or sparingly branched, glabrous to denticulate-
ciliate in winged portion. Leaves sessile-amplexicaul to subsessile, elliptic to
narrowly ovate, 6 — 10 x 2 — 6mm, acute or mucronate at apex, usually 3-veined.
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margins glabrous to densely reddish-ciliate. Spikes dense, 1 — 2cm, elongating to
12cm. Sepals unequal, ciliolate, lower ones 1 — 1.5mm, larger than other sepals,
Petals pink or white, tipped pink. Keel not papillate. Anthers 4, ¢ 0.15mm. Capsule
broadly obovoid, obcordate to subrectangular, 0.7 — 1 x 1.5 — 2mm, smooth,
sometimes puberulent; margins reddish, long filiform-echinate. Seeds ellipsoid to
ovoid, ¢ 0.7mm, shiny black.

Sikkim: locality unknown (73, 80). Open or slightly shaded places in deciduous
forest, 800 - 1250m. o

Burmese material with densely ciliate leaves approaches S. cantoniensis in fruit
characters.

3. EPIRIXANTHES Blume

Small saprophytic herbaceous annuals. Leaves absent or reduced to sessile,
brownish scales. Flowers small, in dense terminal spikes. Sepals shorter than petals,
persistent. Petals adnate to staminal sheath in lower half; lower petal keelf:d, hglmet-
shaped. Stamens 2 —4; filaments united in lower half. Anthers not gnclogmg stigma.
Style long and straight or slightly curved; stigma 2-lobed. Capsule indehiscent, thin,
membranous, margins entire. Seeds inconspicuously arillate.

1. E. elongata Blume; E. linearis Blume, E. tenella Hook. f., Salomoma aphylla
Griff., S. parasitica Griff. Fig. 6 t&u. ) hed
Herbaceous annual. Stems ascending-erect, to 20cm, simple or sparingly branf: e
in upper half, terete, unwinged, reddish to violet, puberulent to glabrous, sometllmes
papillate. Leaves reduced to a few distant brownish-violet scales, 2 — 3.5mm Of:g»
glabrous or ciliate. Spikes terminal, dense, elongate, (0.5 - )2 — 10cm. Bracts ovg e,
minute (c 1.2mm), cuspidate, early caducous. Bracteoles absent. Flowers 1.5 -
2mm, cream to yellowish-buff, ovoid-globose in bud. Sepals free, subequal, ova;e
to elliptic-ovate, ¢ 1 x 0.5mm, subacute, glabrous or ciliolate. Stamens 4-5. Style
¢ 0.5mm, longer than ovary, slightly curved upwards. Capsule ellipsoid to rennfom.
enclosed by sepals. Seeds ellipsoid, shiny black, glabrous, dispersing with remains
of capsule wall.
Recorded from E India and Burma; so far no material has been seen from thtan
but it may possibly have been overlooked on account of its small size and habitat;
it is a forest litter saprophyte growing in humus-rich soil in deep shade.

Family 92. CORIARIACEAE

by A.J.C. Grierson

Shrubs. Leaves opposite, simple, entire, palmately veined, exstipulate. Flowers
actinomorphic, bisexual, in terminal or axillary racemes. Sepals 5, imbricate. Petals
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I CORIARIA

5, distinct, shorter than sepals at first, keeled on inner surface, increasing in size in
fruit. Stamens 10, in 2 whorls, those opposite petals adnate to keels of petals; anthers
opening by longitudinal slits. Carpels 5. distinct, superior, each with a slender style:
carpels 1-celled with a single ovule. Fruit of separate, laterally compressed achenes
surrounded and + enclosed by fleshy accrescent petals.

1. CORIARIA L.
Description as for Coriariaceae.

1. Racemes in clusters usually from axils of fallen‘leaves....... 1. C. napalensis
+ Racemes solitary borne terminally on leafy shoots ............. 2. C. terminalis

1. C. napalensis Wall. Dz: Limphu Shi, Nimbo. Fig. 4m — p.

Shrub, 1 —2.5m. Leaves elliptic or ovate, 3.5 — 10 x 2 —8cm, acute, base rounded
or shallowly cordate, glabrous, 3 - 5-veined at base. Flowers in racemes upto 10cm,
borne in clusters from the axils of fallen leaves; pedicels up to 7mm; bracts
oblanceolate, c 3mm. Sepals ovate, c Imm, rounded. Petals minute at first, later
broadly elliptic, 3 — 5 x 2mm, reddish, turning black in fruit. Filaments ¢ 3mm;
anthers ¢ 1.5mm, crimson. Carpels ¢ 0.75mm; styles linear. thickish, ¢ 2mm.
Achenes ovoid, 2 — 2.5 x 1.5mm, surrounded by persistent fleshy petals.

- Bhutan: S — Chukka district, C — Ha, Thimphu, Tongsa, Bumthang, Mongar and
Tashigang districts, N — Upper Mo Chu district; Sikkim (80). Steep dry shrub-
covered hillsides, 1220 — 3200m. April - May.

Wood used as firewood (48).

2. C. terminalis Hemsley

Similar to C. napalensis but racemes up to 25cm, terminal on leafy shoots;
pedicels 1 — 1.5cm; flowers at first reddish; fruiting petals up to 8 x 6mm, orange
or ?black.

Bhutan: C — Ha, Tongsa and Bumthang districts, N — Upper Mo Chu district;
Sikkim; Chumbi. Streamsides and Rhododendron scrub, 1220 - 3650m. April -
June.

There is some controversy over the colour of the swollen fruiting petals;
according to some reports they are black, to others orange. Sinclair and Long,
Bowes Lyon, Ludlow and Sherriff and Cave have all recorded the fruit as orange
or yellow in Bhutan and Sikkim. The black fruit may be explained by the petals
being in a withered condition. The orange-fruited form has been called var.
xanthocarpa Rehder & Wilson.
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Family 93. ANACARDIACEAE
by A.J.C. Grierson

Trees or shrubs. sometimes scandent, usually with corrosive sap turning black
when exposed to air. Leaves alternate, rarely opposite, pinnate or trifoliolate, less
often simple, exstipulate. Monoecious or dioecious; flowers small, actinomorphic,
bisexual or unisexual. in terminal or axillary panicles. Sepals and petals usually 5,
valvate or imbricate; sepals usually connate at base; petals distinct or rarely absent.
Stamens 5 - 10 in bisexual and male flowers (only one fertile in Mangifera), anthers
opening by longitudinal slits; in female flowers absent or reduced to staminodes.
Disc usually present. flat or concave. Ovary free orimmersed in disc, rarely inferior.
Carpels (1-)3(-5): styles 1 - 5; ovules solitary within each cell. Fruit drupaceous
with resinous or waxy mesocarp, sometimes borne on fleshy pedicel, rarely a dry
achene.

Many members of Anacardiaceae produce an irritant juice to which some people
are highly allergic.

1. Leaves SIMPIE .......ccoovviieeiieiecieete ettt a s g
+ Leaves compound, trifoliolate Or PINNALE ..........cooeeeiiirreneiiinninncesnesneneees

2. Leaves OPPOSILE .......c.cueviierereerieeerieereesrese e sesseenss s ssassnsssanes 9. Dobmeg
+ Leaves altemate ..........coeuieiriniieercec e

3. Leaves crispate and with a distinct marginal vein............... 4. Drimycarpllz
+ Leaves flat and without a marginal VeIn ...........cceviiieninciinnninnensesnenseees

4. Leaves lanceolate oF €llIPUC ........c..covvevverrrernrrerereieieieeeniseserenes 3. Mangifera
4+ Leaves ObOVALE .......c.ccueiciiiiiicicee e 7. Semecarpus
5. Leaves trifoliolate............ccocccceererrinincecrerneririreennae 1. Rhus (R. paniculata6)
+  Leaves PINNALe ........c.cccviuiiiiiiiicc s

6. SCANAEnt SNIUD .......ccccovuiiiirrieieieiciecerce e 2. Pegia
4+ Erect Shrubs OF tTEeS .........ccooviiiiiiiiiicciiccicc e 7
7. Plants flowering precociously or with young leaves ...........cccovveniiinineennens 8
+ Plants leafy when fIOWETING ..ot 9
8. Leaflets with a distinct intramarginal vein ...........c.cocooeveciinnnee. 6. Spondias
+ Leaflets without intramarginal Veins .................cccccceevevveecinecv e, 8. Lannea

9. Male flowers in broad panicles ¢ |1 Scm; female flowers in panicles 7 — 40cm;
fruit globose. subglobose or reniform, less than 0.7cm diameter ...... 1. Rhus




1 RHUS

+ Male flowers in narrow axillary panicles 3 — 7cm: female flowers solitary.
axillary; fruit oblong-ovoid, ¢ 3.5 x 2.5cm .......ccccoeeee. §. Choerospondias

1. RHUS L.

Trees or shrubs. Leaves alternate, trifoliolate or odd-pinnate. Flowers usually
unisexual, in terminal or axillary panicles. Calyx 5-lobed. Petals 5. imbricate.
Stamens 5, inserted at base of disc, sterile in female flowers. Ovary ovoid or
globose, 1-celled; styles 3; stigmas capitate or simple. reduced toa pistillode in male
flowers. Drupe small, dry; stone compressed.

1. Leaves 3-foliolate .........oooerieiiininiiicicncieeeeee e 1. R. paniculata
+ Leaves pinnate with 2 or more pairs of leaflets ................c...c.cccooon 2

2. Leaflets regularly crenate-dentate: leaf rachis narrowly winged near apex
2. R. chinensis
+ Leaflets entire; leaf rachis unwinged ............cc.oooeiininiininnie 3

3. Leaflets up to 13cm, cuneate or sometimes rounded at base, bearing dark spots
(small clusters of minute reddish glands. rarely hairs) in axils of veins beneath.

otherwise glabrous ...........cccceovviiiiiniiiiiicicc 3. R. succedanea
+ Leaflets up to 25cm, rounded at base, pubescent or glabrous beneath ........ 4
4. Leaflets softly pubescent beneath .............ccccoooooiiniiiinee. 4. R. hookeri
+ Leaflets almost glabrous beneath .............ccccocooooiiiniiinnn. 5. R. griffithii

1.R. paniculata Hook.f. Dz: Khyr Khobtang: Sha: Khai Roptang Shing. Prekoptang
Shing.

Shrub 1 — 4m. Leaves trifoliolate; leaflets 4 — 13 x 2 — 5.5cm. terminal leaflet
longer than lateral ones, acute or rounded, base attenuate, margin entire. usually
bearing minute reddish glands on both surfaces: petioles 2 — 5cm. Panicles 15 -
20cm. Calyx ¢ 0.5mm. Petals oblong, ¢ 1 x 0.5mm. whitish. Stamens ¢ 0.5mm.
reduced to staminodes in female flowers. Ovary globose, ¢ Imm. diameter, reduced
to a pistillode in male flowers. Drupes globose. 4 — Smm diameter, 1-seeded.

Bhutan: C — Punakha, Mongar and Tashigang districts. River banks and dry
hillsides, 1360 — 1830m. June — August.

2. R. chinensis Miller; R. javanica Thunberg non L., R. semi-alata Murray. Sha:
Pok Pokpa Shing, Roptang Shing; Kengpa: Brampa: Med: Darick (fruit): Nep:
Bhakimlo (34), Bakimilo.

Shrub or small tree up to 10m. Leaves 20 — 50cm; leaflets 3 — 6 pairs, oblong-
ovate or elliptic, 5 — 13 x 2.5 — 5.5cm, acute, base rounded, sparsely pubescent
above, more densely brownish pubescent beneath, margin regularly crenate-
dentate, rachis narrowly winged towards apex. Panicle terminal, ¢ 30cm. Calyx ¢
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0.75mm, lobes rounded. Petals oblong, ¢ 1.5 x 0.75mm. Stamens ¢ 1.5mm, reduced
to staminodes in female flowers. Ovary oblong, ¢ 1.5mm, pubescent, reduced to
pistillode in male flowers. Drupes subglobose. 4 — Smm diameter, reddish, densely
covered with minute hairs.

Bhutan: C - Thimphu, Punakha, Tongsa, Mongar and Tashigang districts;
Darjeeling. Forest slopes, 915 — 2745m. July — September.

Fruit edible and used in treatment of dysentery (34).

3. R. succedanea L.; R. acuminata DC. Sha: Say Shing; Nep: Rani Bhalayo (34),
Rani-walai (34). Fig. 7d - g.

Shrub or tree to 10m. Leaves 15 — 30cm; leaflets membranous, 2 — 6 pairs, ovate,
oblong or lanceolate, 6 — 13 x 2 — 4.5cm, acuminate or caudate-acuminate, base
Cuneate, margin entire, axils of veins beneath bearing small clusters of minute
reddish-brown glands, otherwise glabrous. Panicles axillary, 10 — 15cm. Calyx ¢
Imm. Petals 2 x 0.5mm. Stamens ¢ 1.5mm, reduced to staminodes in female
flowers. Ovary ovoid, ¢ 1.5mm. reduced to pistillode in male flowers. Drupe
subglobose or reniform, ¢ 7mm, dull yellowish when ripe.

Bhutan: S - Chukka district, C — Punakha and Tashigang districts, N — Upper
Mo Chu district; Darjeeling; Sikkim. South-facing forest slopes, 600 — 2440m.
April - June. )

Leaves turn bright red in autumn. Sap causes blisters on skin (34). The above 1$
astrict interpretation of this species and many of the specimens that were formerly
included are now thought to belong elsewhere. Those that remain are remarkat?ly
uniform and probably best correspond to var. acuminata (DC.) Hook.f. Those with
tufts of hairs instead of glands in vein axils of the lower leaf surface are var.
himalaica Hook.f.; they are known from Darjeeling (Mongpu) but have yet to be
collected from Bhutan.

4. R. hookeri Sahni & Bahadur; R. insignis Hook. f. non Oliver. Sha: Jar Shing,
Jarsee Shing. Nep: Khag Bhalayo (34), Bhalaye.

Tree to 13m. Leaves pinnate, 40 — SOcm; leaflets 3 — 7 pairs, thinly coriaceous,
ovate-oblong, 9 - 25 x 3 - 9cm, acuminate, base rounded, margin entire, pubescent
on both surfaces at first, later glabrous above. Panicles lateral, 15 —40cm, brownish
pubescent. Calyx c 0.7mm. Petals oblong, ¢ 2 x 0.5Smm. Stamens ¢ 1.5mm, reduced
to staminodes in female flowers. Ovary globose, ¢ 1mm, reduced to pistillode in
male flowers. Drupes 5 — 6mm diameter, pale: seed whitish.

FIG. 7. Anacardiaceae. a - c. Drimycarpus racemosus. a, leaves: b, fruit; c, Ls. fruit. d — g, Rhus
succedanea d,flowening shoot; ¢, male flower with one sepal and two petals removed: f, female flower
with one sepal and two petals removed: g, fruits. h - |. Mangifera indica - h, portion of flowering shoot;
i. flower. J. ovary. stamen and staminodes: k. fruit; |, surface of stone. m, Choerospondias axillaris:
stone. n —q, Dobinea vulgaris: n, fruiting shoot: 0, male flower; p, female flowers; g, fruit. Scale: d, h,
ox'foalxboximuligx 1% gx2,px5.1x6;jx7:e.f,0x 10. Drawn by M. Bates.
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Bhutan: S — Chukka district, C — Thimphu, Punakha and Mongar districts;
Darjeeling; Sikkim. Forest slopes, 900 — 2500m. July.

Sap causes blisters on skin (34). One specimen from Punakha has the leaves more
sparsely pubescent and comes close to R. griffithii. Specimens of this species have
sometimes been misidentified as R. wallichii Hook.f., a West Himalayan species.
The record of R. punjabensis Stewart from Bhutan (73) is based on a misidentified
collection of R. hookeri.

5. R. griffithii Hook.f. Nep: Bhalayo (34).

Very similar to R. hookeri, but leaflets almost glabrous or puberulous on veins
beneath; fruit smaller, 4 — Smm diameter.

Darjeeling: Mongpu, Tista Valley. 600m. May — August.

2. PEGIA Colebrooke

Scrambling shrubs. Leaves alternate, odd-pinnate. Dioecious; flowers in loose
axillary panicles. Calyx 5-lobed. Petals 5. Stamens 10, reduced to staminodes in
female flowers. Ovary subglobose: styles 5; stigmas capitate; ovary reduced to
pistillode in male flowers.

1. P. nitida Colebrooke; Tapiria hirsuta Hook. f. Nep: Lahara Anp (34).

Leaves 20 - 35cm; leaflets 4 — 7 pairs, ovate or oblong, 4 — 8 x 2 —4.5cm., acute,
base rounded or cordate, margin with a few teeth near apex, pubescent with long
white hairs especially on lower surface. Calyx ¢ 1mm. Petals whitish, ¢ 2mm.
Stamens ¢ 1.5mm. Ovary subglobose. ¢ 1.5mm. Drupe ellipsoid or obovoid, 9 x 5
— 6mm, crimson or purplish.

Bhutan: S - Sarbhang, Gaylegphug and Deothang districts, C — Tongsa and
Mongar districts; Darjeeling. Warm broad-leaved forest slopes, 270 — 1475m.
February — April.

Fruit edible (34).

3. MANGIFERA L.

Evergreen trees. Leaves coriaceous, alternate. simple, entire. Panicles terminal
or axillary; flowers unisexual and bisexual on same plant. Calyx 4 — S-lobed. Petals
4 - 5, imbricate. Stamens 1, fertile, other 4 reduced to staminodes. Disc bulbous,
lobed. Ovary 1-celled (abortive in male flowers); style eccentric. Drupe fleshy and
thick in cultivated species; stone woody, fibrous.

1. Commonly cultivated; panicle pubescent .............cocoevvevevenn..... 1. M. indica
+ Normally wild: panicle glabrous .............cccecovveveeeveererenn . 2. M. sylvatica




3 MANGIFERA

1. M. indica L. Dz: Aam Chukuli; Sha: Aam, Aumm; Nep: Amp. Anp (34). Eng:
Mango. Fig. Th - 1.

Tree 10— 30m. Leaves elliptic or lanceolate, 11 —22 x 3 - 6 cm. acuminate, base
cuneate, glabrous; petioles 1 — Scm. Panicles usually terminal, pubescent. Calyx ¢
1.Smm. Petals elliptic, ¢ 3 x Imm. Fertile stamen ¢ 2mm. Ovary asymmetnic.
globose; style subterminal, ¢ Imm. Drupe variable in shape, ovoid-oblong.
asymmetric, weakly compressed, 5 — 20 x 3 — 7cm. yellowish or reddish when ripe.

Bhutan: S — Chukka, Sarbhang and Deothang districts: Darjeeling: Siligun,
Sivoke, Darjeeling, etc.. Cultivated in terai and foothills, 450 — 915m. March -
April.

Cultivated for its sweet edible fruit; timber useful (126).

2. M. sylvatica Roxb. Nep: Chuche Anp (34).

Very similar to M. indica but young leaves drooping. blackish-purple. glossy at
first; panicles glabrous, flowers larger: calyx ¢ 2mm: petals Smm: fertile stamen
6mm; styles 5 — 6mm; fruit obovoid. 7 x 3cm.

Bhutan: S—Chukka and Gaylegphug districts. C-Punakha and Tongsa districts:
Darjeeling; Sikkim. Warm broad-leaved forests, 915 — 1370m. April — May.

Fruit edible (34).

4. DRIMYCARPUS Hook. f.

Trees. Leaves coriaceous. alternate, simple, with distinct marginal vein. Flowers
unisexual, in axillary racemes. Calyx 5-lobed. Petals S. imbricate. Stamens 5.
imperfect or abortive in female flowers. Ovary inferior, 1-celled. ovule solitary:
style short; stigmas 3, abortive and rudimentary in male flowers.

1. D. racemosus (Roxb.) Hook. f. Nep: Khak Balaivo. Fig. 7a - c.

Tree to 30m. Leaves elliptic or oblanceolate, 12 —25 x 3 —9cm, acuminate. base
cuneate, entire, margin fluted or crispate and with a marginal vein, glabrous.
Racemes up to 6¢m, in axillary clusters. Calyx cup ¢ Imm. Petals greenish, 2 - 2.5
mm. Stamens ¢ 2mm. Female flowers not seen. Fruit subglobose, oblique, ¢ 2.5 x
3.5cm, 1-seeded; embryo purplish;, flesh creamy at first, becoming black on
exposure to air.

Bhutan: S - Phuntsholing and Sarbhang districts, C - Tongsadistrict; Darjeeling:
Kurseong, Pankabari, Tista, etc. Subtropical and warm broad-leaved forest slopes.
410 - 1550m. March - April.

5. CHOEROSPONDIAS Burtt & Hill
Evergreen trees. Leaves alternate, odd-pinnate. Dioecious;: male tlowers in

axillary panicles; female flowers solitary, axillary. Calyx 5-lobed. Petals 5. Stamens
10, reduced to staminodes in female flowers. Female flowers with oblong superior

59



93. ANACARDIACEAE

ovary with 5 short styles; stigmas capitate. Drupe ovoid, succulent, with a hard
stone.

1. C. axillaris (Roxb.) Burtt & Hill; Spondias axillaris Roxb. Nep: Labshi, Lapshi.
Fig. Tm.

Tree to 10m or more. Leaves 30 — 35cm; leaflets 2 — 5( — 6) pairs, ovate, 8 - 11
x 2.5 - 3cm, acuminate, base rounded, entire, glabrous; petiolules 0.5 — 2cm. Male
panicles 3 - 7cm,; flowers purplish; calyx ¢ 1.5mm; petals oblong, 3 —4mm; stamens
¢ 3mm. Female flowers on peduncles ¢ 1cm; calyx and petals as in male flowers;
ovary 2 - 3mm. Fruit ovoid or oblong, ¢ 3.5 x 2.5cm; stone 2—2.5 x 1.5 —2cm, with
5 -6 oval shallow depressions at apex.

Bhutan: S-Gaylegphug district (near Tama); Darjeeling: Mongpu, Kalimpong
and Ronko Chu. Subtropical forests, 300 — 1540m. April.

Drupes edible.

6. SPONDIAS L.

Deciduous trees. Leaves alternate, odd-pinnate; leaflets entire with a distinct
intramarginal vein. Panicles axillary or terminal, precocious or appearing with
young leaves; flowers bisexual. Calyx 5-lobed. Petals 5, valvate. Stamens 10. Ovary
subglobose: styles 4 - 5 free. Drupe ellipsoid, 4 — 5-celled; stone bony and + fibrous.

1. S. pinnata (L.f.) Kurz; S. mangifera Willdenow. Sha: Ambar Shing, Bochong
Shing: Nep: Amaroo, Amaro (34).

Tree up to 40m. Leaves 10 — 35cm; leaflets 2 — 6 pairs, oblong-elliptic, 7 — 15 X
3 - Scm, abruptly acuminate, base rounded or cuneate, glabrous. Flowers + sessile
on inflorescence branches. Calyx lobes ¢ 0.5mm. Petals ovate-oblong, 2.5 -3 x 1
— 1.5mm. Stamens 1 — 1.75mm. Ovary ¢ 0.75mm:; styles ¢ 0.5mm. Fruit ellipsoid,
2.75-5x2.5-3.5cm, orange-yellow when mature; stone rather smooth with few
connecting fibrous processes.

Bhutan: S — Chukka and Sarbhang districts, C — Punakha and Mongar districts;
Darjeeling: Riang and Tista Valley; Sikkim: Reinak. Subtropical and warm broad-
leaved forest slopes, 285 — 1150m. March — May.

Yields a gum (Nep: Chop); fruit edible but with an unpleasant taste (17).

7. SEMECARPUS L f.

Deciduous trees. Leaves coriaceous, alternate, simple, entire. Dioecious; flowers
small in terminal or axillary panicles. Calyx lobes 5, deciduous. Petals 5, imbricate.
Stamens 5. reduced to staminodes in female flowers. Disc intrastaminal. Ovary 1-
celled. styles 3, stenle in male flowers. Drupe fleshy, seated on enlarged disc and
calyx base.




7. SEMECARPUS

1. S. anacardium L.f. Nep: Bhalayo (34), Kalo Bhalayo (34). Eng: Marking Nut
Tree (34).

Tree to 12m. Leaves obovate, 20 — 45 x 11 — 25cm, obtuse, base rounded or
cuneate, subglabrous above, pubescent beneath; petioles 1 — 4cm. Panicles stout, +
as long as or shorter than leaves. Flowers 6 — 8mm diameter, subsessile. Petals
greenish, oblong, longer than calyx. Drupe ovoid or oblong, ¢ 2.5cm long, black;
disc and calyx base red.

Darjeeling: terai at Bamunpokri, Siliguri, etc. Terai forests, 300 — 500m. May
~ July.

Lower part of fruit edible; upper part yields a gum used as ink and also
medicinally as a vermifuge for sheep and goats (34).

8. LANNEA A. Richard

Deciduous trees. Leaves alternate, odd-pinnate, minutely stellate-pubescent.
Dioecious; flowers in panicles or in spike-like branches, precocious. Calyx 4-lobed.
Petals 4 imbricate. Stamens 8, reduced to staminodes in female flowers. Disc
intrastaminal. Ovary oblong, 4-celled (1 or 2 cells fertile); styles 4; ovary reduced
to pistillode in male flowers. Drupe with 1 or 2 stony seeds.

1. L. coromandelica (Houttuyn) Merrill; Odina wodier Roxb. Nep: Jia, Amaroo,
Halonre (34), Thulo Dabdabe (34).

Tree 6 — 10(—20)m; young branchlets, leaves and inflorescences minutely rusty
stellate-pubescent at first. Leaves 10 — 25cm; leaflets 3 — 7 pairs, elliptic or ovate.
4 -11x2.5-4.5cm, acuminate, base cuneate, entire. Inflorescence branches up to
20cm. Calyx lobes triangular, c 1mm. Petals yellow, elliptic or oblong.2 - 2.5 x |
— 1.25mm. Stamens 2 — 2.5mm. Disc ¢ Imm diameter. Ovary ¢ 0.6mm. Drupe
ellipsoid or subreniform, ¢ 1 x 0.6cm, red when mature.

Bhutan: S — Gaylegphug district (near Gaylegphug); W. Bengal Duars: Buxa:
Darjeeling: Tista Valley and Jalpaiguri Duars. Subtropical forest s!opes. 280 —
300m. January — May.

A useful timber species (48): wood yields a gum (34).

9. DOBINEA D. Don.

Shrubs. Leaves simple, opposite. Dioecious; panicles terminal. flowers small.
Calyx cup 4-toothed, absent in female flowers. Petals 4, lanceolate. slightly longer
thancalyx, absent in female flowers. Stamens 8, alternately shorter, absent in female
flowers. Disc annular in female flowers, absent inmales. Ovary lenticular, 1-celled,
rudimentary in male flowers; style filiform, curved. Fruit compressed. indehiscent.
borne on a membranous bract.
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1. D. vulgaris D. Don. Sha: Zumphu Sengkormay Shing; Nep: Sangle (34). Fig. 7n
Shrub 2 — 5Sm with long slender branches. Leaves elliptic-lanceolate, 12 - 18 x
3.5 - 5cm, acuminate, base rounded or cuneate, margin serrate, sparsely pubescent
on veins beneath: petioles 1 — 3cm. Male flowers ¢ 1.5mm, yellowish. Female
flowers 1 - 1.5mm. Fruit orbicular, ¢ 3mm diameter, compressed, borne on whitish
obovate or rounded bract 1 — 1.5cm diameter.
Bhutan: S — Chukka district, C — Tongsa, Bumthang, Mongar and Tashigang
districts: Darjeeling: Little Rungit Valley, Rungbe, Lebong. Warm broad-leaved
forests. 1525 - 1980m. August — October.

Family 94. ACERACEAE
by A. J. C. Grierson & D. G. Long

Deciduous trees. Leaves opposite, simple, often palmately lobed; stipules
absent. Dioecious or monoecious; flowers in axillary or terminal pendulous
racemes or panicles, actinomorphic, some or all unisexual. Sepals and petals mostly
5. Stamens (4 - )8( - 12): filaments distinct, inserted around disc. Ovary bilocular,
compressed at right angles to septum; styles 2 mostly connate at base. Fruita douple
samara; mericarps 1-seeded, separating from persistent carpophore, each with

terminal wing.
1. ACER L.
Description as for Aceraceae.

1. Leaves narrowly oblong-elliptic, always unlobed; base narrowly rounded. 2
+ Leaves ovate to suborbicular, often 3 — 7-lobed, sometimes unlobed; base
truncate or broadly rounded or shallowly to deeply cordate ...............cccceene 3

2. Leaves quite entire, usually glaucous and glabrous beneath; petiole 2 — 6cm

1. A. oblongum

+ Leaves often serrulate near apex, green and reticulate beneath and sometimes
pubescent in vein axils; petiole 1 — 1.5cm ........occoecveiienene 2. A. laevigatum

3. Leaves unlobed or all 3-lobed, with usually shallow lobes..................c........ 4
+ Leaves 3-7-lobed, usually deeply so, never unlobed (if 3-lobed then often with
2 additional very small lobes Near base) .............cccoeeevverreneereeseeeeeereereenene 9

4. Leaves unlobed (rarely with 2 very small lateral lobes in A. hookeri)......... 5

+ Leaves with 2 distinct lateral 10bes .................coeoveroeecoooo 7




e

10.

11.

12.

I ACER

Flowers in short, lax often + cymose racemes; leaves coarsely and unequally
serrate, softly pubescent beneath or with conspicuous tufts of hair in vein axils
beneath .......c.oceeviieiiriieictee e 5. A. stachyophyllum
Flowers in long slender spike-like racemes; leaves entire, serrulate or more
regularly serrate, glabrous beneath or with inconspicuous tufts of hair in vein
AXIIS 1o 6

Leaves sharply serrate; bud scales not persistent at flowering time

3. A. hookeri
Leaves entire or obscurely serrulate; bud scales often persistent at flowering
TIIMIE .ttt et 4. A. sikkimense

Leaves not strongly reticulate, margins doubly serrate ......... 6. A. taronense
Leaves + strongly reticulate, margins entire to serrulate ............c..c.coco.... 8

Leaves elliptic to obovate, 8 — 15 x 4 — 13cm, with a tuft of long pale hairs at
petiole insertion on upper surface when young, margins serrulate; mericarps
diverging at right angles ..........c.cocooeeiinrininnecerrne 7. A. osmastonii
Leaves broadly ovate or suborbicular, 10 - 23 x 7 - 20cm, finely and shonly
puberulous at base on upper surface when young, margins entire or obscurely
serrate; mericarps ascending, sometimes almost parallel....... 8. A. thomsonii

Leaf margin quite entire ..........cccoeveeerenrennercninesennenns 9. A. cappadocicum
Leaf margin serrate or serrulate, sometimes doubly so............c.cccccriunnne. 10

Leaf margin coarsely doubly serrate ...........c.covvveuiuinnnen. 11. A. caudatum
Leaf margin finely serrulate or distantly but regularly serrate (rarely weakly
doubly serrate in A. peCHNGIUM) .............oooveniiriiniriiiinerieereree e 11

Mature leaves glabrous beneath, or with a few pale hairs in vein axils beneath,
S5 =T-10bA ..o 10. A. campbellii
Mature leaves usually pubescent beneath at least along veins, 3 — 5-lobed

12

Branchlets slender; leaf margin closely serrate; pubescence reddish
12. A. pectinatum

Branchlets stout; leaf margin distantly serrate; pubescence whitish
13. A. sterculiaceum

1. A. oblongum DC. Dz: Chhibla Shi; Nep: Phirphiri (34). Fig. 8a -e.

Tree up to 20m. Leaves oblong-elliptic. 8 — 13 x 3 - 5cm, acuminate, base

rounded, margin unlobed, entire, glaucous beneath, often pubescent with short
crisped hair beneath at first, later glabrous:; petiole 2 — 6cm. Flowers in broad
panicles 3 — 7cm diameter, pubescent. Sepals ¢ 3mm, rounded. Petals pale greenish-
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yellow. oblong, ¢ 5 x 2mm. Stamens c 4mm; anthers crimson. Mericarps with wings
2.5 -3 x lcm, somewhat divergent.

Bhutan: S — Sarbhang district, C — Punakha, Tongsa and Mongar districts, N -
Upper Kuru Chu district; Darjeeling: Kalimpong and Pedong; Sikkim: Kulhait,
Subtropical, warm broad-leaved and Evergreen oak forests, 300 — 2350m. March
- April.

An attractive roadside tree (16).

2. A. laevigatum Wall. Nep: Putli (34).

Similar to A. oblongum but leaves often serrulate towards apex, strongly
reticulate, green beneath. often pubescent in vein axils beneath; petioles 1 —1.5cm;
mericarps usually more widely divergent. .

Darjeeling: Darjeeling, Birch Hill and Rangirun. 1675 — 2130m. April.

Wood used in house-building and for making agricultural implements (34).

3. A. hookeri Miquel. Nep: Lahara Kapasi (34), Lal Kapasi (34). Fig. 8i —k.

Tree to 10m; branchlets red. Leaves unlobed or rarely with 2 very small lateral
lobes, ovate. 7 - 13 x 4.5 — 6¢m, finely acuminate, base shallowly cord?te, margin
sharply serrate. usually glabrous when mature, sometimes with inconspicuous tuf}S
of hair in vein axils beneath; petioles red, 2.5 — 7cm. Monoecious; flowers 1n
elongate racemes. Sepals c 4 x Imm, oblong. Petals ¢ 3.5 x 1.5mm. Anthers scarcely
exserted. Fruit with short wings 1 — 1.5 x 0.5cm. L N

Bhutan: S - Deothang district, C - Thimphu, Punakha and Tongsa districts , )
~ Upper Kuru Chu district; Darjeeling: common; Sikkim. Cool broad-leave
forests. 2200 - 3200m. April — May. )

A vanable species: some specimens approach A. taronense in their tendency to
have small lateral leaf lobes.

4. A. sikkimense Miquel. Nep: Lahara Kapasi (34). Fig. 8f - h.

Similar to A. hookeri but leaves subcoriaceous, subentire or obscurely serrulate..
usually with inconspicuous tufts of reddish hair in vein axils at base beneath;
petioles 1 — 3cm: bud scales red or green, lanceolate, 3 — 5.5 x 1 — 1.5cm, often
persisting at flowering time.

Bhutan: S - Chukka district (near Chimakothi) and Gaylegphug district (near
Chabley Khola), C -~ Thimphu district (near Thimphu, 117); Darjeeling;Sikkim.
Mixed broad-leaved and evergreen oak forests, 1070 — 2140m. March — May.

FIG. 8. Aceraceae. a - ¢. Acer oblongum: a, flowering shoot; b, leaf; ¢, male flower; d, female flower;
e.frut. f - h. Acer sikkimense * f. flowering shoot: g, leaf; h. fruit. i — k. Acer hookeri: i, leaf; j, vein axils
on underside of leaf: k. fruit. | & m. Acer caudatum- 1, leaf; m, fruit. n & o, Acer campbellii: n, leaf; o,
fruil. p & q, Acer cappadocicum: p. leaf. g, fruit. r & s, Acer sterculiaceum: r, leaf; s, fruit. t & u. Acer
thamsomu 1, leaf. u. fruit. v & w. Acer pectinatum- v, leaf: w. fruit. Scale: tx '/,; b, g, p,r.u x : I x
Yorx . aefomno.q. s vx¥%ihx %k wxl;)x2c dx3. Drawn by G. Rodrigues.
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5. A. stachyophyllum Hiern

SimilartoA. hookeriand A. sikkimense but leaves pale pubescent beneath or with
conspicuous whitish tufts of hair in vein axils, coarsely and unequally serrate;
petioles 2 — 6cm: dioecious; racemes short, lax and often + cymose; fruit wings ¢
2.5x0.75 - 1.5cm.

Bhutan: C - Ha district (Ha Chu), Thimphu district (Bela La), Tongsa district
(near Yuto La) and Bumthang district (Peipe La, Takhung and Gyetsa); Arunachal
Pradesh: Nyam Jang Chu; Sikkim: Thangu, Lachen, Lachung. Hemlock forests,
2700 - 3350m. April — May.

6. A. taronense Handel-Mazzetti; A. pectinatum subsp. taronense (Handel-Mazzetti)
Murray

Similar to A. hookeri but leaves more strongly 3-lobed in upper half (rarely
weakly 5-lobed with 2 additional lobes near base), 9 — 15 x 6 — 10cm, reddish
pubescent along veins when young, with tufts persisting in vein axils beneath when
older, margins doubly serrate.

Bhutan: C - Tongsa district (near Chendebi) and Mongar district (near Sengor).
Wet broad-leaved forests, 2450 — 2730m. May - June.

7. A. osmastonii Gamble. Nep: Kapasi.

Tree to 30m. Leaves unlobed or (usually) 3-lobed, elliptic to obovate, 8 — 15x
4 - 13cm, lateral lobes variable in size. acuminate, base rounded, margins serrul.ate,
+ glabrous but reddish pubescent in vein axils beneath and with longer straight
whitish hairs at petiole insertion above; petiole 1.5 - 3cm. Sepalsovate,c 1.5x lmm
Petals obovate, ¢ 1.75 x 1.5mm, notched above. Outer edges of fruit diverging at
right-angles: wings 2.5 -3 x 1 - 1.3cm.

Darjeeling: Birch Hill, Kurseong, Salombong, Tonglo and Rangirun. 1670 -
2130m. April.

A very local and poorly known species. endemic to the Darjeeling district. Forms
with almost unlobed leaves are similar to A. oblongum and A. laevigatum; Cowan
& Cowan (34) suggest it may be a hybrid between A. campbellii and A. laevigatum.

8. A. thomsonii Miquel; A. platanifolium Griff. nom. illeg., A. villosum Wall. var.
thomsonii (Miquel) Hiem. Nep: Melo Kapasi (34). Fig. 8t&u.

Tree 10 30m. Leaves subcoriaceous, broadly ovate or suborbicular, 3-lobed
(rarely almost unlobed). 10 - 23 x 7 - 20cm, lobes acuminate, base rounded or
cordate, margin entire or remotely serrate, glabrous when mature: petioles S — 20cm.
Sepals oblong, ¢ 3 x 1.5mm, white pubescent within. Petals + as long as sepals.
Anthers exserted. Fruit wings ¢ 6.5 x 2cm, ascending and parallel, sometimes
overlapping.

Bhutan: S - Chukka district (Marichong and near Chukka) and Gaylegphug
district (Chabley Khola). Darjeeling: Kalimpong, Dumsong, Lebong, Merng;
Sikkim: Gangtok, Lachen. Cool and warm broad-leaved forests. 900 — 2440m.
October - November.




I. ACER

Similar to A. sterculiaceum which differs in its leaves mostly S-lobed and
pubescent beneath.

9. A. cappadocicum Gleditsch; A. pictum sensu F.B.1. non Thunberg. Fig. 8p&q.

Tree ¢ 15 m; young bark and petioles red. Leaves prominently 5 — 7-lobed, 10 -
15cmlong and broad, lobes acuminate, base cordate, margins entire. white pubescent
in axils of veins beneath; petioles 7 — 10cm, sap milky. Panicles + lax 10 — 15cm.
Sepals oblong ¢ 2.5 x Imm. Petals oblanceolate c 4 x 1.5mm. Fruit with strongly
divergent mericarps, almost in line; wing ¢ 3 x 1.5cm.

Bhutan: S —Chukkadistrict (near Chukka), C - Thimphu district (near Chapcha.
Thimphu and Dotena); Sikkim: locality unknown. Oak and Pine forests, 2300 -
2700 m. April — May.

The E Himalayan plants belong to var. indicum (Pax) Rehder.

10. A. campbellii Hiern. Dz: Chalum; Sha: Sermiling Shing; Nep: Kapasi (34). Fig.
8n&o.

Tree upto20m. Leaves 5 — 7-lobed, 9 — 15 x 10-20cm; lobes caudate acuminate,
base truncate or cordate, margin finely and regularly serrulate, pubescent beneath
at first, later glabrous or sparsely pubescent on veins and in vein axils beneath:
petioles 4 — 8cm. Flowers greenish, in panicles. Sepals ovate, ¢ 3 x 2.5mm,
pubescent. Petals + as long as sepals. Anthers slightly exserted, reddish. Mericarps
very divergent, outer edges forming a straight line; wing 2 - 2.5 x 0.75cm.

Bhutan: S — Chukka and Gaylegphug district, C — Thimphu, Punakha, Tongsa,
Bumthang, Mongar and Tashigang districts, N— Upper Kuru Chu district; Darjeeling
and Sikkim: widespread. Evergreen oak and Hemlock forests, 2000 - 3050m. April
— May.

Wood useful (48). Similar to A. pectinatum which differs in its leaves mostly 3
— 5-lobed.

11. A. caudatum Wall.; A. papilio King, A. caudatum sensu F.B.1. p.p. Nep: Kapasi
(34). Fig. 8 1&m.

Tree to 10m. Leaves 5( — 7)-lobed, 10 — 15cm long and broad; lobes 4 — 6cm,
caudate-acuminate; base cordate, margin coarsely doubly serrate, pale pubescent
beneath especially on veins and towards base; petioles 3 — 10cm. Flowers in dense
panicles. Sepals acute, 2 — 3mm. Petals + as long as sepals. Anthers scarcely
exserted. Mericarps ascending and narrowly divergent; wing 2 - 2.5 x lcm.

Bhutan: C — Thimphu and Bumthang districts. N — Upper Mo Chu district;
Darjeeling; Tonglu, Sandakphu, etc.; Sikkim: Jongri; Chumbi: Y atung to Gautsa.
In mossy Fir forests, 3350 — 4880m. May — June.

12. A. pectinatum Nicholson; A. caudatum sensu F.B.l. p.p. non Wall. Dz:
Wongka; Nep: Lekh Kapasi (34). Fig. 8v&w.

Tree 10 — 15m; branchlets slender. Leaves 3 — S-lobed, basal lobes often
smaller, 7 — 12cm long and broad: lobes (1.5 — )4 — 6cm acuminate, base rounded
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or cordate, margin finely and regularly serrulate (rarely weakly doubly serrate),
reddish brown pubescent on veins beneath, usually persisting in vein axils; petioles
2 - Tem. Flowers in loose racemes, reddish green. Sepals lanceolate ¢ 3 x Imm,
Petals somewhat shorter than sepals. Stamens not exserted. Mericarps diverging
almost in a straight line; wing 1.5 x 0.7cm.

Bhutan: S — Chukka district, C — Ha, Thimphu, Punakha, Bumthang and
Tashigang districts, N — Upper Mo Chu, Upper Bumthang Chu, Upper Kuru Chy
and Upper Kulong Chu districts; Darjeeling: Tonglu; Sikkim: Lachen, Zemu Chu,
etc.; Chumbi: Yatung. Evergreen oak, cool broad-leaved, Hemlock and Fir forests,
2750 - 3350m. April - May.

A variable species in number and depth of leaf lobing; some forms approach A.
taronense.

13. A. sterculiaceum Wall.; A. villosum Wall. non Presl. Fig. 8r&s.

Tree 7 - 15m; branchlets stout. Leaves (3 - )5-lobed, 10— 20 x 11 —23cm,; lobes
acuminate, base cordate, margin distantly serrate, glabrous above, softly put.)escgnt
beneath when young, when mature pubescent at least along veins and in vein axils
beneath: petioles 10 — 15cm. Sepals oblanceolate, ¢ 3 x 1.5mm. Petals + as long as
calyx lobes but narrower. Anthers shortly exserted. Mericarps + erect or outer edges
diverging at usually less than at right-angles; wings 3.5 -5 x 1.5 — 2cm.

Bhutan: S — Chukka district. C — Ha, Punakha and Tashigang districts, N -
Upper Mo Chu and Upper Kulong Chu districts; Darjeeling: Tonglu; Sikkim:
Dentam. Cool broad-leaved forests, 2360 — 2900m. April — May.

Sometimes cultivated, as at Thimphu.

Family 95. SAPINDACEAE
by D. G. Long

Trees, shrubs or climbing herbs. Leaves alternate, simple, trifoliolate, 1-pinnate
or biternate; leaflets opposite or alternate, pinnately veined, exstipulate. Flowers in
terminal or often axillary racemes, panicles or cymes. Flowers minute,- weakly
zygomorphic or actinomorphic, bisexual or frequently functionally unisexual.
Sepals 4 - 5, free or united. Petals 4 — 6 or absent, free, often with a nectary-scale
at base within. Disc usually present. Stamens 6 — 8, inserted inside or rarely outside
disc; anthers 2-celled. Ovary superior, 2 — 4-celled; ovules 1 — 2 (or more) per cell,
axile; style 1, simple; stigma often lobed. Fruit indehiscent or capsular, seeds often
anllate.

1. Climbing herb with biternate leaves................................. 1.Cardiospermum
+ Trees or shrubs, not climbing; leaves simple, 3-foliolate or 1-pinnate ....... 2




I CARDIOSPERML M

2. Leaves SIMPIE .....cocoiiimmmmmmiiiniirieiee 3
+  Leaves COMPOUNA ..........oruriiimrririeiiec e, 4
3. Leaves 17 —42cm, serrate-dentate .........cccooccveeeeviiiiciniicennnnen. 6. Allophylus
+ Leaves 2.5 — 10Cm, ENLIIe ......ccoeveevererreerieeeee st s e e 7. Dodonaea
4. Leaves trifoliolate; leaflets serrate-dentate 6. Allophylus
+ Leaves pinnate; leaflets @ntire ............cooevirininnininnnii i 5

5. Calyx broadly cup-shaped, very shallowly 4( - 5)-lobed: petals absent: fruit

warted, glODOSE .......cooiviiiiiniiii 3. Litchi
+ Calyx narrowly cup-shaped, 5-lobed almost to base: petals present (sometimes
absent in Nephelium); fruit smooth, or warted and ellipsoid ....................... 6

6. Leaflets 3 —4 pairs, with axillary tufts of hair beneath; petals ¢ 2mm or absent:

ULt Warted ....co.eeveeeeniiienicnccc s 4. Nephelium
+ Leaflets 4 — 9 pairs, without axillary tufts of hair beneath; petals 4 — Smm,
always present; fruit SMOOth .........cccoiiiiiiiiii 7

7. Leaflets 6 — 9 pairs; calyx lobes 2 — 3mm; petals 4; fruit of 1( - 3) subglobose

SEEIMEILS ....oouviuiiniinrinrertirintestere bttt et b 2. Sapindus
+ Leaflets 4 — 5 pairs; calyx lobes 3 — 4mm; petals 5; fruit of 1 — 3 obovoid-
ellipsoid 10DES .......ccovviiiiiiiiiiiic e S. Lepisanthes

1. CARDIOSPERMUM L.

Perennial herbs with extensive climbing annual leafy shoots; stems ribbed.
Leaves biternate; leaflets pinnatifid or serrate. Flowers few, in cymes on long
slender axillary peduncles, with a pair of tendrils below flowers. Flowers apparently
bisexual, weakly zygomorphic. Sepals 4, free, unequal. Petals 4. free, in 2 pairs,
each bearing a large nectary scale, two of these with pubescent oblong appendage.
Disc one-sided, 2-lobed. Stamens 8, borne on side of ovary opposite disc, + enclosed
by nectary scales. Ovary 3-lobed, 3-celled; style short; stigma shortly 3-lobed.
Capsules inflated, papery and veined, 3-valved; valves 1-seeded.

1. C. halicacabum L. Fig. 9a - d.

Extensive herb climbing over shrubs, puberulous throughout. Leaves triangular
in outline, 3 — 8 x 3 — 10cm; leaflets usually 9, + ovate, acuminate, deeply toothed:
petiolules winged; petioles 0.5 — 8cm, ribbed. Peduncles 3 - 10cm, borne + laterally
in leaf axils. Cymes usually 3-branched above tendrils, each branch bearing 2 or 3
flowers. Pedicels 2 — 3mm. Outer sepals ¢ Imm, inner ¢ 2mm. Petals white, ¢ 3mm.
Capsules turbinate, ¢ 2cm broad x 1cm long, puberulous.
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Darjeeling: terai (Siliguri and Punkabari). Amongst shrubs, 150 - 370n,

January — December.
The above plants belong to var. microcarpum (Kunth) Blume.

2. SAPINDUS L.

Trees. Leaves odd- or even-pinnate; leaflets subopposite or alternate, entire,
without axillary tufts of hair beneath. Flowers in terminal panicles, functionally
unisexual. Sepals 5, free, unequal. Petals 4, concave, each bearing a large nectary-
scale. Stamens 8, inserted around base of ovary. Ovary 3-celled; stigma 3-lobed.
Fruit of 1 - 3 unequal fleshy indehiscent subglobose segments.

1. S. rarak DC.; Dittelasma rarak (DC.) Hiem. Dz, Med: Nakapani; Sha: Kiling
Shing; Nep: Ritha. Fig. 90 - w.

Deciduous tree 5 — 15m. Leaves odd- or even-pinnate, 21 — 40cm, rachis
pubescent. Leaflets 6 — 9 pairs, elliptic-lanceolate, 6 — 12 x 2.5 — 3.5cm, acuminate,
base obliquely cuneate, lateral veins numerous, with fine reticulation, pubescenton
midrib beneath; petiolules 3 — 7mm. Panicles axillary and terminal, 12 — 25cm,
densely brownish pubescent throughout. Flowers ¢ 3mm diameter. Sepals ovate,
unequal, 2 — 3mm. Petals white, ¢ 4mm, nectary-scale villous within. Fruit dirty
orange, fleshy, globose. 2 — 2.5cm diameter, usually with 2 aborted carpels at base;
seed very hard, black, globose, 1.3 — 1.5cm diameter.

Bhutan: S — Chukka district (Chukka) and Gaylegphug district (Taklai Khola),
C - Punakha district (Punakha Dzong, cultivated). Subtropical forest slopes, 350 -
1400m. May.

Apparently native in S Bhutan. Records of S. detergens Wall. from Darjeeling
(34) may refer to this species, or to the ‘Soap Nut’, S. mukorossi Gaertner (S.
detergens Roxb.). which differs in its sparsely pubescent shoots and leaf rachises
and more membranous lanceolate-acuminate leaflets, smaller flowers ¢ 1.5mm
diameter and smaller fruit ¢ 1.8cm diameter.

3. LITCHI Sonnerat

Trees or shrubs. Leaves even-pinnate; leaflets subopposite, entire, without
axillary tufts of hair beneath. Monoecious; flowers functionally unisexual, in
terminal much-branched panicles. Calyx broadly cup-shaped, shortly 4-toothed.

FIG. 9. Sapindaceae. a - d. Cardiospermum halicacabum a. leaf and fruiting inflorescence; b, flower
with petals removed: c. petal with unappendaged nectary scale: d, petal with appendaged nectary scale.
¢ ~ h. Litchi chinensis e, leaf. f, functionally male flower: g. fruit: h, Ls. fruit. i — |, Dodonaea
angustifolia- 1. flowering shoot; j. male flower: k. female flower; . fruit. m & n, Lepisanthes rubiginosa
m, 3-lobed capsule; n, 1-lobed capsule with two aborted carpels. 0 — w, Supindus rarak: o, leaf and
wnflorescence: p. flower. q & r sepals: s, petal: t. stamens: u, ovary; v. | -lobed fruit with aborted carpel;
w. 2-lobed fruit. Scale e.ox '/ ix g hov,wox Y ax Llx 1% moax 2 f. ),k x 4; P.q.I.s, tux
6.b.c.d x 10. Drawn by M. Bates.
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Petals absent. Stamens 6 — 10, inserted within disc, long-exserted from calyx. Ovary
2( - 3)-celled:; stigma bifid. Fruit warted; seed solitary with fleshy aril.

1. L. chinensis Sonnerat; Nephelium litchi (Loureiro) Cambessedes. Eng: Litch;
Fig. 9 - h.

Tree to 30m. Leaves 14 — 24cm; leaflets 2 — 4 pairs, coriaceous, elliptic.
lanceolate, 8 - 13 x 2.5 - 4.5¢m, sharply acuminate, base obliquely cuneate, latera|
veins inconspicuous; petiolules 3 — 6mm. Panicles pubescent, 15 — 28cm. Calyx
greenish-white, ¢ 1.5Smm, broadly cup-shaped with very short lobes. Stamens long-
exserted at anthesis. 4 - Smm. Fruit globose, ¢ 2.5cm,; pericarp dry and brittle when
ripe, warted; aril whitish, fleshy.

Bhutan: S — Phuntsholing district (Phuntsholing); Darjeeling: terai (34).
Cultivated in gardens, 200m.

Native of China (80) cultivated for its edible arils.

4. NEPHELIUM L.

Trees. Leaves even-pinnate; leaflets subopposite, entire, with axillary tufts of
hair beneath. Dioecious or monoecious; flowers in terminal branched panicles.
Sepals 5, free. Petals absent or 4 — 6. Stamens usually 8, reduced to staminodes in
female flowers. Ovary warted, 2-celled; ovules 1 per cell; style with bilobed stigma.
Fruit simple, usually warted; seed 1.

1. N. hypoleucum Kurz

Tree 8 — 10( - 30)m: branchlets glabrous. Leaves 20 — 25cm; leaflets 3 — 4 pairs,
coriaceous. lanceolate. 10— 16 x 3 - 4.5cm, acuminate, base oblique, often rounded
on inner margin and cuneate on outer, glabrous, lateral veins inconspicuous,
petiolules thick, 4 - 6mm. Panicles densely pubescent, 14 — 18cm. Sepals ¢ 2.5mm.
Petals absent or ¢ 2mm. Fruits ellipsoid 2.5 — 3cm, densely warted, glabrous.

Bhutan: S - Chukka district (Chukka). Warm broad-leaved forests, 1200m.
April.

A rare species discovered in Bhutan by R. E. Cooper and identified by P. W.
Leenhouts: elsewhere known from Burma, Thailand and Indo-China.

5. LEPISANTHES Blume

Trees or shrubs, sometimes climbing. Leaves odd or even- pinnate; leaflets
opposite or alternate, entire; without axillary tufts of hair beneath. Usually
monoecious; flowers unisexual in terminal and axillary panicles. Sepals (4 - )5,
free, unequal. Petals (4 - )5, rarely absent, each with anectary-scale within. Stamens
mostly 8; disc 4-lobed. Ovary 2 - 3-celled, 2 - 3-lobed, ovules 1 per cell; stigma
bilobed. Fruit 1 - 3-lobed, indehiscent: lobes 1-seeded.



S LEPISANTHES

1. Leaflets glabrous; petals equalling sepals: ovary 2-celled 1. L. senegalensis
+ Leaflets pubescent; petals longer than sepals; ovary 3-celled
2. L. rubiginosa

1. L. senegalensis (Poiret) Leenhouts; Sapindus attenuatus Hiem, Aphania rubra
(Roxb.) Radlkofer. Nep: Achatta (34), Kaphul.

Shrub, often climbing, or small tree 2 — 4m. Leaves alternate, mostly even-
pinnate, 20 — 60cm, rachis terminating in a short point; leaflets 4 - 5 pairs, thinly
coriaceous, lanceolate, 13 — 32 x 3.5 — 7.5cm, acuminate, base cuneate, glabrous;
petiolules stout, 5 — 10mm. Panicles 20 — 40cm, with slender widely-spreading
minutely puberulous branches; male and female flowers intermixed, crimson. Male
flowers: sepals ovate, unequal, largest 4mm; petals spreading and reflexed. elliptic.
Smm; nectary-scales small; ovary reduced to a pistillode. Female flowers as males
but with bilobed ovary and staminodes. Fruit green ripening scarlet, 1 — 3-lobed.
each lobe obovoid-ellipsoid up to 2.3 x 1.4cm, often with aborted carpel remains at
base.

Bhutan: S — Samchi, Phuntsholing, Sankosh, Sarbhang. Gaylegphug and
Deothang districts; Darjeeling: lower valleys and terai. Subtropical and terai
forests, 250 — 900m. February — March.

Forms with simple leaves occur in India and Bangladesh but are unknown in
Darjeeling and Bhutan.

2. L. rubiginosa (Roxb.) Leenhouts; Erioglossum rubiginosum (Roxb.) Blume. E.
edule Blume. Fig. 9mé&n.

Similar to L. senegalensis but often a large tree, more pubescent throughout,
leaflets more variable in shape, ovate, lanceolate or elliptic, 7— 18 x 2.5 —6¢cm, base
oblique, brownish pubescent beneath especially on veins; panicles with ascending
spike-like branches; flowers slightly smaller; petals obovate, 4mm, each with a
large nectary-scale; fruits smaller ¢ 1.5cm.

Darjeeling: Sivoke and Jogighora Terai. Terai forests, 150 -250m. April - June.

A valuable timber tree producing strong and durable brownish wood.

6. ALLOPHYLUS L.

Shrubs or small trees. Leaves mostly trifoliolate, sometimes simple; axillary tufts
of hair absent. Flowers in slender axillary simple or branched racemes. weakly
zygomorphic, functionally unisexual; pedicels short. Sepals 4, free, unequal, in
opposite pairs. Petals 4, conspicuous, each with a villous nectary-scale; sometimes
an additional minute petal present. Stamens 8, inserted inside 4-lobed disc. Ovary
2-celled, strongly bilobed:; ovules 1 per cell; stigma deeply bifid. Fruit subglobose.
indehiscent, fleshy, 1-seeded, rarely bilobed and 2-seeded.
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1. A. chartaceus (Kurz) Radlkofer; A. subfalcatus Radlkofer, A. zeylanicus L. var.
grandifolius Hiern.

Shrub 1 - 2m. Leaves simple or trifoliolate; simple leaves or terminal leaflets
elliptic-obovate. 17 - 42 x 6 — 15cm, acuminate, base cuneate, margin distantly
serrate-dentate, often shallowly so: lateral veins and reticulations prominent beneath,
glabrous: lateral leaflets when present smaller; petiolules of lateral leaflets 2—3mm;
petioles 2 — 7cm, jointed below apex. Racemes 10 — 30cm, slender, simple or | -
2-branched; pedicels 1 - 2mm. Larger sepals 1.5mm, smaller 1mm. Petals white, c
Imm. Fruit subglobose, 8 — 10mm.

Bhutan: S - Chukka district (Marichong) and Gaylegphug district (Gaylegphug,
117); Darjeeling: Tistaand Rungit valleys, Rongbe, Riang, etc. Subtropical forests,
300 - 1150m. May - July.

The name A. chartaceus was formerly restricted to simple-leaved plants, and the
name A. subfalcarus Radlkofer applied to trifoliolate ones. However these are now
considered to be variants of a single species.

7. DODONAEA Miller

Shrubs or small trees. Leaves simple, sticky. entire. Dioecious or monoecious,
flowers in sticky terminal and axillary cymes, usually unisexual, actn.nomorphlc.
Sepals4 -5, free. Petals absent. Stamens 6 — 8. inserted outside minute disc (stamens
absent or sterile in female flowers). Ovary 2 — 4-celled: styles 2( — 4)-lobed. Fruit
a 2 - 4-lobed papery winged capsule; seeds 1 — 2 per cell.

L. D. angustifolia L.f.. D. viscosa sensu F.B.I. p.p. non Jacquin. Fig. 9i-1

Shrub 1 — 2m, rarely a small tree to 6m; branchlets glabrous, sticky. Lgaves
elliptic-oblanceolate. 2.5 — 10 x 0.5 - 2cm, subacute, acute or bluntly acuminate,
base long attenuate and sessile, glabrous but sticky and shiny, latgral veins
numerous. Cymes 2 — 4cm; pedicels slender 3 — Smm (up to 15mm in fruit). Sepals
usually 4, broadly ovate, 3mm, yellow tinged red. Stamens ¢ 3mm. Fruit suborbicular,
yellow tinged reddish, 1.5 — 2cm diameter with papery wings 5 —6mm broad; seeds
black. ¢ 3 x 2mm.

Bhutan: S - Sarbhang district (Sarbhang), C — Tongsa district (Shamgong) and
Tashigang district (Tashigang Dzong): Darjeeling: terai (34). Cultivated as an
ornamental shrub and hedge plant, 460 — 2000m. March — June.

Family 96. HIPPOCASTANACEAE
by D.G. Long
Trees. Leaves opposite, palmately compound, exstipulate, venation pinnate.

Flowers in erect terminal panicles, bisexual, zygomorphic. Calyx tubular, 5-lobed,
somewhat 2-lipped. Petals free. 4 large and clawed, 1 minute or absent. Disc present.
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I AESCULLS

Stamens 5 — 9, exserted, free; anthers 2-celled, dehiscing by slits. Ovary superior.
3-celled; ovules 2 in each cell, axile; style 1, clavate. Fruit a leathery capsule
dehiscing by 3 valves; seed solitary, large.

1. AESCULUS L.

Description as for Hippocastanceae.

1. Petiolule of middle leaflet stout, 6 — 13mm; leaflets 25 — 48cm, obscurely and

often bluntly serrulate ...........ccccccvviircnininienciecnerees 1. A. assamica
+ Petiolule of middle leaflet slender, 15 — 23mm; leaflets 18 — 26cm. sharply
SEITUIALE ..ottt 2. A.indica

1. A. assamica Griff.; A. punduana Hiem, A. khassyana Das & Majumdar nom.
illeg. Nep: Satpate (34). Fig. 10a —c.

Tree 6 — 15m. Leaves orbicular in outline, of 6 — 8 oblanceolate leaflets 25 - 48
x 8 — 13cm, acuminate, base cuneate, margins obscurely, often bluntly, serrulate,
glabrous; petiolules stout, 4 — 13mm; petioles 24 — 35cm. Panicles 30 - 45cm,
greyish puberulous, branches up to 8cm. Pedicels 5 — 7mm. Calyx tubular, 6 - 7mm
including short rounded lobes. Larger 4 petals spathulate, 16 — 20mm, whitish,
upper 2 tinged yellow or brownish at base within; small petal linear, 2mm. Stamens
usually 7, strongly curved, 3.5 — 4cm. Ovary linear, puberulous. Fruiting racemes
pendulous; capsules ovoid-ellipsoid, 8 — 9 x 4 — 5cm, obliquely beaked at apex,
scurfy brown puberulous; seed large ¢ 3cm diameter.

Bhutan: S — Sarbhang district (Lam Pati) and Gaylegphug district (Tori Bari and
Taklai Khola); Darjeeling: Kurseong, Mungpoo and Jalpaiguri. Subtropical and
terai forests, often by streams, 300 — 400m. March — April.

2. A. indica (Cambessedes) Hooker. Eng: Indian Horse Chestnut.

Similar to A. assamica but leaflets more membranous. smaller, 18 - 26cm,
margin more sharply and regularly serrulate: petiolules longer and more slender, 15
- 23mm; panicles 20 — 35cm; fruit (80) up to Scm.

Darjeeling: cultivated in the Lloyd Botanic Garden. May — June.

Native of W Nepal and NW Himalaya: wood useful (48).

Family 97. MELIANTHACEAE
by D.G. Long

Foetid subshrubs. Leaves alternate, 1-pinnate, stipulate; leaflets pinnately veined.
Flowers in simple, erect terminal bracteate racemes. Flowers upside-down
(resupinate) by twisting of pedicels, bisexual, zygomorphic. Sepals 5. unequal.
upper one spurred at base. Petals usually 4, free, clawed, unequal. Disc present,
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nectariferous. Stamens 4, antisepalous, inserted inside disk; anthers 2
dehiscing by slits. Ovary superior 4-celled: style 1; ovules 2 -5 per cell, axi
a papery capsule; seeds 1 — 2 per cell.

-celled,
le. Fruit

1. MELIANTHUS L.
Description as for Melianthaceae.

1. M. major L.; M. himalayanus Planchon

Erect undershrub 1 —2m. Leaves odd-pinnate, 20 — 40 x 15 — 25cm; leaflets 2 -
6 pairs, ovate-elliptic, 9 — 14 x 4 - 6¢cm, acute, base cuneate, decurrent along rachis,
margin coarsely serrate, glabrous, pale beneath; stipules large and leafy, 4 —9cm,
united and adnate to petiole base. Racemes dense, 14 — 35cm, pubescent; bracts
ovate, 1.5 — 2cm; pedicels 1.5 — 2.5cm. Flowers reddish-brown. Lower 4 sepals
lanceolate, c 2cm; upper sepal folded and spur-like, ¢ 1.3cm. Petals lanceolate, ¢
1.2cm; claw pubescent. Disc-gland large, contained within sepal spur. Capsule
papery, ¢ 3 x 2.5cm, 4-winged, reticulate, glabrous; seeds 2 per cell; calyx
persistent.

Bhutan: C — Bumthang district (between Byakar and Gyetsa). Open grassy
thickets. 2875m. May.

A native of South Africa reported only once from Bhutan by Griffith; no
specimen has been located to support this report. The flowers produce abundant
nectar and are much visited by bees.

Family 98. SABIACEAE
by A.J.C. Grierson

Evergreen or deciduous trees, shrubs, scramblers or twiners. Leaves alterpate,
simple or pinnate. Flowers usually small, in terminal or axillary panicles, sometimes
in cymes or solitary, actinomorphic, bisexual or sometimes unisexual. Sepals 4 - 5,
imbricate, free or connate at base. Petals 4 — 5, episepalous, sometimes 2 of them
distinctly smaller than the others. Stamens 4 — 5, opposite petals, sometimes only
2 pollen-bearing. Ovary 2-celled, superior; styles 2, + connate; ovules usually 2 per
cell, axile. Fruit a single or paired indehiscent drupes; styles becoming lateral or
basal.

FIG. 10. Hippocastanaceae and Sabiaceae. Hippocastanaceae. a - ¢, Aesculus assamica: a, leaf. b,
panicle: c. fruit. Sabiaceae. d - j, Meliosma simplicifoha. d, flowering shoot: e, open flower; f, flower
showing calyx (one sepal removed) and ovary; g, petal with simple staminode; h, petal with bilobed
staminode: i, fertile stamen: ). frut with sub-basal style. k — n, Sahia lanceolata: k, flowering shoot; |,
flower with sepal and two petals removed: m, paired drupes with sub-basal styles; n. single drupe. Scale:
abdx'/ickximnx1¥%jxdilx6,ex8 fx10; g hx 12;ix 20. Drawn by M. Bates.
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98, SABIACEAE

This family is now often subdivided, with Meliosma placed in its own family
Meliosmaceae and Sabia retained in a narrower Sabiaceae or united with
Menispermaceac.

1. Petals and stamens all subequal; stamens all pollen-bearing ............ 1. Sabia
+ Petals3large and 2 small; fertile stamens 2, opposite smaller petals; stam.modes
3, opposite 1arger Petals ............covueeeeriiiiiieee 2. Meliosma

1. SABIA Colebrooke

Woody scramblers or twiners. Leaves simple, ovate or elliptic to lanceolate,
entire. Flowers bisexual, solitary or several in axillary cymes, sometimes, (when
subtending leaves have fallen), apparently arranged in racemose panicles. Sepals 5,
equal or unequal, connate at base, usually rounded. Petalg 5, episepalous, roundefi.
Stamens 5, epipetalous, subequal; filaments flattened. Disc + cup §haped, margin
often with lobes alternating with stamens. Fruit consisting of solitary or paired,
rounded or subglobose, somewhat fleshy, + laterally compressed drupes; stones
woody, reticulately ribbed.

1. Flowers solitary axillary on pedicels up to 3cm; petals elliptic to obovate, 3.5
-10x 2 - 4.5mm; style in flower 3 — Smm. in fruit + as long as adjacent side
OF ATUPE(S) vvvvrverrrcreneieeeiccremier et 1. S. campanulata
+ Flowers few to many in cymes, cymes solitary or racemosely arranged; petals
elliptic to suborbicular, 1.75 - 2.5 x 1.25 — 2mm, or ovate to lanceolate, 2.25
~5.5%0.75 - 2.25mm; style in flower up to 1.5mm, in fruit much shorter than
adjacent side Of ATUPE(S) .c.ovevvrereereieiiirrericrtce et 2

2. Cymes 2 - 12-flowered, solitary or arranged in lax racemose paniclgs ....... 3
+ Cymes 4 - 35-flowered, solitary or arranged in dense racemose panicles .. 4

3. Leaves 3-12x 1.5 -4.5cm, + herbaceous; veins 4 — 6 pairs; cymes always
solitary; petals ovate to oblong, 2.5 - 4.5 x 1.25 — 2.25mm; drupes obovoid, 5
=T XSS = TSMM e 2. S. purpurea

+ Leaves 5-18 x 1.5 - 6.5cm, + coriaceous: veins S — 9 pairs; cymes usually
arranged in panicles, rarely solitary: petals suborbicular to elliptic, 1.75 - 2.5
x 1 ~ 2mm: drupes globose to obovoid, 11 — 15 x 10 = 13mm

3. S. limoniacea

4. Leavesoblong-lanceolate,5- 18 x 1.5—6cm: veins 7— 12 pairs; petals oblong-
ovate,4 - 5.5 x 1.5 - 2mm; drupes obovoid, 10— 15 x 7 — 10mm

4. S. lanceolat
+ Leaves oblong, ovate or lanceloate, 5 - 22 x 1.5 — 8cm; veins e

5 -9 pairs; petals
oblong to lanceol: 25— _ . i b
2blo (5_01 anf;‘e‘olale, 2.25-4x0.7 - 1.25mm: drupes globose or obovoid 7 -

Tt 5
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1. SABIA

5. Leaves oblong to lanceolate, 5 —9(-12) x 1.5 - 5cm; veins 6 — 9 pairs: cymes
solitary, axillary, upto 10cm, 7 — 25 -flowered, glabrous or sparsely pubescent:
drupes 7 —9 X 6 — 8MM ......ccooiviviniiiiieieccceeee 5. S. parvifiora

+ Leaves oblong, ovate or lanceolate, 8 — 22 x 2.5 — 8cm; veins 5 — 7 pairs; cymes
15 — 30-flowered, solitary or more usually in panicles up to 20cm, pubescent:
drupes 9 — 11 x 8 = 10MM ....coooviiiniiiiiieee 6. S. paniculata

1. S. campanulata Wall; S. leptandra Hook. f. & Thomson. Nep: Kali Lahara
(117).

Diffuse or scrambling shrub ¢ 1.5m, usually deciduous but sometimes with
persistent leaves. Leaves ovate-elliptic or lanceolate, 3.5 — 10 x 2 — 4.5cm, +
caudate-acuminate, base rounded, veins 4 — 6 pairs, minutely pubescent on veins
and margins beneath. Flowers solitary, usually appearing with the young leaves:
pedicels up to 3cm. Sepals elliptic, ¢ 7 x 4mm. Petals green to purple, obovate, 7 -
10 x 5 — 7mm. Stamens ¢ 4mm. Style ¢ 4mm. Drupes suborbicular. somewhat
compressed, 6 — 8mm diameter, purplish.

Bhutan: S — Chukka district, C — Ha, Thimphu, Punakha, Tongsa, Bumthang
and Mongar districts, N — Upper Mo Chu, Upper Kuru Chu and Upper Kulong Chu
districts; Darjeeling. Evergreen oak forest, 1670 — 3050m. April — June.

2. S. purpurea Hook. f. & Thomson

Similar to S. campanulata but flowers always borne in solitary 3 - 12-flowered
cymes 3 —4.5cm; sepals oblong or suborbicular, 0.5 -3 x 0.5 - 1.5mm; petals ovate
oroblong,2.5-4.5x1.25-2.25mm; stamens | — 1.75mm:; styles 0.5 — Imm; drupes
obovoid, ¢ 5 — 7mm.

Bhutan: S —Samchi district (near Gokti); Darjeeling: Darjeeling and Kalimpong.
Subtropical and warm broad-leaved forest slopes, 500 — 1800m. February — April.

3. S. limoniacea Hook. f. & Thomson

Evergreen twiner up to 10m. Leaves somewhat coriaceous, ovate-elliptic, 5 - 18
x 1.5-6.5cm, acuminate or obtuse, base cuneate or rounded, glabrous or pubescent
on midrib beneath, veins 5 — 9 pairs. Flowers in 2 — 3-flowered cymes up to 2cm,
or cymes arranged in racemose panicles up to 15cm. subtended at base by ring of
minute bracts. Sepals broadly ovate or elliptic, 0.5 — I x 0.5 — Imm, acute or
rounded. Petals obovate or suborbicular, 1.75-2.5 x 1 - 2mm, obtuse. Stamens 1.5
—2mm. Style 0.2 - 0.5mm, much shorter than the adjacent sides of the ovary. Fruit
subglobose to obovoid, compressed, red or black, 10— 15 x 10— 13mm: petals and
stamens + persistent at base.

Darjeeling: terai at Jalpaiguri and Dulka Jhar. Terai forests. November.

4. S. lanceolata Colebrooke. Nep: Simali Lahara (34). Fig. 10k - n.

Evergreen. Leaves elliptic to oblanceolate, 5 — 18 x (1.5 - ) 2.5 - 6cm, shortly
acuminate, base rounded or cuneate, glabrous or sparsely pubescent beneath, veins
(5-)7- 12 pairs. Cymes solitary axillary or arranged in panicles up to 7cm. Sepals

19



98. SABIACEAE

oblong-ovate, 0.75 -2 x 0.7 — 1.5mm. Petals greenish white, oblong, 4 —6 x 1.5 _
2.25mm # acute. Stamens 1.5 — 2.5mm. Styles 0.5 — 1mm. Fruit obovoid, 10- 15
x 7 - 10mm, + compressed, yellowish crimson at first, bluish when ripe.

Bhutan: S - Sarbhang district (Singi Khola and near Phipsoo) and Gaylegphug
distnct (Gaylegphug, 117). Subtropical forest, 260 — 280m.

5. S. parviflora Roxb. Nep: Simali Lahara (34).

Evergreen. Leaves ovate-elliptic, S —9( - 12) x 1.5 — 3( - 5)cm, acuminate, base
cuneate or rounded, + glabrous, veins 6 — 9 pairs. Cymes solitary, axillary, 1.5 -
8cm, 4 - 25( - 35)-flowered, very slender. Sepals ovate-lanceolate, ¢ 3 x 1mm.
Petals greenish-yellow or white, lanceolate, 3 — 4.5 x Imm. Stamens ¢ 2mm. Style
conical ¢ 1 — 1.5mm. Fruit obovoid or subglobose, + compressed, c 8mm long and
broad.

Bhutan: S — Gaylegphug district (near Gaylegphug, 117), C — Punakha district
(near Punakha); Darjeeling; Sikkim. Subtropical and warm broad-leaved forests,
270 - 1500m. April — May.

6. S. paniculata Hook. f. & Thomson. Nep: Kali Lahara (34).

Evergreen. Leaves coriaceous, ovate-elliptic, 8 —22 x 2.5 - 8cm, acuminatg, base
rounded, glabrous or sparsely pubescent, veins 5 — 7 pairs. Cymes solitary, axillary,
10 - 30-flowered, up to Scm but more usually forming paniculate inflorescences 7
~ 20cm when subtending leaves have fallen; peduncles and pedicels pubescent.
Sepals ovate ¢ Imm, pubescent. Petals yellowish-green, ovate-oblong, 2.5 —3.5x
Imm. Stamens 1.5 - 2.5mm. Style cylindrical or narrowly conical, 0.75 — 1.25mm.
Fruit suborbicular, c 8mm diameter, + compressed. )

Bhutan: S - Samchi district (Torsa Valley); Darjeeling: Jalpaiguri, Bamunpokri.
Subtropical and terai forests, 240 — 450m. December — January.

2. MELIOSMA Blume

Evergreen or deciduous trees or shrubs. Leaves simple or odd-pinnate.
Inflorescences terminal or axillary, paniculate; bracts usually caducous; bracteoles
absent but bracteole-like sepals sometimes present lower down on pedicel. Flowers
numerous, small, bisexual, weakly zygomorphic. Sepals 5 (sometimes 4 rarely ?).
Petals 5, outer 3 subequal, suborbicular; 2 inner ones equal, much smaller, opposite
fertile stamens and adherent to base of filaments. Disc usually present, shortly 5-
toothed. Stamens 5, 2 fertile filaments terminating in a cup bearing 2 anther cells;
3 staminodes opposite larger petals and adherent to their bases. Ovary ovoid or
globose; style subulate or minute. Fruit a subglobose drupe with one stone.

1. Leaves pitnate ...........cococevieviiiinicniiicicincetc e
+  Leaves SIMPle .....cocoeieimiii




2. MELIOSMA

2. Evergreen; leaves entire or serrate with rather broad teeth, veins curving

towards apex near Margin ..........cccceceeveeeeeeereereereeeeeenenas 1. M. simplicifolia
+ Deciduous; leaves serrate with fine teeth, veins running + straight to margin and
most excurrent into fine teeth ...........cocoveveeneneieenennns, 2. M. dilleniifolia

1. M. simplicifolia (Roxb.) Walpers; M. pungens (Wight & Amott) Walpers, M.
ferruginea King nom. illeg. Nep: Chiuri, Chiwari, Patpate. Fig. 10d - j.

Evergreen shrub or tree to 20m. Leaves simple to oblanceolate or obovate, 5 -
35 x 2 — 12cm, acute or acuminate, base cuneate or attenuate, entire or serrate
especially in upper half, glabrous or pubescent beneath, veins 5 — 20 pairs, curved
towards apex near margin; petiole 0.5 — 3cm. Panicles 10 — 25cm; branches
pubescent usually densely so; mature buds 2 — 3mm diameter. Sepals ovate, c 1.25
x Imm, ciliate. Outer petals suborbicular, ¢ 2 x 2mm glabrous; inner petals ¢ 1.Smm,
bifid almost to middle. Stamens and staminodes ¢ 1.5mm. Ovary c 0.75Smm; style
+ as long. Drupes subglobose 5( — 10)mm diameter; stone with prominent median
keel and + strongly reticulate sides.

Bhutan: S — Chukka, Gaylegphug and Deothang districts, C — Thimphu, Tongsa
and Mongar districts; Darjeeling. Subtropical and warm broad-leaved forest
slopes, 450 — 2133m. October — February.

There are three subspecies in the E Himalaya distinguished as follows:

1. Leaves8—15x2—S5cm,elliptic-oblanceolate, usually with a few teeth in upper

half ..o subsp. yunnanensis
+ Leaves commonly more than 25 x 7cm, obovate. entire or with numerous teeth
5

Y

2. Leaves entire, glabrous above or midrib sparsely pubescent
subsp. simplicifolia
+ Leaves with many teeth, pubescent above, densely so along midrib
subsp. thomsonii

Subsp. simplicifolia is common throughout E Himalaya: subsp. yunnanensis
(Franchet) Beusekom has been recorded from Thimphu district (Paga) and subsp.
thomsonii (Brandis) Beusekom from Darjeeling district.

2. M. dilleniifolia (Wight & Arnott) Walpers. Nep: Lekh Gogun

Similar to M. simplicifolia (especially subsp. simplicifolia and subsp. thomsonii)
but a deciduous shrub or tree to 10m; leaves oblanceolate or obovate, 10— 18(-24)
x 4.5 - 10( — 12)cm, acute or shortly acuminate, base attenuate. veins usually 15 -
22 pairs, parallel and running + straight to margin, excurrent in fine + subulate teeth,
glabrous above, finely pubescent especially on veins beneath; mature buds 2 - 3mm
diameter; fruit 4 — 5 ( — 6)mm diameter; stone with median keel + prominent.
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98. SABIACEAE

Bhutan: C - Tongsa district (Changka) and Mongar district (Saleng and near
Sengor). N — Upper Mo Chu district (near Gasa); Darjeeling: Kalapokri and
Garibans; Sikkim: Lachen. Cool wet mixed forest, 1800 — 2900m. July — August.

3. M. pinnata (Roxb.) Maximowicz; M. wallichii Hook. f. Nep: Lekh Dabdabe
(34).

Evergreen rarely deciduous tree up to 40m. Leaves with 2 — 10 pairs of leaflets,
5-40cm, including petiole ¢ 15cm; leaflets elliptic to obovate, 5 — 18 x 2—-5.5cm,
usually increasing in size towards top of leaf, acuminate, base rounded or cuneate,
margin entire or distinctly serrate, glabrous or sometimes pubescent beneath.
Panicles terminal, 10 — 55cm; branches + pubescent. Mature buds c 2mm diameter.
Sepals ovate. 1 — 1.5mm, pubescent. Outer petals usually glabrous; inner petals ¢
0.6mm. deeply bifid. Stamens ¢ Imm. Ovary 0.6mm, glabrous or densely pubgscent.
Fruit subglobose to obovoid, 4 — 10mm diameter; stone prominently reticulate,
median keel + distinct. ' _

Bhutan: S - Chukka district (Rydak Valley), C — Mongar district (Unjar);
Darjeeling: Pul Bazar, Darjeeling, etc. Riverbanks, 120 — 2100m. May — July.

There are two subspecies in the E Himalaya distinguished as follows:

1. Leaves with 6 — 10 pairs of leaflets, glabrous, without tufts of hair in ?x1ls of
primary veins beneath; ovary glabrous ..........c.cocovieiiiiinn : subsp. pinnata
+ Leaves with 3 -7 pairs of leaflets, usually pubescent, often with tufts of hairin
axils of primary veins beneath: ovary densely pubescent .. subsp. barbulata

Although elsewhere the more restricted of the two. subsp. pinna.ta is recorded
from Bhutan and Darjeeling district; subsp. barbulata (Cufodontis) Beusekom
(subsp. arnottiana (Walpers) Beusekom nom. illeg.) the more widespread sut?quCleS
overall, has not so far been recorded from Bhutan but is known from Darjeeling.

Family 99. BALSAMINACEAE
by C. Grey-Wilson

Annual or perennial herbs, often rather fleshy. Stems erect to procumbent, often
rooting at the lower nodes. Leaves spirally arranged, opposite or whorled, toothed,
pinnately veined, exstipulate. Inflorescence racemose or flowers epeduncuiate,
solitary or clustered at the leaf axils. Flowers bisexual, turned upside-down
(resupinate) through 180°, zygomorphic. Sepals 3 or 5, lowermost one generally
modified into a spur sometimes corniculate (i.e. shaped like a bovine hom,

somewhat twisted). Petals 5, all free or the lower 4 united in two lateral pairs.
Stamens S, united to enclose the ovary and stigmas. Ovary superior; carpels 5

)

united, alternating with petals; style solitary very short or obsolete: ovules solitary
1o man