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The recent excessive heat in Bengal and its probable cause.—By O. LirTLE.
[Read 1st July, 1908.]

It is, I presume, quite unnecessary to inform the members of this
Society that during the past season unusual temperature conditions
prevailed in Bengal. There may, however, be some who are not aware
that, while Bengal was not the only part of Northern India in which
exceptional temperature was experienced, it had a practical monopoly
of the high temperatures. The period of excessive heat which began
in Bengal about the middle of April and ended on the 24th of May was
without precedent as regards length, and just failed to surpass previous
records as regards intensity. Taking the case of Calcutta and keeping
in mind that on several occasions during the past ten years the record
* of previous maximum temperatures has been broken, a comparison of
the bighest temperatures will show how the present year surpasses
other years since the beginning of systematic meteorological observa-
tion. -

The following Table gives all maximum temperatures above 103°
with dates of occurrence, at Alipore since 1893,

Jom }
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TasLe L.
1898 1894 1895 1896 1897 1898
Max. | Date | Max. | Date | Max. | Date | Max. | Date | Max. | Date | Max. | Date
April May April April I April
Nojne 103'4 | 8th |107-0| 21st | 1049 | 10th | 103'4 | 18th | 108'4 | 9th
May May April April May
108'4 [ 17th | 1039 | 22nd | 104'9 | 11th | 108'4 | 14th | 108°4 | 19th
May May April April
104'9 | 18th | 1084 | 30th | 104'4 | 12th | 1039 | 18th
April May .
107:0 | 16th | 104'4 | 10th |
1899 1800 1901 1902 1908
Max. Date Max. Date | Max. | Date | Max. | Date | Max. Date
April April | April April
104'4 28th 1084 8rd | 1037 | 17th No|ne 104'4 16th
1
April May April
1089 | 20th 1042 | 10th 1044 | 17th
|
w |
April June k April
1054 | 80th 1082 | 12th 1049 | 26th
May June April
1084 | 38rd 1057 | 18th 106'9 | 28th
May i April
1084 | 6th 1064 29th
May April
1089 | 7th 107°4 | 30th
May May
1044 8th 1054 8rd
May May
1049 | Sth 105'4 22nd
May
1064 23rd
May
103'4 24th
May
1064 26th
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It will be seen that the average number of days on which tempera-
ture exceeded 103° in the preceding ten years is less than 3 : and that in
1899 when the previous largest number of hot days occurred there were
eight such days. In the past season there have been eleven, on seven of
which the highest in 1899 was equalled or exceeded. On only one occa-
sion, viz., on 12th June, 1901, was the highest temperature of this year
exceeded, but I find that there is some doubt as to the accuracy of the
reading 108°'2 on that occasion, and that the temperature recorded in
the Indian Daily Weather Report is 107°°4.

It may, I think, be reasonably assumed that high temperature, so
unusual and prolonged, must have been due to well-defined causes, and
the object of this short paper is to show at least one respect in which
the atmospheric conditions have differed materially from those of past
years. The difference has, in my opinion, not been noticeable in ground
level conditions, that is, neither pressure distribution, nor surface winds
will account for the excessive heat, whereas there has been a very notice-
able difference in the upper atmosphere, a fact which gives additional
foroe to the contention that until moreis known regarding the pressure, tem-
perature and movement of the upper layers of the atmosphere, little pro-
gress can be made in explaining, still less in forecasting, weather changes.

This unusual heat in Bengal is the more remarkable when it is con-
sidered that in another part of Northern India, thatis, in the extreme
north-west, temperature varied from the normal in the opposite diree-
tion, and at times to an even greater extent as measured by the variation
from'thd normal.

It is not, I think, advisable in connection with a brief paper, such
as this, to give full statistios for the temperature conditious in India for
several consecutive months, or even to show fully the daily temperatures
for Bengal in which there are 46 observatories. It is necessary, however,
that some indication may be given of the variation from the normal ; and
I have, therefore, prepared tables showing the difference from the normal
in maximum and minimum temperatures day by day, from the beginning
of April to nearly the end of June, for four more or less eharacteristic
areas. These areas are :—

Cherat
. Peshawar
(1) North-West India represented by Khushab
* Dera Ismail Khan

Berhampur
Rampore Boalia
Bogra

(2) North-East India represented by
" \Dinajpur



C. Little—The recent excessive heat in Bengal. [No. 1,

(8) Central India represented by

(4) South India represented by

r Malegaon

] Akola

4 Amraoti
| Khandwa
Nagpur

Tinnevelly
Madura

Trichinopoly

Coimbatore

TasLE II.
South India. | Central India. [North-East India, [North-West India.

- - = - g - £~ g%

887 (557|987 883 | 557 | 587 | 557 | &8
FEE|FEE|FEE| 26| 56| SBE| £8E | £8E

OMO | 9=0CcflPoRO|lo=o Q= O o'g © [ o'g
cae|bdglbNe SEE| - e | s8a)ras | p.EE
<83 |9AS|9EE|9E5]| “EG | 9EC | <HG |“F
April 19081 | +16| +89{ —23| -88 +4°1 +41)| —-185 | =149
2] +81| +12] -80 | -185 +89 +03| -1009 | =131
8| +28| —10] -78| -95 -0'6 -63 -76| =122
4] -06| +09] -29| -86 --0'6 +04| <54 =77
6, -60| -08) =09 | =07 -69 —6'4 -58 -78
6] -89 0 -~10| +06 —-5'3 —-47 -28, ~59
7] =64 —05| +08| +16 -69 —-6'5 —-06 -6'8
s8] -63| —-14| +14| —18] -49| -64] +02| -36
9) -18( -15] -18| —-50] -99| —-566| —-40| -—19
10] =14 | <056 . 84| —46 -59 -33 —-2'6 -26
11| ~45| —-1'8) =805 | —-47 —-47 -47 -56'5 -10
12| ~12 0 -20| -32] -81 -54] -100 -14
18] =13 | 404 ]| =17 | —47 -20 -5 -99 -0'6
14] =1'0| =07 +16 | . -14 +2'6 ~26] —-134 | -64
16| +06] -89 +32| —-10 +42| =07 -92| <5
16] +05| -19 ) +44 | +16 +56 -04 —-6'5 -4'2
17 414 | +11 ) +50 | +42 +78 -01 +07 -24
18] +21 | +16 | +59| +35 +92 +10 +23 +4°2
19) —-29 | =17 +56 | +72 +78 +14 —-43 -03
21 -01 | =12} +81 | +17 +68 +4'8 -4-2 -13
21| +18| +11 0 -12]| +84| -04}] —67 -63
"22] +18| +19] <05 | +11| +65| +18] —49, 448
23] +26| ~05] +02 | —04 +81 +28) -118( -~88
24| +28 0 +09 | —-06 +99 +49] —-46| —02
25| +26| -08| +19| +84] +86 +654 ] ~101 -48
26] +24| +08] +84 | +42| +116 +4'8 -80 -08
27| +24| +18] +80 | +24] +131 +42] —-142 -8B
28| +08| +09)] +84| +62] +128| +29 -83 -36
20 +14| +11] +19| 4+87] +133 +60]| -180 -90
30 0 +16) +265 | +28| +188 +60] —-141 -80
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TasLe III.

South India. | Central India. [North-East India.]North-West India.

283 |of4d ggz S,gq $E% | 957 §§= gg,g:
THHHBHHHE B
I H EF L <35 | 555|285 | SEE
4ga|<8g| 83 |VES ¢ | 8% |82 | 9§18

May 1003 1| +12| +23| ~14 | -81| +187| +67| -7 —-47
- 21 410 02| ~27| -22]| +96| +09] —47 -0'5
8| =11 | —-01| =14 | —02] +130| +18] —44 +41

41 =09 | 13| +25| +20] +129| +32| 72 -26

6] +02| 415 +26| +30] +128 +561 -5'1 -20

6] +24 | +1'1| +40| +27] +148 +48| -~50 —03

71 +25| 4+20] +48| +46] +87 +45| -84 -39

8] +19| -26| +24 ! +42| +98| -07] -—28| —41

9 0 +02| +82 ) +29] +43| -44]| -—o02 ~08

10] 411 404)| +10| =37 +23 -85 +2'8 +37
11} 404 | +10| <16 —-27] +22| -—-25] -3l +36
©12) 408 | ~15] 402 | +1'7 +25 -17] <148 -47

13| -83| —46| 02| +14 +21 +10 ) —216 | —124
14 -26| —07] ~18| =20 +48 +19 ] 181 -99

16 ~26| -84 ~28| <32 +2'8 -331 -126 -63
16| —26| +04] —05| =28 +388 -14 -99 —67
171 =21 | +16) 406 | —01 +80 +17] <174 -97

18| ~42| —-24]| 82| -14 +80 +42| —269 -113
19) ~80| —-57| -26| —-13 +87 +2:1) —-206| -11'8

201 -136| —47| +02 0 +80 | +13]| —150 ~78
21 1-105| 37| —41 +08] +101 +659 —-46 ~538
22| -70| =80 —-67| -17] +126| +28 -23 ~-383
23} —40| —801 -89 | 75 +82 +48 +01 ~31
24| -26| —-12]|-108 | —58] +106 |  +41 -38.0 -05
25] -13 0 -92 | —64 +29 -16 -26 —-33
26| —08) +14]-144( -94] -10| -10 -17 -32
27| +08 | ~02]-171{ 78 -02 -16 -11 -38
281 +04| -08| -59| 55| -85 -10| =30 -26
29| -04| +16) —265| —86 ~76 -11 -138 +03
80 ] 406 | +17] -04| —-08 +0°1 -l +18 +1.5
81] +10 0 +06( —18] —-06]| =50 +07 -06
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TasLe IV.
South India. | Central India. | North-East India. |North-West India.
083|382 | gfd|e8%]| 88% | 285 | 263 | &84
=] -] & =
U SEe i ?gg HHE L §§§
>as sSals B3 £ EERREER B R
<E9|“E%9|<a5|<F5| <89 | <8 | &% | “Es
Junel903 1] 412 | +06| +09 | <09 +04 -1% +08 -80
2] +17| —-03| +26| +03 -52 —-18 +29 +01
3| #4156 +1'7] +88 | +23 -0'3 —40 +46 +06
4] +26| +28] +62| +01 -27 +04 +64 +82
6] 401 | +03| +56| +07 -08 -27 +1'9 +05
6] +21| +02] +61| +09 -11 -07 -11 -09
71 +265( +20] +63 | +21 +16 +10| -13 -16
8] +31 | +21) +98 | +75 +0'6 +14 -26 +0'8
9| +81 | +23+11'7| +72 +19 +29 +08 —-0'6
10] 427 | +07]+101| +5%5 +4'4 0 +30 -08
u +09 | +13]| +76| +67 +40 +07 +35 -18
12 423 | +06 1 +1056| +41 +21 -11 +75 +1'2
18] —29 | —-07]1+110| +54 +01 -07 +85 +28
14] -832| ~08] +89 | +61 +03 -17 +79 +6'4
16| =11 | —01}] +60| +34 +0'6 +07 +1'» +6'6
16] +09 | +19] +69| +80 -12 =27 +24 +02
17 —44| +03] +66 | +41 -30 -238 +0'7 +382
18] +04| —05]| +66| —-01 —-47 -08 +40 +20
19§ =36 | +02]| +34| +06 —-47 -81 0 +86
20| -18| +07)| +41| +138 —-28 -24 +07 ~18
211 +06 | +10] +387| +29 -40 -20 +11 +13
22] -02| +10] +69| +40 -09 +10 +42 +88
23| +22 ) +1'11] +86 | +24 -03 -03 +61 +76
24) +21| +1'2| +84| +1'6 -25 -29 +6'5 +34
25| +1'1| 407 | +41| 406 +29 +12 —-08 -0'1
26 1] +10}] +68| —-14 -03 407 +01 -21
27| +16| +05| —53] ~04] -09 -08 -0l -34

The general features in these areas are as follows: In North-West
India prolonged low temperature ; in Novth-East India prolonged high
temperature ; and in Central and Southern India fairly normal tempera-
ture with small variations sometimes on the one side sometimes on the
other, except during two brief periods. The noticeable features, there-
fore, are the high temperature in Bengal and the low temperature in the
North-West, with the latter of which I have not much éoncern.

In connection with my aftempt to find an explanation of the recent
high temperatures, I may point out that in the Indian plains where high
temperature prevails between March and June, it is a much more diffi-
cult matter to account for temperatures which are in large excess than
for temperatures which are in large defect. The latter are usually, pro-
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bably in all cases, due to local disturbances if the cool weather be of
brief duration, and to the direction of the surface air-currents in cases
where as lately in North-Western India, the cool weather continues for
weeks. The cause of prolonged depression of temperatures, being sur-
face winds, is to be found in the record of the observatories, But high
temperature cannot in the same way be accounted for by surface winds
nor by surface conditions. For if an examination of the meteorological
records be made, it will be found that, with high temperature, there have
in the past co-existed an infinite variety of surface conditions, pressure
sometimes below the normal, winds sometimes in one direction sometimes
in another, humidity high and humidity low. There must, of course, be
an absence of cloud. A sufficient test of the accuracy of the above dif-
ference between high and low temperature conditions may be given from
weather forecasting experience. Meteorologists have hitherto failed to
find any indication of coming high temperature, and they have been
equally unable to say for what time it will continue, whereas low tem-
perature is rapidly seen advancing over an area of observation such as
the United States. Anyone who follows the progress of meteorology
in the United States will remember how accurate are the forecasts of
advancing “ frosts,” and readers of the daily papers will remember the
severe criticism to which the Head of the United States Weather Bureau
was subject, two years ago, when he attempted to forecast the continu-
ance of the excessive heat in New York and other parts of America.
According to telegrams which reached this country the opinion of the
American press was that the Weather Burean could not have been in
possession of the information on which such a forecast could, with any
possibility of success, be based.

In such matters it is easy to be wise after the event, and it is equally
easy to suggest causes which may or may not have contributed towards
the event. Where the causes are not indicated by the meteorological
record the only check npon an alert imagination is ordinary common-
sense or a knowledge of physical laws. I think I may safely infer from
past experience without unduly straining my powers of imagination or
the faith of the members of this Society, that to explain the excessive
heat in Bengal during April and May something more than ground level
observations are required. If information regarding the lower layers of
the atmosphere is not sufficient, there is only one opening to progress.
We must find out more about the upper layers, and my chief object in
offering this paper for publication is to put on record a few observations
which I have made during the past season on cloud movement and
thunderstorms, as they have appeared to a resident of the European
quarter of Calcutta, In one respect these observations appear to me to
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indicate an exceptional condition of the upper air, a condition which may
bave, and which I believe, had an important influence on the temperature
in Bengal.

In ordinary years, I believe, the main upper current as it flows over
the south-western districts of this Province in the hot season is from
the north-west. The chief item of evidence in favour of that is the po-
pular term  nor’wester.” These thunderstorms drift with the upper
curreut, and their line of advance is therefore the direction of the wind
aloft. One or two other items of information could be given in support
of this upper north-westerly wind. Caloutta residents may remember
Spencer’s balloon ascent from the neighbourhood of the race-stand some
years ago, about the beginning of the hot season, and how the balloon dis-
appeared at what was probably a great height, moving in a south-east-
erly direction. I have occasionally sent up small hydrogen balloons about
three feet in diameter and have watched them through opera glasses
until they disappeared. The direction of their motion was the same as
that of Spencer’s balloon, and of the thunderstorms, that is to the south-
east, I think it likely that a continued series of observations for a num-
ber of years would have established as a fact that generally a north.
westerly wind continues throughout the greater part of the hot season
in this part of India at a height of 10,000 to 20,000 feet.

The past year has, in my opinion, been exceptional as regards the
direction of the upper wind. All the observations I have made (and
I have watched every storm which has passed over Calcutta, and the
clond movement whenever cloud existed) have shown that, throughout
the season, from the 23rd of February when the first thunderstorm oc-
curred until the middle of June, the wind instead of being north-westerly
has been from a direction almost due west. The cloud movement, so far as
I have been able to fix it without instrumental aid, has been from the
west. This clond motion was steady and probably of considerable amount
during the early part of the season, and it became feeble and intermit.
tent after the middle of May. Nothing is known as to the height of the
light cumulus cloud occasionally visible iu the hot season. Its motion
shews that at that particular height the air is moving from the west, but
whether that westerly air-current extends much higher than the cloud or
begins much lower can be only a matter of surmise.

Thunderstorms, however, give some additional information. The
drift of a thunder cloud, which extends from about 4,000 feet above the
earth’s surface to something like 30,000 feet, cannot be determined by
an air-current which is not one of great depth, and the thunderstorms of
the past season have throughout confirmed the cloud observations.

The most important observation which I wish to record is that the



1904.] C. Little—The recent excessive heat in Bengal. 9

thunderstorms of the past hot season have, with a few exceptions which
occurred in the latter half of June, approached Calcutta from the west
instead of from the north-west, and have passed away eastward instead
of south-eastward. I haveno hesitation in stating that, so far as Cal-
cutta is concerned, although there have been a great many thunder-
storms, there has not been a single nor’wester, if the scientific meaning
of that term of popular origin, be the same as its ordinary meaning.

The main assumption which I make towards explaining the exces.
sive heat of April and May is that the upper air-current across the
western border of the province of Bengal was westerly instead of north-
westerly. This assumption is based upon the observations of cloud and
thunderstorms mentioned in the previous paragraphs, and receives but
little support from the ground level observations.

There is another assumption which I must make, which is of the
nature of an inference from the previonus assumption, and so far as I am
aware is not supported by any direct evidence, because I have no informa-
tion regarding the upper air movement except for Calcutta. The as-
sumption is that the upper westerly current is warmer than if it had been
from the north-west. - If a line be drawn north-west from Calcutta on
a map it will be seen that as the crow flies we are only 400 miles from
the Himalayas. Allowing 20 miles an hour as the velocity of the upper
carrent (possibly an under estimate) it may be stated that the air which
passes over Calcutta from the north-west, may 20 hours before have
been, the whole or part, in the cool region of the Himalayas. With a
westerly current, on the other hand, there has been no cool region to pass
over. Instead there have been the hot plains of Central India, and the
air of the upper ocurrent has during its passage been steadily becoming
warmer by convection from the lower layers daily raised to a high
temperature by the hot ground surface.

Still another assunmption is required, but not one made by me. It
rests on the highest meteorological authority, and I give below its ex-
pression, as the idea of a well-known European Meteorologist in the
words of an equally well-known American Meteorologist. * Summer
hot waves are explained as stagnant masses of air in which heat gradu-
ally accumulates at the ground and then increases to a great height.”
The assumption involved is that there is a more or less stagnant mass of
air associated with hot summer waves. The question, therefors, is, if the
winds are westerly in the western districts of Bengal, where is the stag-
nant air which meteorological authorities appear to require ? My opin-
ion, for some years now, has been that during the hot weather months
a very gradual change takes place over Assam and Bengal, and that a re-
gion of comparative calm in the upper air is over East Bengal in the

Jou. 2
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fatter half of April and May; that under normal conditions it moves
westward in advance, and renders possible the commencement of mon-
soon weather in Bengal. Any direct information regarding such at-
mospheric conditions is not readily attainable, as what meteorological
observers collect refers to the ground level only. But I occasionally see
in the local papers items of information of the greatest possible interest.
I will give one of these from memory which I saw last year in a copy of
the Englishman about the end of April or beginning of May.

It may be in the recollection of some that in the latter half of
‘April 1902 unusual weather was experienced in East Bengal and the
adjacent part of Assam. Its chief feature was heavy rain; 10 to 20 in-
ches fell over a wide area in as many days, and if the quantity of rain.
fall were taken as a definition of monsoon weather I should say that
last year in those eastern districts there was a stronger south-west mon-
soon during the latter half of April than at any other time up to the
end of October. A correspondent of the Englishman writing from one
of these eastern districts told of the heavy rainfall and went on to give
the information which interested me. He described how they had been
bombarded by thunderstorms, and how the storms had come up from
every point of the compass. Now seeing that thunderstorms drift with
the upper atmospheric current, the variable directions of these thunder-
storms showed that there was in that area of heavy rainfall in East
Bengal the stagnant condition of the upper air. I believe that if such
information were available we wounld find that year after year there is
the same stagnant condition, and that it is only noticed in extraordinary
circumstances such as prevailed in East Bengal last year.

I will anticipate the explanation of the heat in Bengal this year to
some extent to show how the rainfall last year was possible with the
still condition of the air indicated by the thunderstorms referred to
above. The overhead air last year was cold whereas this year it has
been warm. The difference is the same as for a condensing engine work-
ing with the cold water of northern seas and the hot water of tropical
seas : that is, the vapour with which the air in Bengal is at all times
well supplied was much more easily condensed last year than this, and
with that condensation there was a much more effective overturning of
the layers of atmosphere due possibly to the electrical developments.

I will quote the same high meteorological authority as before, re-
garding the condition of the air favourable for the development of thun-
derstorms :— '

“ A strong and even abnormal vertical temperature gradient accom-
panies the formation of thunderstorms, which are attended by an inver-
sion of the over-lying strata.”
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That is, there must be not only a large difference of temperature
between the air below and the air above, but there must be an exeep-
tionally large difference. This is desoribed by some as an unstable con-
dition of the atmosphere, the use of the word unstable in that donnec-
tion being fatal to close reasoning unless clearly defined. -

Before proceeding further I will briefly summarise the assnmptlona
which appear to be necessary to account for the high temperatnre in-
Bengal in April and May. They are—

(1) A westerly instead of a north-westerly wind across the west-
ern boundary of Bengal in the upper region of the atmosphere. ‘

(2) That the air carried by this current into Bengal was warmer
than with the more usual north-west wind.

. (3) Thatduring the hot weather months the ajr over East Bengal
and Assam becomes comparatively still, and that this condition of the
air moves slowly westward: in advance of the establishment of the mon- -
soon or rainy season.

As I am writing for Indian readers and not for professlona.l meteor-
ologists or for the information of physicists in general, I venture to
make my argument clear by referring to some of the simpler atmos-
pheric processes which are constantly going on around us. On a nor-
mal hot season day in India, say in Calcutta, in May, when the sun is

‘about vertical at midday and there is no cloud to intercept the sun’s
heat, the maximum shade temperature ocourring about 2 ».u. should be
about 96°. This is the temperature of the air close to the earth’s sur-
face, and the increase of temperature from the early morning onwards
is largely due to the warming effect of the earth, which first absorbs the :
radiant heat from the sun and then gives it out slowly to the air in con-
tact with it, The temperature of the air would increase more rapidly
if it were nob for well-known. processes the most important of which is
convection. The air as it becomes warmer also becomes lighter than the
over-lying stratum. Breaking through that over-lying stratum in places,
it streams upwards in what are called convection currents, and the
colder air settles down from above, to become warmer in turn, :

The resultant effect, in & normal day, of the sun’s heat modified by
convection currents-is to raise the temperature of the &ir at the ground
lgvel to 96° at- Calcutta. Now year after year the sun on the sameé day
in May gives out the same amount of heat from the same series of pasis
‘tions, and the ground surface may be taken to be in the same condition
a8 regards absorption of heat, &o. Any considerable variation of tem-
perature from the normal, therefore, may, in the assumed ahsence of
local disturbances, be taken to be due to the. convection ocurrents bemg :

weaker. .

0
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_ Maximum temperature over Bengal, as may be seen from the table
given above, waa from the middle of April till nearly the end of May
continnously above the normal at times by as much as 15°.

This high temperature appears to me to be fully accounted for by
the warmer air above, owing to which cofivection was seriously impaired
and the air below had to be heated more than usual before its buoyancy
was sufficient to carry it away from the earth’s surface.

I have pointed out as clearly asI can, and I hope I have madeit
manifest that the above explanation rests upon inferences from what
I believe to be facts. The main fact is the westerly wind, and the main
inference is that the temperature of that wind was higher than that of
the more usual north-westerly wind. No one can say that the inference
is & wrong inference, becanse no information has been collected regard-
ing the condition of the upper atmosphere. But there are other facts
which support the inference that the upper air over Bengal was warmer
than usual during the past hot season, and these r give for what they -
are worth in connection with the present argument.

I have already quoted the opinion of a distingnished meteorologist as
to the condition of the upper air favourable for the development of thun-
derstorms. What he requires is * a strong and even abnormal temperature
gradient.” If, then, the upper air is warmer than usual, it is evident that
the abnormal temperature gradient would be more difficult to bring
about. The temperature below would have to be higher, and when thun-
derstorms did occur it might naturally be expected that as thunder-
storms they would not be on the same grand scale. It is impossible to

rd all the characteristics of thunderstorms or even many of them,
an e items of information which are generally available for those
who have not been in touch with the storms are the rainfall, the change
of temperature and occasionally the strength of the wind. Taking then
the rainfall and the change of temperature as tests of the character of
the numerous thunderstorms which have occurred in Bengal during
the past season, there can, I think, be no question but that according to
these tests thunderstorms haver been a comparative failure. The
rainfall has been much lighter than usual, and many thunderstorms
have caused no rainfall at all. Temperature though it fell during these
disturbances, changed by smaller amounts than we generally experience.
The comparative failure of thunderstorms at Calcutta must have been
observed by all, and any information that has reached me from other
parts of Bengal has been to the same effect. I was informed by a resident
at one of the headquarter stations that on one occasion while the ground
temperature below was high, there appeared daily for a week the cloud
which is the first sign of the coming thunderstorm. As day after day
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the clond appeared and the storm failed to develop, heavy betting be-
gan amongst the people with large odds against rainfall.

I have seen occasional references to the continued absence of rainfall
in the newspapers, and in a few of these remarks were made as to the
failure of thunderstorms. As an example of these I may give the fol-
lowing extract from the Bengalee. * The long continued drought and
the peculiar character of the clouds which only vanished in dust storms,
were causing great anxiety. The villagers have suffered most. Those
who live in towns have very little idea of the commodity which the poor
rural people call water.” .

“The spell of the season was broken yesterday (May 25th) by a
series of thunderclaps, and the showers that followed both during the day
and night were very soothing. The change in the atmosphere wrought
by the downpour is being well enjoyed.”

I might continue this paper by commenting on some of the pecu-
liarities of the thunderstorms of the past season, more especially of those
which accompanied the important change about the 25th of May. That
change began in the east on the 24th, passed over Calcutta between the
evening of the 25th and the evening of the 26th. But its influence on
the weather in the western districts of Bengal could not, in my opinion,
be fully estimated or acaeunted for without reference to important wea-
ther changes then in progress in Western and Central India. These
changes are shown in the table above by the low temperature in South-
ern India on May 19th or 23rd, in Central India between the 22nd and
28th, and in the western districts of Bengal during the closing days of
that month. I think, however, it will be better to defer consideration
of these matters to another communication.
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Soms new plants from Eastern Asia.—By D. Praw.
[Received 8rd September. Read 4th November, 1908.]

While recently engaged in laying into the Calcutta Herbarium a
number of Eastern Asiatic specimens, the writer has found it necessary to
prepare descriptions for the following ten plants which are species that
were either previously undescribed or imperfectly characterised. These
descnptlons he now offers to the Asiatic Society.

Convonvuucm
- ERYCIBE ' Roxb..

1. .Ervcise ALBIFLOEA Hallier f. Bull. Herb. Boiss. v. 1052. A
large climber over 50 feet long; branches angled, puberunlous; branch-
lets angled, closely rusty-puberulous; leaves elliptic, base wide-cuneate,
apex abruptly shortly acumindte with an obtuse tip; 3-7 in. long,
1-25—3 in. wide; chartaceous, glabrous on both surfaces, dark-green
above, pa.ler' beneath ; lateral nerves 7-8 pairs, very oblique, ascending,
distinct on both surfaces, raised beneath; secondary reticulate venation
very distinct on both surfaces, but especially beneath ; petiole ‘4-'6 in.
long, adpressed rusty-pubescent. Flowers in narrow but lax terminal
panicles of 5-9-flowered cymes; panicles 8-12 in. long, 1'§ in, wide;
the rachis and peduncles of cymes °1-'25 in. long, adpressed rusty-
pubescent ; pedicels '15 in. long and lanceolate bracteoles rusty-pube-
scent. Sepals orbicular, rusty-pubescent externally. Corolla white, *5 in.
across ; lobes spreading, glabrous internally ; iunterlobular spaces exter-
nally densely rusty-pubescent; lobes semicircular, margins undulate.
FPruit ellipsoid, black, *7 in. long ‘4 in. wide. E. subspicata Prain Journ.
As, Soc. Beng. lxiii. 2, 84 (as to the Bootan and Assam plant only);
C. B. Clarke in Hook. f. Flor. Brit. Ind. iv. 18], partly (as tq the
Silhet plant only) ; Hallier f. Bull. Herb. Boiss. v. 737. E. paniculata
Wall. Cat. 1330/1, not of Roxb.

SiggM: 4-6,000 ft., Hooker! Ryang at 1,500 ft., King! Rungjo,
1,400 ft., King! Booran: at 2000 ft., King | Assam: Gauhati, Grifith!
Gola.ghat Mann! Knuasia: Mann! Nya bungalow, 2,500 ft., Olarke!
SiLEET: Qomes; DaSilva (Wall. Cat. 1330).

This very distinot species was compared by Wallich with the quite different

E. paniculata Roxb., and was subsequently issued, from Sikkim, under the same
name in the Herd. Ind. Or, of Hooker and Thomson; it forms therefore some part

€
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of the E. panioulata of thé Flora of British India. Recognising 'its very marked
differences it was separated by the writer in 1894 and included by him (Journ. 4s.
Soe. Beng. Ixiii. 2, 84) in E. subspicata Wall,, a species of which there is no
Wallichian specimen at Caloutta. At the same time the writer placed what now
proves to be the true E. subspicata from Assam and Khasia with E. Princei Wall.,
to which species E. subspicata is very closely allied. Dr. Hallier, the greatest living
authority on the difficult family Convolvulace, when working at Calcatta acocepted.
the writer’s identification of this species with E. subspicata, but (Bull. Herb. Boiss.
v. 787) threw a doubt on the accuracy of the identification of the specimens from
Aggam and Khasia mentioned above, that had been referred to E. Princei. Working
subsequently in Earope Dr. Hallier made the discovery that these latter specimeng
are examples of the trne H. subspicata of Wallich; this being the case, it was
necessary to provide a new name for the plant which oonstltntes E. wbspzcata of the
Journ. As, Soc. Beng. Ixiii. 2, 84,

It may be mentioned here that among the plants collected by Dr. Henry in the
.8zemao Mountains of 8.-W. Yunuan there are four gatherings of what appears to the
writer to be B. subspicata Wall., the previously recorded localities for which are
Assam, Kbasia and the Taong Doung Mountains in Burma, These numbers are
Henry 10825, 12514, 12739, 13430. ‘

It may also be mentioned that the same collection contains, in Henry 11863, a
gathering of E. lasmgata Wall,, previonsly known only from Sikkim, Kbasia and
Jaintea.

2. Ervcise HENRYI Prain. A shrob with spreadmg ahoots, or a
climber; branches angled, batk fissured, glabrous; branchlets angled,
glabrous or very sparingly and finely puberulous; leaves elliptic, base
wide-cuneate, apex rather gradually narrowed to a subacuminate
‘apex with obtuse tip; 3 in. long, 2 in. wide; chartaeeous, glabrous
on both surfaces, dark-green above, paler beneath; lateral nerves 6-7
pairs, straight not very oblique, visible above, slightly raised beneath;
secondary reticulate venation very distinct beneatb, obscure above
petiole ‘6 in. long, glabrous. Flowers in terminal panicles passing into
the axils of the uppermost leaves; axillary racemes and individual
branches of panicle 1-1'5 in. long; peduneles ‘25-'5 in. Jong, sparsely
puberulons as are the main-rachis, the pedicels ‘1 in. leng, and the
ovate-lanceolate deciduous minute bracts and bracteoles. Sepals orbicu-
lar, sparingly puberulous externally. Corolla white; lobes spreading,
rather short, glabrous internally ; interlobular spaces externally densely
pubescent ; lobules nearly semi-circular, margins entire. - Erycibe n. 3
Hallier f, Bull. Herb. Boiss. v. 737.

‘CriNa: Formoga; Takow, Ape's Hill, Honry 1884

3. ErvciBe Forsesit Prain. A small tree with long spreading
‘branches ; branches cylindric, faintly puberulous or glabrous ; branchlets
cylindric, adpressed rusty-pubescent ; leaves ovate-lanceolate to lanceo-
late, narrowed to the cuneate base and to the acuminate apex with
obtuse tip ; 4—6 in. long, 1-25—2 in, wide ; chartaceous, glabrous on both
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surfaces, rather dark-green above, paler beneath ; lateral nerves 4-5 pairs,
very obliquely ascending, visible below but not at all conspicuous, not
visible above; secondary venation not visible. Flowers in terminal and
axillary panicles of 5-7-flowered cymes; terminal panicles 6-8 in. long,
axillary 4 in. long; main-rachis adpressed rusty-pubescent; peduncles
of individual cymes short, rusty-pubescent ; pedicels slender ‘2 in, long
and short lanceolate bracteoles rusty-pubescent. Sepals orbicular,
sparsely adpressed rusty-pubescent externally. Corolla clouded-white,
glabrous within, *4 in across ; lobes rather deeply divided ; interlobular
spaces closely rusty-pubescent externally ; lobules nearly semi-circular,
margins erose. Erycibe n. 24 Hallier f. Bull. Herb. Boiss. v. 739.

Marava : Sumatra; Lampongs, Gunong Trang, by edge of forest,
Forbes 1454!

4. Eevcise rLevcoxvroipes King MSS. ex Ridl. in Herb. Singap.
A very large climber with slender cylindric branches, bark fissured and
covered with a close grey pubescence ; branchlets numerous, very slender,
rather distinctly angled, grey- or rusty-pubescent; leaves subbifarious,
ovate or ovate-lanceolate, base rounded, apex subacuminate or abruptly
narrowed to an obtuse tip; 1-1'75 in. long, *4-'6 in. wide, membranous
or thinly chartaceous, quite glabrous on both surfaces; rather dark-
green above, paler beneath; secondary nerves about 3 pairs, very
oblique and hardly visible above except in young leaves, not visible
beneath even when dry and even when young; petiole ‘1 in. long,
grey-pubescent, Flowers axillary, solitary; pedicels ‘2 in. long, some-
what recurved in fruit, grey-pubescent, bracteolate under the calyx.
Sepals orbicular, sparsely pubescent on the centre externally, elsewhere
glabrous except the ciliate margins. Corolla white, sweet-scented, *5 in
across ; interlobular spaces brown-tomentose externally; lobules broad
semi-orbicular, entire. Fruit elliptic, black, smooth, glabrous, ‘6 in
long, *4 in. wide.

Marava : Singapur ; climbing in secondary jungle, Hallier ! Ridley
2051168971 10927! Selangor; Kwala Lumpar, Curtis 2402 !

5. ErvciBe sapoTAcEA Hallier f. & Prain MSS. in Herb. Calcutta.
A tree P branches slightly angled, with fissured bark, quite glabrous;
" leaves elliptic, base cuneate, apex abruptly shortly acuminate with tip
obtuse; 5 in. long, 2-2'56 in. wide; firmly coriaceous; quite glabrous on
_ both sides, bright-green and glossy above, pale beneath ; lateral nerves
6 pairs, distinot above and rather prominent beneath, secondary reticu-
late venation very distinct on both surfaces ; petiole ‘5 in. long, glabrous.
Flowers in few-flowered congested, axillary subsessile cymes. Sepals
and Oorolla not seen. Fruit ovoid, quite glabrous, the epicarp very
coriaceous, almost woody, wrinkled and fissured, with a rounded base
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and conical pointed apex, 2 in. long, 1 in. in diam.; fruniting pedicels ‘3
in. long, with epidermis fissured like that of the branches.
PenaNg: Government Hill, Qurtis 772!

A very distinot and striking species, the flowers of which are as yet unknown.
In shape the frait is most like that of E. Griffithii, but besides being about twice
the size it has none of the scurfy covering of the fruit of that species. The leaves
of the two are very different.

6. ERYCIBE CITRINIFLORA Griff. Notul. iv. 284, A small tree, 10-20
feet high, with strong straggling shoots ; branches terete with numerous
lenticels, glabrous, bark not fissured ; branchlets terete or faintly angu-
lar, finely rusty-puberulous; leaves obovate:lanceolate, narrowed from
the middle or beyond to the cuneate base, rounded or gradually narrow-
ed to a shortly acuminate apex with obtuse tip ; 5-8 in. long, 2-3'5 in.
wide ; coriaceous, quite glabrous on both sides; lateral nerves 7-8 pairs,
very faintly impressed above, prominently subalately raised beneath;
secondary reticulate venation visible but not distinct above, hardly dis-
cernible beneath; petiole ‘2 in. long, finely puberulous. Flowers in
small 12-20-flowered axillary cymes, ‘5 in. across, in clusters of 3-5;
peduncles *2-'5 in. long, closely rusty-pubescent; pedicels ‘1 in. long
closely rusty-pubescent as are the lanceolate bracteoles. Sepals orbicu-
lar, rusty-pubescent. (Qorolla creamy yellow within,  smelling exactly
like unripe white turnips” (Proudlock), ‘3 in. across, glabrous within;
lobes rather wide; interlobular spaces closely yellowish-brown pube-
scent externally ; lobules ovate, slightly crenulate on their outer margins.
B. glomerata Clarke in Hook. f. Flor. Brit. Ind. iv. 183 in part, not of
Bl, nor of Wall,; Prain Journ. As. Soc.. Beng. Ixiii. 2, 85, not of
Clarke, nor of Wall., nor of Kurz. E.coriacea Kurz For. Flor. Brit.
Burm., ii. 213 in part, not of Wall. Erycibe n. 28 Hallier f. Ball.
Herb. Boiss. v. 739,

TenasseriM: Mergui; Griffith 5881 K.D! Proudlock! Manson!
Pilai, in the Mergui Archipelago, J. Anderson! Tavoy; Laso Rocks,
Shaik Mygim, 302! ‘

Always growing olose to the sea.

7. ErvciBe WaALLICHII Prain & Hallier f. Bull. Herb. Boiss. v.
382, A small tree; branches cylindric, much vertucosely lenticelled ;
branchlets cylindric, dark tawny-pubescent; leaves elliptic or ovate-
lanceolate, base cuneate; apex rather gradually narrowed to a shortly
acuminate obtuse tip, 4-7 in. long, 1'5-3 in. wide; thinly coriaceous,
glabrous above, dark-green, beneath paler and glabrous except the
midrib and main-nerves which even in adult leaves are beset with
spreading tawny hairs; lateral nerves 9-11 pairs, straight, very slightly

J.m 3
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oblique, raised on under surface, impressed as upper surface; secondary
reticulate venation very distinct beneath, obscure above; margin of leaf
slightly revoluate ; petiole tawny-pubescent, ‘15 in. long. Flowers in very
densely congested axillary cymes, about *5 in. wide ; pedaucles very short;
petioles and bracteoles tawny-pubescent. Sepals orbicular, externally
tawny-pubescent. Corolla white, *5 in. across ; lobes spreading, glabrous
within ; interlobular spaces externally tawny-pubescent; lobules wide-
falcate, margins entire, Fruit ellipsoid, black, glabrous, *75 in. long, *4
n. wide. Hallier f. Bull. Herb. Boiss. v. 738. E. glomerata Wall. Cat:
1338; Kurz. For. Flor. Brit. Burm. ii. 218; Clarke in Hook. f. Flor.
Brit. Ind. iv. 183 (syn. E. citriniflora Griff. excluded}), not of Bl

Bouewma : Rangoon, Cleghorn 188! Amherst, Falconer 516! Mergui;
Griffith CoLr. in Hort. Bot. Calcutta, ‘ 26/9/58.”

The two species Erycibe Wallichis and B. citriniflora are confused under the
name E. glomerata in the Flora of British India; it is therefore advieable to give
here fuller desoription of both. They were not confounded by Mr. Kurz in the
Forest Flora of British Burma; Kurz acoepted the one with leaves glabrous beneath
a8 B, coriacea, to which it is indeed very closely related though it is nevertheless
quite a distinot species; the other, which is Wallich’s E. glomerata, he treated aa
true B. glomerata.

The writer in Journ. 4s. Soc. Beng. Ixiii. 2, 85 (1894) could not, on account of
its leaves with nerves pubescent beneath, accept Wallich’s E. glomerata as the same
thing as Blume’s. Unfortunately.he tentatively adopted that with glabrous leaves
as being possibly Blume's tree, with the result that he provided for the true E.
glomerata, which is common in the Malay Peninsuls, a new name E. albida. This
mistake Dr, Hallier has pointed oot (Bull. Herb. Boiss. v. 789) and the rectification
of this mistake rendered it necessary for Hallier and the writer to provide a name for
Wallioh’s erroneons E. glomerata. The adoption of the name E. citriniflora for the
tree that is associated with E. glomerata in the Flora of British India, but that ig
different from Wallich’s plant, is made in spite of Griffith describing the leaves of
his tree as ‘subglabrous’’ only. We have, at Caloutta, examples of both the
species collected by Griffith at Mergui, and his desoription of the distinctive odour of
the flowers tallies so well with that of Proudlock that there can be no doubt as to
the tree he intended as E. citriniflora.

8. ErvorBe MAGNIFIOA Prain. A strong creeper 80-100 ft. long,
stem 2-3 in. in diam. ; old branches ‘75 in. in diam., still densely tomen-
tose, quite cylindric, with large pith, branchlets ‘3 in. in diam., densely
velvety with a tawny to rusty matted tomentum; leaves elliptic op
elliptic-obovate, with a narrowly truncate or rounded base, and an
obtuse or sometimes retuse apex, the margin strongly revolute ; 8-10 in.
long, 3°5-4 in. wide; coriaceous; upper surface quite glabrous, dark-
green and shining, with sometimes a silvery sometimes a rich coppery
sheen; under surface velvety, pale brownish-green, the tomentum longer,
looser, and sometimes whitish on the main-nerves; lateral nerves rather
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straight, spreading, 12-15 pairs, rather distinctly looped along the
margin, prominent beneath, deeply impressed above as is the secondary
reticulate venation; petiole ‘35 in. long, densely rusty-velvety. Flowers
in short axillary racemes, sometimes clustered, of close-set 2-3-flowered
individual cymules; the racemes 1-2 in. long ; peduncles, short pedicels
and small ovate bracts and bracteoles densely rusty-velvety. Sepals
orbicular, deusely velvety outside, quite glabrous within, coriaceous, in
fruit ‘2 in. across. Corolla *5 in. across; lobes slightly spreading,
glabrous within and waxy-white or yellow, narrow and deeply divided;
interlobular spaces densely dark-brown, almost black-velvety pubescent
externally ; lobules very small oblong. Fruit ellipsoid, 1'25 in. long, 1
in. in diam., densely softly velvety, of a rich brown colour.
Pegax : Larut, Kunstler 3454 ! 3879 ! 6721!

In the first of his three gatherings Kunstler has noted this as a tree 50-70-feet
high, but in the two subsequent ones as a large oreeper, which is, from the appear-
anoce of the specimens, undoubtedly the case with the first gathering also.

e

L
LETTSOMIA Roxb.

LETTSOMIA SPHAEROCEPHALA Prain. A shribby climber; branch-
es irregularly angled with ridged bark, brownish on young shoots,
- pale-straw coloured .on older twigs, sparingly beset with adpressed
acicular hairs; leaves ovate-lanceolate, acute, base rounded, purplish
beneath ; very sparingly beset on both surfaces with adpressed hairs;
length 4-5 in., width 1-5-2 in.; petiole 1-1-25 in., sparsely pubescent
above with adpressed hairs. Flowers in compact capitate globose cymes,
1'5-2 in. across, on long slender peduncles, 2-12 in. long, sparingly
adpressed pubescent ; surrounded by large orbicular purple involucrant
sessile bracts, 1'5 in. across, sparsely hirsate externally, quite glabrous
internally, the individual flowers enveloped in similar but smaller, sub-
orbicular to spathulate bracteoles ‘5 iu. long, 25-'5 in. wide; pedicels
short, adpressed-setose. Sepals glabrous externally except at their
setose apices, the outer subacute, the inner wider obtuse, ‘25 in. long.
Corolla *75-1 in. long, infundibuliform-campanulate, pink, softly ad-
pressed-hirsute externally. Berry not seen. Argyreia sphasrocephala
Prain MSS. S

Perak: Krian, Abn Salama, Gunong Harang Ryah, Scortechini!

A very striking and remarkable species. The corollas do not appear to be fall.
sized. Scortechini, on the ticket of his Gunong Harang Ryah specimens, has
written *“fruit from Maxwell’s Hill” but unfortunately the fruiting specimens
alluded to are not at Caloutta.
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LABIATAE.
NOSEMA Prain.

Caulyz per anthesin ovatus, fructifer tubulosus haud fenestratus, 2-
labiatus, labiis postico oblongo integro persistente, antico rotundato
integro subdeciduo. Corollae tubus cylindricus fance parum ampliatus;
limbus 2-labiatus, labio postico breviter 3-lobato lobo medio parum
latiore emarginato, antico paullo breviore oblongo integro concavo.
"Stamina 4 declinata, filamentis liberis, posticis basi dente auctis:
antherae confluentia 1-loculares explanatae. Drscus antice vix tumens.
Stylus apice breviter bifidus lobo antico longiore. Nuculae ovoideae,
laeves. ~ —Herbae erectae. Verticillastri in capitula terminalia
globosa vel dense cylindracea conferta. Flores parvuli. Species 3-4,
.Monsunenses.

The genus now described is most nearly allied to the genus Mesona Bl., the two
agreeing in the spurred character of the posterior filaments. To the courtesy and
kindness of Mr. C. B. Clarke, F'.R.8., to whom he had submitted for an expression’
of opinion the proposed new genus, the writer is indebted for the subjoined concise
and effective diagnosis.

I. MzesoNA Blume.—Calys with 2 membranous coloured lips, the upper 8-fid,
the lower entire, Inflorescence interrupted; fruiting calyoces fenestrate with trans-
verse bars, held up on pedicels.

II. NoseMA Prain.—Calys with 2 membranous coloured lips, both undivided.
Inflorescence dense; fruiting calyces not transversely barred, subsessile, the pedicels
finally buried in the sgglomerated calyces.

L. Nosema capITATUM Prain. A branching herb over 15 in. in
height; stems 4-grooved, with rounded angles, beset with adpressed
reflexed hairs. Leaves opposite, narrowly oblong, tapering from below
the middle to the cuneate base with entire margin, margin elsewhere
finely crenate, apex obtuse or subacute; chartaceous, pubescent on both
surfaces, but especially on the nerves beneath ; lateral nerves 9-10 pairs,
oblique, straight, rather close-set, conspicuous; length 2-2'5 in., width
*6-°75 in.; petiole pubescent ‘25 in. long. Flowers in dense terminal
capitdla *25-2 in. long; calyz in fruit 15 in. long, apper lip half as long
as tube, lower lip less than half as long as upper and soon deciduous;
tube not fenestrately transversely barred,densely tawny-tomentose with
spreading hairs; corolla half as long agaiu as calyx, both lips sparsely
pubescent externally; stamens exserted, declinate, the posterior pair
inserted higher up than the anterior and strongly toothed just above their
bases. Nutlets all ripening, ovoid, glabrous, smooth,

INpo-cHINA: Siam; Kanboerie, Teysmann!

In Herb. Kew. there are two gatherings from Java, by Junghuhn (nn. 8, 51), of
which the writer has seen ripe fruits. As to calyx and nutlets they agree exactly
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with the Siam plant, and may prove only a variety. Bat the inflorescence of the
Java plant is' narrower, denser, and more hairy than that of the Siam plant. This
Java plant is written up in Herb. Kew. a8 Mesona sp. nov. Bentham MB8S. [1879]
and for the moment may bear the name Nosema capitatum VAR.? javanica, C.B.
Clarke MSS.

There are two other distinct species of Nosema in Herb. Kew.

2. Nosema PrUNELLOIDES O. B. Olarke; leaves ovate-oblong, 1-1-25
in. long; lateral nerves mostly 7 pairs. Mesona prunelloides Hemsl. in
Forbes & Hemsl. Journ. Linn. Soc. xxvi. 267.

CHina : Pakhoi, Playfair 110.

3. Nosema ToNKINENSE, . B. Olarke MSS.; leaves narrow-oblong,

.up to 1'5 in. long, '25 in. wide; lateral nerves about 5 pairs. Mesona
chinensts Herb. Kew. partim, non. Benth.

INpo-cHINA : Tonking; Balansa, 993.

Novicie Indicee XXT1. An undescribed Indian Musa.—By D. PraIy.
[Read 2nd December, 1903.]

Three years ago a native collector in the service of the Royal
Botanic Garden, Shibpur, sent to Calcutta the rootstocks of a Musa
from the Jaboca Naga country. The plaut has thriven well and has
recently flowered. As the species is very different from any Musa
bitherto in cultivation in the Royal Botanic Garden, is unrepresented in
the herbarium collections either at Kew or at Calcutta, and is undes-
cribed in Mr. Baker’s Synopsis of the Genera and Species of Musess or in
Professor Schumann’s article Musaceze in 'Engler’s Pflanzenreich, a
formal description of the plant is herewith offered to the Society.

Muss (§ Eumusa) Nagensium Prain sp. nov. Herba stolonifera,
rhizomate perenni caule sub-cylindrico ultra 6-metrali, innovationibus
glaucissimis. Folia petiolata laminis longitudine ultra 3-metralibus,
sursum viridibus nitidis, subtus densissime glauncis. Inflorescentia ter-
minalis, nutans ; rachi ultra 2-metrali, glabra ; bracteis oblongo-lanceo-
latis, inferioribus 20-24 om. longis, 10 cm. latis, summis 15-18 cm.
longis, 7 om. latis, externe lateritio-miniatis, intus nitidis anrantiacis,
singulis flores 18-20 2-seriatos includentibus. Flores inferiores per-
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panci tantum feeminei ; perigonio aurantiaco 6 om. longo, 1'25 cm. lato,
loborum exteriornm 2 parte libera 1'5 cm. longo basi 3 mm. lata
anguste lanceolata, interiorum 2 parte libera 6 mm. longa basi 25 mm.
lata ; tepalo libero albo fere pellucido versus apicem minopere primulino,
ovato-lanceolato, 3 cm. longo, 1°5 cm. lato, basi rotundato, apice acuto
rarius acuminato integro vel nonnunquam indistincte trilobato ;
staminibus perfectis 5, 4’5 cm. longis, filamentis crassiusculis pallide
flavis 1'25 cm. longis, antheris 3-25 cm. longis connectivoque pallide auran-
tiacis, pollinis granulis albis globosis leevibus, stamine sexto ad stamin-
odinm subulatum flavam 5 mm. longum reducto ; ovario sepe 2-loculari
stylo filiformi cylindrico pallide flavo 5 cm. longo, stigmate 6-lobo
clavato; ovulis numerosis anatropis. Fructus anguste clavato-oblongus,
distincte angulatus, viridis, leevis, exsuccus, 12-15 cm. longus, 3 cm.
latus, longius stipitatus, ad rachin virgatim approximatus; seminibus
irregulariter tessaroideis 11 mm. longis, 8 mm. latis, 6 mm. crassis,
testa ossea brunneo-nigra, praeter area circumhilaris alba.

Assay : in montibus Nagensibus orientalibus in ditione Jaboca dicta,
Abdul Huq !

This very fine species in habit much resembles the common Musa paradisiaca
Linn., SUBSPECIES seminifera Lour., VAR. pruinosa King, from Sikkim, with whioh it
moreover agrees in height, in having the leaves very densely glancous beneath, and
in having the fruit distinotly angular. The two are however different as regards the
colour of the braots which in the 8ikkim plant are violet-purple, in the present
species ara of a warm ‘Indian red’ outside and a bright shining orange colour
inside. The stem in the Naga plant is more graceful and slender than in the
8ikkim one. The most salient difference however is in the fruits which in the
Sikkim plant are stouter and are recurved as in all other varieties of M. paradisiaca,
whereas in M. Nagensium they point persistently forward and downward in the
direction of the apex of the long pendulous rachis; the rachis too in the Naga plant
is much more slender and the bracts are much more remote than is ever the case in
M. paradisiaca ; the cone formed by the bracts is consequently longer, narrower and
more gharply pointed in the Naga plant than in M. paradisiaca. Another nearly
related species is Musa glauca Roxb. from Burma, which however differs greatly in
the colour of its bracts which are almost green, in the size of its leaves, which are
less than 2 metres long; and in the shape of its fruit which is ellipsoid and not
angular, and though wider (5 om.) than in the Naga plant is only 9 om, long and is
not stipitate. .
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Novicie Indicass XXTII. An undescribed Araliaceons Genus from Upper
Burma.—By D. PraIn.

Wit Prare 1.
[Read 2nd December, 1908.]

Among the plants obtained by a native collector of the Royal
Botanic Garden, Calcutta, while working in the Kachin Hills under the
kind supervision of Lieutenant Cruddas, S.C., Commandant of the
Military Police Battalion at Myitkyina, one of the most striking is a
hitherto uncharacterised Araliaceous plant which cannot be referred to
any known genus of the order. The necessary generic definition, and
o detailed description of the species on which the new genus is based,
- are herewith submitted to the Asiatic Society.

WOODBURNIA Prarn.

Calycis margo longissime 7-10-dentatus. Petala 5, valvata.
Qtamina 5, anthers oblongs. Discus crassior. Ovarium 8-13-locu-
lare ; styli in columnam cylindricam coaliti; stigmatibus ad apicem
sursum spectantibus. Fructus (immaturus) ovoideus.—Arbuscula acu-
leata. Folia digitato-palmata. Umbellee axillares simplices solitarise
pendule pro ordine presgrandes. Bracteole magnee lanceolate. Pedi-
celli cum flore continui. ‘

Species singula montium Kachin nucupatorum incola, speciei nalli
genernm adhuc motorum arcte affinis ideoque pro specie generis cujus-
dam novi typica habenda.

‘WOODBURNIA PENDULIFLORA Prain. Arbuscula 4-5-metralis, cau-
dice simplici aculeato. Folia circa 20 ad caudicis verticem aggregata,
digitato-palmata ; petiolis crassis 60 om. longis, laminis ambitu fere
circularibus 75 cm. latis; petiolulis 15 cm. longis, alis interpetiolulari-
bus coriaceis margine integerrimis, supra intense viridibus glabris,
subtus pallidioribus nervis parce pubescentibus ceterum fere glabris,
prorsus arcte connatis; segmentis alarum singalis 8 cm. latis sub-
horizontaliter 10-12-nervis; lobis vel foliolis oblongis, apice acutis
20 cm. longis 14 cm. latis, margine basi late cuneata vel subtruncata
integra excepta argute irregulariterque serrato, coriaceis, supra indu-
mento stellato mox deciduo sparse obsitis, subtus praesertim secus
nervos tomento simplici indutis, nervis subbasalibus 5, mediano tamen
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iterum nervos 8-10 utrinque emittente. Inflorescentia simplex um-
“bellata ; pedunculis axillaribus, pendulis, dense rufo-velutinis aculeisque
recurvis gracilioribus irregulariter obsitis, 60 cm. longis, 1'5 om. crassis;
umbellis ultra 50-floris. Flores longe pedicellati; pedicellis 6-10
cm. longis, apice cum flore continuis ibique 5 cm. crassis, tomento
simplici dense contexto prorsus velutinis ; bracteolis lanceolatis 2-3-5
cm. longis, basi 5 mm. latis, supra glabrescentibus, subtus dense
velutinis. COalyz turbinatus 125 cm. longus, 1 cm. latus dense rufo-
velutinus; dentibus 7-10 lanceolatis sequilongis, 2'5 cm. longis, basi
4 mm, latis, minute sed dense velutinis. Pefala 5, induplicato-valvata,
apice subspathulata rotundata, extus puberula intus glabra, 1 cm.
louga, 85 mm. lata. Stamina 5, filamentis gracilibus, antheris oblongis
versatilibus. Ovarium 8-13-loculare; stylis in columnam ecylindri-
cam centralem glabram 1'5 cm. longam connatis, stigmatibus apicalibus
minutis sursum spectantibus ; ovulis in loculis singulis solitariis ab apice
loculorum pendulis. Fructus, hand maturus, subdrupaceus.

BurMa: Kachin; inter Sadon et Myitkyina, alt. 4500, Shatk
Mugim !

This very striking plant has the habit, appearance and much the
foliage of Trevesia palmata and Brassatopsis palmata. The simple
umbels are, however, very unusnal in the order Araliacaz and equally
unnsual are the very large flowers, the only genus inviting comparison
in this respect being the widely different genus Tupidanthus. The
absence of ripe seeds is unfortunate since it prevents us from definitely
deciding whether the genus should be referred to the Panaces or the
Hederess ; the probability, however, is that it belongs to the former
series.

The genus is dedicated to the memory of our lamented former
President, H.H. Sir John Woodburn, K.C.S.I.

ExpLANATION OF PrateE I
Woodburnia pendulifiora Pratn.

1, Bingle lobe of leaf, with portion of interpetiolular wings, x §; 2, an inflorea-
cence, x §; 3, a single flower, nat. sise; 4, flower, dissected, showing stellate
calyx-lobes, petals and stamens (removed), disc, and style, nat. size; 6, transverse
section of top of ovary ; 6, vertical section of ovary s 7, half of ovary in transverse
section, showing attachmeut of ovules, enlarged ; 8, ovule, x 4.
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On the Life-History and habits of the moth Duomitus lenconotus, Walker
in Calcutta.— By E. P. StespING.

(Read 4th November, 1908.]1

I propose in this paper to make a few remarks upon the life his-
tory of a moth, by name Duomitus leuconotus, Wlk. about whose larval
and pupal stages little would appear to have been observed or placed
upon record.

Duomitus leuconotus is one of the wood-boring moths belonging to
the family Cossidse. Turning to Hampson’s Moths in Blanford’s Faunna of
British India we find that but six genera of this family are at present
known in India: Qossus, Duomitus, Azygophleps, Eremocossus, Phragma-
tecia, and Zeuzera. This paucity in the known genera of the family is
carried into the described species of which a list of but twenty-three are
known, the numbers per family being as follows: Qossus 6, Duomitus 6,
Azygophleps 3, Zeuzera 5, Phragmatsecia 2, and Eremocossus 1. About the
habits of the majority of these species little is known. It is pro-
bable that most of, if not all, the larve live and feed in the wood of
trees, and some of them may spend several years in this manner before
changing to pupm. In most instances, however, neither the larve nor

1 Pablication delayed by proofs having to be sent to England,
J.o 4
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pup® have yet been discovered and described. While, however, this is
the rule in the family, there are two notable exceptions, in each of these
cases the insects being of economic importance. Duomitus niger, an
insect closely allied to the species we are considering in this paper,
is the moth whose larva is known as the ‘Black Borer’ of Coffee-
planters, and has proved a source of considerable loss on Coffee estates,
whilst Zeuzera coffess, the moth whose larva is known as the Red-Borer
(called by Hampson White-Borer!), commits great destruction in
Southern India and is a pest well-known to Coffee-planters. The
life-histories and habits of these two insects are more or less well
known, Of the other representatives of the family in the Indian
Region we have, however, little on record save the descriptions of the
moth, in some cases both the & and @ of a species having been des-
cribed, in others the description of the & or the  only being extant.
During the last few months I have had an opportunity here in Calcutta
of working out a portion of the life-history of one of the other known
species of Duomitus, that bearing the name of D. leuconotus, Walker,
and my observatious are recorded below.

The moth of which descriptions of both male and female are givea
by Hampson in the Fauna is a large, stout, striking-looking insect with
a white thorax and greyish mottled wings. Hampson gives the wing
expansein the & as varying from 98-128 millim, that of the ¢ being
given as 180 millims. The specimens obtained by me this year show
that there is a very much greater variation in size in both sexes. The
following dimensions of 32 moths all taken from the same tree are, I
think, well worthy of being placed upon record :—

Expanse of wings Expanse of wings
in & in Q
80 millims ... e 116 millims.
10 ,, o 88
108 88
%0 . 7,
83 o,
8 w 100,
2 ., -~ ns o,
9% . . 98
8 , . 8
73 . 96

"

1 The real ¢ White Borer’ is the larva of a Cerambyx beetle. Vide my ¢ Note on
the 8andal wood boring insects of Madras’ published in the Appendix Series of the
Indiun Forester, Vol. XXIX, No, 7 (1903).
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Expanse of wings Expanse of wings
in & in @
70 millims .., « 108 millims.
8 o 128,
4, . 80
99 .. 120,
2, w 80
0, . 8
d—70to 110 we 9=77t0125

.

The above figures show the very great variation in size to be found
in both sexes.

Neither larva nor pupa appear to have been previously described.

Larva (almost half-grown).—General tint, a dark flesh colour
with brown head, yellow prothoracic segment edged in front with black
with a few black specks behind ; canary-yellow mosothorax and flesh-
coloured metathorax. Following eight segments are flesh-coloured,
lighter at junction of segments. Last segment i3 canary-yellow, becom-
ing orange-yellow at extremity.

The head is dark chestnut-brown anteriorly, shining, chitinous,
ovate, and large ; mouth parts black, antenne short, 3-jointed, yellow-
brown. Posteriorly head shades off into pale-brown and yellow. It is
followed by a large prothoracic shield which is hard and chitinous and
shining, slightly convex. The chitin terminates at the sides, the under-
surface of prothorax being canary-yellow in colour and soft. The large
chitinous shield is ovate, anterior margin straight, posterior ovate,
elliptical. At the posterior edge of the thoracic plate is an elliptical
circle of small raised spikes or spade-like protruberances, doubtless used
to shovel out of the way wood refuse and perhaps for soraping purposes-
They are set backwards and are club-shaped. Behind these are a num-
ber of minute black spots placed in a crescent-shaped manner on the
mesothorax, the angles pointing forwards. The mesothorax is much
narrower and smaller and with a quite soft skin. The following seg-
ments are equal in size, about a third less in diameter than the prothorax,
and have a few scattered black tubercles on them, each bearing a thin
white hair. The last segment tapers to a blant poiut.

Mouth parts pale-yellow beneath. Thorax beneath dark canary-
yellow and rest of segments dark-yellow. Thoracic legs canary-yellow,
pro-legs dark-yellow, flat and thick. Length 1{ inch.

Pupa.—Sub-cylindrical, stout. Dark chestnat-brown to almost
black. Black ventrally, Segmental bands orange, as also is front of
thorax, Wing covers, eyes, antenne and legs well marked on outex
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covering. Stigmata black with a circular orange edging. Nine dorsal
segments plainly visible, and 5 ventral ones.

Length 2 to 2} inches. Size very variable.

The moths appear on the wing in the latter half of September, and
are to be found during the remainder of that month and on up to about
the third week in October. They are extremely sluggish during the
daytime, but are powerful fliers at night. In the day they are to be
found clinging to the bark of trees which their genmeral colouration
greatly resembles, thus serving to protect them from the attacks of
enemies. The male lives but a few days and dies after pairing with the
female. The latter lays her eggs, which are small, yellowish and
deposited in irregular-shaped masses stuck together with some siccable
material upon the bark of trees. She dies as soon as she has finished
ovipositing. Examination of attacked trees has shown that these eggs
are laid anywhere upon the woody parts of the tree, and that the young
larvee on hatching out bore straight through the bark to the sap-wood
and feed in this for a time, subsequently going into the hard wood of
the stem or branch. The mortality amongst the young larve must be
very high since it would be quite impossible for any one tree to support
the large number of larvee the eggs of a single moth gives rise to, it being
remembered that almost the whol® of this stage is spent feeding in the.
wood. The larva almost certainly spends not less than two years
feeding in the wood of the tree. The evidence for this assertion was
found in the case of a tree which had practically been killed by the
iusects. Mature pupe and moths were taken from this tree and also
two half-grown (or less) larvee. Since the moths only issue in Sep-
tember-October it is evident that these larvee hatched from eggs laid
at the very latest in the year before.

" The larva bores in an irregular manner in the wood, the tunne}
having apparently no regular or definite direction. The tunnel increases
in diameter with the growth of the grub, finally measuring over half
an inch across. It is packed with the wood sawdust and excreta of
the larva. When fullgrown the larva carries its tunnel to the outside,
boring a hole tkrough the bark, and this hole will be observable on the
outside owing to the fresh sawdust to be seen just below it on the bark
of the -tree. Having thus prepared an exit, the caterpillar larva backs
down its tunnel for a distance of 2-3 inches (this space being kept quite
free of wood particles) and spins a stout web-like series of strands of
a coarse yellowish-brown silk across and below the mouth, thus effectu-
ally preventing any.intruder, entering the tunnel from outside, getting
near it. The larva then pupates. These strands of coarse brown silk are
very charactristic of the pupation of this Duomitus. The pupal stage.is
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probably a short one—at the most from six weeks to two months. Pupse
were found fully mature and also but newly changed from larve early
in September, but they had all issued by the end of the third week in
the following month. The hole bored to the outside by the larva is
more or less vertical, only inclining to the horizontal just near the bark,
so that the pupa, when the moth is ready to emerge, creeps up the
tunnel and projects from it at an angle at right angles to the stem of
the tree. In doing this the pupa beuds over at an angle, the upper
balf being almost horizontal, whilst the lower portion remains in the
almost perpendicular tunnel. The pupal skin then splits down at its
anterior end both dorsally and ventrally as far as the posterior edge of
the last thoracic segments and the moth crawls out. In the cleavage
the head and anteunal covering comes away as one piece.

It has been said that the larve live in the wood of living trees, and
observations have shown that they will desert trees which have been cut
down and the wood of which has consequently begun to dry. On the
220d September of this year my attention was drawn to a small Cassia
nodosa in the Indian Museum compound, which was evidently in a dying
condition, the spring crop of leaves having all dropped and no new ones
having replaced them. Examination showed that the tree was infested
by this moth, several holes with half-protruding empty pupal cases
being perceivable. The tree was but 15 feet high with a girth of
twenty inches at the base. It was much branched all the way up and had
a whippy spreading crown. I had this tree cut down and placed in &
large wire gauze cage. In addition to two half (or less) grown larves
and some live pupm (taken to preserve in spirits) the following moths
wero obtained from the stem as they issued on the dates mnoted. [A
portion of this stem, with the empty pupal cases in situ protruding
from the bark, is now exhibited in the Insect Pest Gallery at the
Mauseum ; the other half will be sent to the British Museum.]

Date of issue. ) Q
22ud September, 1903 ... N | 1
23rd . » e e 2
24th » . 3
25th ” » e 1 1
26th » » we 2
27th . » w1 1
29th . . we 4
30th ” . cee L ene 3

3rd October, ” - 2
4th »won o we 2 1
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Date of -issuo. 3

Q

8th October, 1903 we 2 1

10th ” » e e 1 2

16th ’» ’ 1
Total e 16 16 =32 moths.

In addition to these 32 moths there were two others which never
acquired their proper wings on issuing, probably dne to the handling
the chrysalids received. It is probable that at least 40 moths left this
tree during September and October.

In addition to the small Uassia nodosa tree, which may be said to
have been killed by this insect during the present year, a much larger
tree some 35 feet high aud three feet in girth has been attacked,
more especially aé its base, as evidenced by several empty pupal cases
protruding from the bark surface.

The moth was noticed in various parts of Calcutta during the
above-mentioned weeks, and was evidently this year fairly abundant.
We have yet to discover what other trees it infests in addition to the
Cassia nodosa which Major Prain, who very kindly identified the tree
for me, tells me was originally sent to the Museum from the Royal
Botanic Gardens at Sibpur.

The Qyclone in the Bay of Bengal, between the 13th and 15th November,
1908.—By C. LitTLE, Esq.
With four plates.

[Read 2nd March, 1904.]1

In the early days of-meteorological study in India, a first place
was naturally given to the cyclone, and numerous discussions of more
or less remarkable examples of cyclonic storms are on record. Pidding-
ton, Blanford, Wilson, Pedler, and last but not least, Sir J. Eliot have
added to that record, of which a summary may be found in the Hand-
book of cyclonic storms by the last-named. A reference to the original
memoirs will show that the investigators, at all events the later ones,
overlooked not the smallest details, with the result that these details
almost appear to be the main object of the discussion. But that
had carried with it its own onre. Now it is recognised that mauy

1 Publication delayed by proofs having to be sent to England.
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of the details are unimportant in their bearing on the grand central
problem of the cyclone. As a consequence, a cyclonic storm sach as that
of the 14th November last, receives less voluminous attention now than
it would have done fifteen or twenty years ago.

I have a two-fold purpose in offering this brief paper for publica-

tion :—

(1) To show by means of the experiences of the Steamers Madura
and Pentakota, one .from Calcutta to Rangoon, the other from
Rangoon to Calcutta, how difficult it is to avoid the dangerous
central area of cyclones by a study and application of the
rales given in Sir J. Eliot’s Handbook, even supplemented by
such local observation as is possible in stormy weather.

(2) To point out that the peculiarity called ‘ recurving,” present
in all severe cyclones, has mever been investigated or ex-
plained, and that until more is known regarding that part
of the oyclonic phenomenon, rules may enable seamen to evade
imaginary oyclones where no danger exists, but will be of
little avail in dangerous storms.

In the introduction to the Second Edition of the Handbook of
Cyclonic Storms, Sir J. Eliot says:—

“ By following these or similar instructions he (the mariner) will,
in the great majority of oases, if not in all, when he is in-
volved in cyclonic weather in the Bay of Bengal, be enabled
to avoid the inner storm area of dangerous winds, and fierce
squalls and rapid shifts of wind.”

“T may here point out that my aim throughout the book has not
been to give hard and fast rules, the observance of which will
enable any seaman to pursue the safest course when he meets
with a cyclonic storm in the Bay of Bengal. I do mnot believe
it is possible to draw up rules which will be of use without
the co-operation of the full intelligence of the person who
wishes to employ the experience embodied in any series of
rules drawn up for his guidance,”

As I understand the above remarks, the difficulty is not considered
to be as regards the reliability of the rules, but as regards the  full
intelligence of the person.” Now, in my opinion, and it is based on
fifteen years’ experience not only of telegraphed reports but of personal
observation, rules are quite useless in the case of a storm such as that
of the 14th November, and will continue to be useless until one is added
enabling the sailor to estimate the amount of recurving. Until then
the intelligence of the sailor cannot be implicated.
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When I use the expression personal observation, I do not wish it
to be understood that that part of my experience was gained at sea. I
refer to storms which have recurved over Lower Bengal. In all cases,
whether at sea or on land, I have seen.no reliable indication supplied
by the telegraphed reports, on which could be based any statement
beforehand that the storm will recurve. But that recurving is readily
shown afterwards by ground-level observations. Now, because the
recurving is so readily shown, and because the result of it may be that
ships or ports, to all appearance free from danger, become involved in
the storm, the onus of proving that this occurrence could not be fore-
seen may at any time fall upon some individual ill-prepared to meet the
charge. It, therefore, appears to me to be important that it should be
fully recognised that, as far as present-day knowledge of storms goes,
recurving can be neither foreseen nor provided against. In support of
this belief I put forward the cyclonic storm of November 14th last, and
the tracks of the two steamers. This is not, it should be understood,
the only storm in the period over which my experience extends, that
might be brought forward as evidence in favour of my contention.
But a rapidly-moving cyclone, sach as the one of the 14th November,
last was, with the accident of two ships moving from opposite direc-
tions on the outer boundary of the storm at noon and involved in the
hurricane area before midnight, gives a very rare combination—sgo rare
that full advantage should be taken of the lessons to be extracted. It
will be seen that both ships, under entirely different circumstances, con-
tinued steering almost directly towards the storm area, and this is
more remarkable in the case of the Madura, because everything was
done that a study of the rules laid down by Sir J. Eliot in the Hand-
book and “the full co-operation of the intelligence of the person
could do to keep away from the storm centre. It should be remem-
bered that these ships were navigated by meu who have had many
years’ experience of weather in the north of the Bay, who have made
a careful study of the historical survey of the various storms in the
Handbook, and have been compelled by circumstances to watch weather
changes very carefully. It should also be remembered that besides the
Captain of the ship there was on each vessel a member of the Hooghly
Pilot Service, whose members are specially acquainted with weather
conditions in the north of the Bay. My information was in the first
" instance received from Mr. Thorpe, of that Service, who was on board
the Madura; and such facts as have reached me since have all tended
to confirm my opinion that the statement of the first page of the
Haundbook, that in the great majority of cases, if not in all, the mariner
will be enabled, by following these instructions, to avoid the storm
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area, will not be true until meteorologists have accounted for the part
. of the phenomenon called “ recurving” or * recurvature.”

I have attempted to show in other papers that the recurving of
depressions over Central and Northern India is associated with impor-
tant variations in rainfall distribution in India. Its further importauce,
as a feature of all severe cyclones in the north of the Bay, has, I balieve,
merely to be recognised to show that this phenomenen of recurving is
the most important meteorological problem at present awaiting solu-
tion. I consider, therefore, that it cannot be too often repeated that
the explanation cannot be supplied by an examination of registers only.
It is, in all probability, an effect jointly dependent on changes indicated
by the groand level instraments, and on the upper strata of the atmos-
phere. Should that assamption be correct, its solution must, of a cer-
tainty, await observation of the upper strata, and those interested must
remain satisfied that no forecast except of the most general kind is pos-
sible where recurving is an element to be considered.

The following is an account of the experiences of the S.S.
Madura on the voyage from Calcutta to Rangoon :—

 Left moorings at 7-0 A.M. 14th, and proceeded down the river,
where after an uneventful trip we passed Saugor at 2.0 p.M, The
weather signals hoisted there were somewhat nasty, L standing for the
part of the Bay we were going to, which means strange winds and pro-
bable squally weather, forming apparently part of a cyclonic whirl ; but
the weather looked so fine that no one was anxious. At 5 p.M. Captain
took oharge, and we. headed away for the Algnada, weather remaining
very fine, and with the exception of a slight southerly swell, perfectly
calm. Sunset that evening was a sight to behold, being a most magni-
ficent one—oclouds soft and woolly in long streaks across the sky, packed
close together, being lighted into an extraordinary glow of deep blood-
red which lasted for some considerable time. Everyone went to bed
early, expecting a pleasant trip, and the weather for the first part of the
night remained calm and fine ; but towards morning it steadily began to
get worse, the wind which had been blowing S.E. and E.S.E. backing
round to KEast till at 4 a strong East breeze was blowing, and a mode-
rate to rough sea was running, and the weather overcast and rainy. 6-0—
The wind was still E. but the weather was thickening ; at 7-0 the wind
and weather much the same; at 7-45 the wind back to E.N.K. with
increasing force and heavier sea aud a nasty swell from 8. It being
certain now that a cyclone was approaching, the vessel was hove to, to

- see what direction the storm was travelling ; at 8-0 Bar. 29-86, the wind
was still E.N.E., making the storm S.S.W. of us; a strong wind was
J.m b
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blowing and bhard squalls with continnous rain. High head sea and
heavy swell from S. 10-0—Bar: keeping steady, wind hauled E. x N., but
the weather did not improve .11-30—Bar : 29-84, altered course E.x S,
storm centre then bearing 8.W.x 8. from the direction of the wind.
12-0—Wind still E.xN., strong wind and high sea with very heavy
squalls, Bar: 29-80. 1-0—Wind back to E.N.E. 2.0—Bar: 2975,
wind -N.E. and the weather getting worse, showing storm was crossing
our bows. Altered course to S.W. and went full speed. 2-5, wind back
N.N.E. and the swell which was very heavy came from 8.S.E. 2.25,
wind hauled E.N.E. 3-0 Bar: 29-60, wind back for a few minutes to
N.N.E. but went round almost at once to EN.E. 3-25, Bar : 29-50, wind
E.N.E. 3-40, wind E, both wind and sea decreasing but heary swell
from S.8.W., which taken with the hauling of the wind and the rapid
fall of the Bar. showed storm was setting nearer and crossing our bows,
so altered course S.E., having run 18 miles on the previous course: the
Bar. now remained steady for & bit but then commenced to fall and the
weather to get very much worse. At 4 Bar: 2945, wind backing
again to E.N.E,, very strong, with a high confased sea and heavy swell
from S.S.W. 5-10, Bar: 29-40, wind again backed to N.E. and weather
got worse and worse, showing ‘that storm had probably recurved and .
was coming towards us. So the course was again altered to 8.W. At
5-15 a terrific squall struck the vessel with hurricane force N.N.E.,
carrying away awnings, after boat and doing damage generally ; this
kept on with unabated force till 7-15, when the wind which gradually
backed from N.N.E. through N to N.N.W. suddenly shifted to N.W.,
and the Bar: which was pumping badly from 29-35 to 29'40 suddenly
jumped up a tenth and a half; from this the weather rapidly improved,
the vessel being kept before the wind until at 8-30 with the wind still
N.W.; Bar: rising we went on our course again fall speed.”
The accompanying charts show more clearly—

(1) that from 8 a.M. of the 15th, when the centre of the cyclone
was about 200 miles distant, until 8 p.M. of the same day when

the centre had passed to the north-east of the vessel, the
officers were engaged in acontinued effort to follow- the instruc-
tions of the Handbook.

(2) that the general effect of trying to follow the rules, was not to
keep the ship away from the storm area, but to carry her
directly towards the approaching centre.

(3) that the failure to avoid the storm centre was due to the re-
curving which is so conspicuous a feature of the storm.

It may be said that recurving is so frequently present in cyolones

in November that it should have been possible to allow for it on this
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é6ccasion. ~ In my opinion recurving is present in all severe cyclones, but
it occurs in great variety of degree. Anyoue sceptical on this point has
only to look at plate XLVII of the Handbook, 2nd edition, and he
will find there the tracks of the eight severe cyclones described in the
text. The chief feature is that no two are alike, and that not one is
like the track of the cyclone of the 14th November.

-If it had been possible to estimate on Sir J. Eliot’s system of
forecasting, that is, by considering changes of pressure and variations
from the normal, what the future of the storm would be, it might be
expected that it would be shown in the Indian Daily Weather Review
for those days. The opinions therein expressed are arrived at on lines
laid down by him, and by subordinates directly responsible to him.
Reference is made to the numbers from November 13th to 15th, from
which the following extracts are made.

November 13th.

“The fall of pressure is perhaps most significant at the coast
stations roand the-Bay, as it has been accompanied with a change in
the direction of the winds.”

“ The change in the direction of the winds on the Coromandel and
Cirgars coasts makes it probable that rain will decrease during the day
in the south of the Peninsula.”

November 14th.
“ Another general fall of pressure has taken place and the fall
has been rapid on the Orissa and North Ganjam coasts......A depres-

sion is forming in the Bay of Bengal and pressure is in considerable to
large defect at the stations round the North of the Bay.”

“ Winds are strong at Diamond lsland and are cyclonic in direc-
tion round the Bay, thoagh the circulation is not well defined.”

““The depression in the Bay will probably intensify during the
day. Itis apparently advancing in a northerly direction.”

November 15th.

“ The depression in the Bay has advanced in & north-easterly direc-
tion, and its lowest point is this morning lying off the Arakan coast
near Akyab, where pressure is nearly a quarter of an inch in defect.”

“ Winds show a cyclonio circulation round the depression in the
north-east of the Bay......

“The depression in the north-east of the Bay will probably cross
the coast during the day and fill ap rapidly.”

The above remarks are all that were made regardiug the storm on
the dates referred to. They appear to me to show—

(1) that when the Madura was within 200 miles of the centre

of a disturbance sufficiently wide-spread to affect the whole of
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" the northern coast of the Bay, the only indication that could
be given on 8Sir J. Eliot's system was that “a depression
has begun to form over the Bay.”

(2) the chief indication given was that the coast most affected at
8 A.M. on the 14th, and therefore the probable objective of the
approaching storm was the Orissa and North Ganjam coast.
With this may be compared the statement in the report of
the Madura that at 3-30 p.M. on the 14th the storm had
crossed, the bows of the ship then steaming south-west, the
course being immediately afterwards changed to south-east.

(3) that neither from the coast observations at 8 A.M. nor from
the observations made on the ship up to 3-30 p.M. of the 14th
was it possible to say that the storm was moving in a direction
with an easterly element.

T believe the above remarks show oclearly that, so far from Sir J.
Eliot’s statement being correct, that the inner storm area can be avoided,
it is in the present state of our knowledge of meteorology a matter of
good fortune rather than of management that ships are not more fre-
quently involved in severe storms. Luckily severe storms are rare,
their danger extends over a small area, and the rapid rate at which
they move further diminishes the risk of many vessels becoming in-
volved.

There is another matter on which this question of recurving bears .
with no small importance, that is, the storm warning of ports. My
practice has been, when a storm such as the cyclone of the 14th Nov-
ember 1903, or the Chittagong cyolone of Ooctober 1897, enters the -
north of the Bay, to issue warnings to all the ports in the north of the
Bay. It must be obvious that this storm of the J4th November last,
might have struck the land at the mouth of the Hooghly, or Chitta-
gong or Akyab according to the amount of recurving. I had the same
difficulty with the cyclone of November 26th 1901, which came on the
mouth of the Hooghly and which residents of Calcutta will remember
passed a little to the west of this city.

The result of this system of warning is that the port affected is
generally warned beforehand, but along with that port there are per-
haps six others where precautions have been taken and weather has not
been to any great extent affected. A further result is damaging
‘suspicion as regards what Sir J. Eliot calls the *intelligence of the
person” who issued the warnings. The difficulty arises from the
recurving of all dangerous storms; in fact it may almost be said that
recurving is rarely present at sea where there is not danger. It appears
then to be associated with exceptionally strong winds, just as inland it
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is associated with exceptional distribution of rainfall, frequently with
heavy flooding. -

The only remedy is investigation of the upper strata of the atmos-
phere, becanse ground level observation fail to display the causes, and
therefore fail to indicate its occurrence beforehand.

It may be said that with the introduction of wireless telegraphy
earlier and better information will be available. The experience of
these two ships in the cyclone of November 14th shows how difficult it
is for ships at sea to find out what is happening within a few mites of
them, and it may be inferred that, even with an efficient system of wire-
less telegraphy, guaranteed to continue working in all kinds of weather,
and more especially to be independent of thunderstorms, it is doubtfal
whether much information will be procurable from the shipping in thp
Bay at the time of the storm.

The Andaman connection might have given some information on
the J3th which would have shown that a storm was approaching the
north of the Bay and moving towards Gopalpur, but on the point of
greatest importance, vie., whether the storm would strike the mouth of
the Hooghly or Chittagong or Akyab, information from the Andamans
would have been of no assistance.

When we come to consider that wireless telegraphy fails when
thunderstorms are occurring, and that thunderstorms are constantly
occurring in the early stages of cyclonic weather, the probability of
assistance in. forecasting weather by that means becomes practically
nil. Wherever wireless telegraphy has been tried so far, its working
has been temporarily abandoned during thunderstorms ; and this is so .
great a drawback in storm warning work that the United States
‘Weather Bureau, after a lengthy trial of wireless telegraphy, have put it
anide for the present, and are continuing the laying of submarine cables
over the short distances between their mainland and neighbouring
islands. If wireless telegraphy fails for that reason as an aid in storm
warping in the temperate region, it is much more likely to fail in the
tropics where lightning is an almost constant accompaniment of even a
slight atmospheric disturbance. Those who doubt the interference of
lightning with wireless telegraphic work may refer to the latest Adminis-
tration Report of the Telegraph Department in India.

It is practically certain that no improvement in storm warning
will follow the introduction of wireless telegraphy. A cable to the
Andamans would, undoubtedly, give valuable information, but only
ground level information which is not sufficient to settle the importaut
question of recurving. There remains the investigation of the upper
strata suggested by Mr. H. F. Blanford more than twenty years ago
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and still awaiting introduction in India. For what is being done in
this direction in other countries the reader may be referred to pages 7
to 14 of the Report for 1903 of the Chief of the United States
‘Weather Bureau, and more especially to the subsequent pages in which
some idea is given of the lavish expenditure at present being incurred
in establishing a central observatory for purposes of training and
research. To quote the report (—

“ The Weather Bureaun is so far convinced of the importance of

finding out the laws of this cosmical physics, by which alone the prob-
lem can be conclusively solved, that it has been thought proper to
found a research observatory at Mount Weather, on the crest of the
Blue Ridge mountains, and equip it snitably for these investigations.”
. Generally, the idea is to bring together for study under one
direction the most valuable and practical observations having a direct
bearing on the higher meteorology, which is now engaging the atten-
tion of many able physicists and astronomers.”

“ Plans are being prepared for a plant adapted to generate large
quantities of hydrogen, for balloon ascensions, including a shop for the
construction of balloons and kites. The ascensions will be limited to
about 4 miles in height, our immediate purpose being to measure the
temperatures and thermal gradients, which will enable us to construct
daily isothermal charts on the two upper planes already described,
(3,500 and 10,000 feet high) so as to provide isotherms as well as
isobars on the high levels. It is proposed to make a complete series of
ascensions—first at Mount Weather, and afterwards in different portions
of the United States, in order to observe the temperature conditions in
all classes of cyclones and anticyclones. We may attempt some high
ascensions, up to 10 or 12 miles from the ground, when our experience
and other conditions warrant ; but since storm movements are practi-
cally limited to the strata within 4 miles of the ground, the first group
of ascensions will be to moderate elevations.”

If the most experienced meteorologists of the time consider such
operations necessary to further meteorological research in the United
States, it may be safely anticipated that in India where the upper atmo-
sphere, more especially in Bengal, passes through a cycle of change of
greater variety and interest, the advantage of similar investigation to
both storm and flood warning would be enormous.
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Notes on tlw Roxburghiacese, with a description of a new species of
 StemoNa.—By D. Praiy. .

[Read 1st June, 1904.]

In 1892 a native collector, in the employment of the Royal
Botanic Garden, sent from the Shan Hills a specimen of a Stemona
which appeared to be a marked variety S. Grifithiana Kurz, a species
first described by Griffith in his Journal of Travels, p. 149, but there left
without a name, though Griffith indicated his belief that it represented:
a new genus of Roxburghiacess. The only salient character by which
it differs from the other known species of Sfemona is, however, its
erect instead of climbing habit, Two years ago another plant collector
brought with him from Lower Burma living examples of Griffith’s
original plant, which were found, on flowering, to agree exactly with the
original description drawn up by Griffith, but to deviate in certain
respects from the descrlptlon given by Knrz in the Society’s Journal
for 1873.

Daring the presént year Mr. Burkill has sent from Burma (Katha)
yet another living plant which has flowered in the Botanic Garden
gide by side with the plant referred to above. Mr. Barkill’s plant
is found to agree absolutely with the Shau Hill specimen already
alluded to, and to differ so markedly from the Griffithian one as to
deserve to be regarded as a distinct species. The necessary descrip-
tion has been accordingly prepared and.is now offered to the Society.
The task of describing this new species has involved an examina-
tion of all the material of this nataral order present in the Calcutta
Herbarinm and a consultation of various references to its species.
Advantage has therefore been takem of the opportanity afforded by
this study to draw up a key that may be of use in discriminating
the various species; in the list that follows the key notes are given,
enlarging the existing knowledge of their nomenclature and distriba-
‘tion as well as of the distribution of Stichonsuron, the only other Indian
genus belonging to this order.
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1. STEMONA Loour.

Key to the species.
Leaves whorled or opposite :—
Leaves sessile or shortly petioled, 8-4-nate, 8-veined ... sessilifolia.
Leaves long-petioled, more than 8-veined :—

Leaves 3-8-nate, 5-7-nerved ... ee «e japomica.

Leaves opposite at least below, sometimes alternate to-
wards ends of branches :—
"Leaves oblong-cordate, 7-13-veined, peduncles 1-3-
fiowered o ooe tuberosa.
Leaves ovate-cordate, 7-11-veined ; peduucles 2—8
flowered s e or ««  moluccana.

Leaves all alternate, long-petioled :—
Stems twining :—

Leaves ovate-cordate :—
Stems slender; peduncles 1-8-flowered; leaves 7-
veined e e jacaniva.
Stems stout; peduncles 3—more-flowered ; leaves
138-15-veined s oos s we  Curtisss.

Leaves oblong : —
Leaves trancate at base, 7-10 in. long, 9-11-veined ;

stem stout von .o e Kurszis.
Leaves cuneate at base, 8 in. long or less, 7-veined ;
stem slender s ee e mMiROY,

Stems erect; leaves ovate-cordate; main-nerves 18-17 :—
Flowers greenish-white flushed with pink; perianth.

lobes linear lanceolate, 1 in. long ..o Grifithiana. -
Flowers brownish-red ; perianth-lobes ovate-acute, .
*6 in. long .o wee  Burkillss,

1. Stemona sessiLiFOLIA Miq. Prol. Fl. Jap. 886 (1867); Franch.
& Savat. Enum. Pl. Japon. ii. 92. :

Rozburghia sessilifolia Miq. Aun. Mus, Bot. Lugd. Bat. ii. 211
(1866). '

Japaw,

Figured by Yokusai in Somoko Zusets ii. (2 ed.) t. 55.

9. SteMoNA JAPoNICA Miq. Prol. Fl. Jap. 386 (1867); Franch.
& Savat. Enum. Pl Japon. ii. 92.

Roxburghia japonica Blume, Enum. i. 9. (1827).

Jarax,

Figured by Yokusai in Somoko Zusets ii. (2 ed.) t. 56.

8. SrtemoNa TuBER0OSA Lour. Flor. Cochin-Chin., 404 (1790); Flor.
Brit, Ind. vi. 298,
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Inhame maderasp. foliis binis pulchre venosis Petiv. Gazophyl. 50, t.
31, £. 6 (1702).

Ubium polypoides album Rumph. Herb. Amboin, v. 364, t. 129
(1750).

Dioscorea oppositifolia Linn. Sp. PI. 1032 in part (1753).

Roxzburghia gloriosoides Jones in Roxb. Corom. PlL. i. 26, t. 32
(1795). '

R. viridiflora Sm. Exot. Bot. i. 111. t. 57. (1804).

R. gloriosa Pers. Syn. 412 (1805).

R. Stemona Steud. Nomencl. (2 ed.) ii. 475 (1841).

Stemona gloriosoides Voigt Hort. Suburb. Calcutta. 650 (1845).

Inpia: Circars! INDo-cHINA: Assam! Silhet! Khasia! Jaintea :
Naga Hills! Chittagong! Siam ( fide Kunth); Cochin-China ( fide Lou-
reiro). CHINA: Hupeh! Formosa! PaILIPPINES: Luzon! Moruccas!
( fide Rumphius).

Dioscorea oppositifolia Linn., Sp. P1,1082, is baged on two plants one being the
Dioscorea foliis oppositis ovatis inatis of the Flor. Zeylan., p. 861, which still is
acoepted as D. oppositifolia Linn.; the other plant to whioh, in Linnaeuns’ work, the
name gave cover, is the Inhame maderasp. foliis binis pulchre venosis of Petiver (Gas.
50, t. 81, f. 6). The expression ¢ pulchre venosis’ ought alone to have been sufficient
to exclude Petiver’s plant from association with the Ceylon one, and a cursory glance
at the figure could not fail to show that the two did not agree. It, however, occur-
red to Mr. Burkill and myself, who have been of late engaged in studying the
Indian Dioscoreas, that Petiver’s plant might not be a Dioscorea at all. We therefore
referred the subject tothe Keeper of the Botanical Department, British Museum,
in whioh institution the actual specimens from which Petiver’s drawings were made
are preserved. The result has been that our friend, Dr. Rendle, to whom the en- *
quiry was entrusted, finds that the plant in Petiver’s collection which Linnaeus has
included in his Dioscorea opposstifolia is really Stemona tuberosa.

Oocasionally, bub very rarely, the leaves low down may be 8-nate, and occasion-

ally those at the tips of branches are alternate, but this has not been noticed by tho
writer on any of the stout main-stems.

- 4. STEMONA MOLUCCANA Prain.
Ubium polypoides rubrum Rumph. Herb. Amboin. v. 365 (1750).
Roxburghia moluccans Blume, Enum. i. 9 (1827); Kunth, Enum.
v. 289.

Movuccas: (fide Rumphius); Amboina, Barclay!

This species is very closely related to S. tuberosa but differs, in Barclay’s
specimen, in shape of leaf and style of inflorescence, in both which particulars it
resembles 8. Curtisii; that species, however, has smaller flowers and only alternate
leaves : according to Ramphius the present plant has the leaves scattered towards
the ends of the branches, opposite below.

J. 1. 6
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5. SrteMoNa JavaNicA, Engl. Natirlich. Pflanzenfam. ii. v. 8,
(1888).

Roxburghia gloriosoides Zoll. Plaunt. Jav. n. 2441 (1850); Hassk.
Neuer Schluess. Herb, Amboin. 275 (1864) ; not of Jones. '

R. javanica Kunth. Eunm. v. 288 (1850).

Java: Malang ; in woods near the sea, Zollinger !

There is no doubt as to the validity of this speocies, which was proposed by
Kunth and has been since accepted by Engler, Besides having thinner, smaller, and
fewer-veined leaves than 8. tuberosa, its flowers, which are noted by Zollinger in his
field-note as dark-red, are about one-fifth the size of those of that species.

6. SrtemoNa Curtisii Hook. f. Flor. Brit. Ind. vi. 298 (1892).

Maray PeNINSULA: Penang; Waterfall, Quriis! Perak; Batu Gaja,
Scortechini! Lumut, Ridley !

7. StEMONA sD., P nov.

Rozxburghia gloriosoides Kurz in Herb. Calcutta, hardly of Jones.

BurmMA: Pegu; Laelo Choung, Kurz!

Leaves all alternate, oblong, 7-10 in. long, 3 in. wide, base truncate.

This has narrower and firmer leaves than is usual in S. tuberosa, though some of
our examples of that plant have leaves very like those of the present one. In texture
and also in shape its leaves acoord best with those of 8. minor, but they aie much
- larger and the stem is much stouter than in that plant. But for the fact that the
leaves on & stout main.stem are alternate, a oharacter never met with in true
Stemona tuberosa, the identification of Kurz might almost have been accepted.
Meanwhile, however, this is one of the cases where it is safer to doubt the determina-
tion, and when fuller material is available it may be necessary to recognise this as a
distinot species, 8. Kurzii. For the present it must be accepted as, at least, a dis-
tinct variety of 8. tuberosa.

8. SteMona MINoR Hook. f. Flor. Brit. Ind. vi. 298 (1892).
Roxburghia gloriosoides Wight, Icon. t. 2081 (1853), not of Jones.
R. gloriosoides var. minor Thw. Enum. Pl. Zeyl. 432 (1864).

8. Inpia: Malabar, Wight! Cgyron: Trincomali, Glenie.

The relationship of this to 8. tuberosa is much the same as that of the prece-
ding form ; the most salient character being again that here all the leaves ave alternate.
This plant, however, further differs in being distinctly smaller in all ite parts, and
thereis no doubt that Sir Joseph Hooker is amply justified in considering it a
distinct species.

9. StemoNa GRIPPITHIANA Kurz in Journ. As, Soc. Beng. xlii. 2,
109 t. 10 (1873) ; Hook. f. Flor. Brit. Ind. vi. 299.
[Qen. Nov. near Roxzburghia] Griff. Journ. Trav. 149 (1847).
INpo-CHINA : Burma ; valley of the Irrawaddy from Ava to Pegu.
The description given by Kurz, which, so far as reference to coloration goes, has

been followed in the Flora of British India, deviates somewhat from the original
account written by Griffith in the field. Moat of the specimens which Kurz had
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before him when writing his desoription are in Herb. Caloutta now, bat hereis a note
in Kurz's handwriting that indicates the removal of two of these subsequent to the
preparation of his description. There is nothing to show that Kurz had the
advantage of studying an original Griffithian specimen; and while most of the
specimens named Griffithiana by Kurz himself belong to the plant that does accord
exactly with the description drawn up by Griffith, one of Kurz’s specimens appeara
to the writer to belong to the species next to be described. In any case the account
that Kurz gives of the colour of the flower seems to suggest that Kurz must have
seen, in the fle!d, plants of both species. Though the two plants are very olosely
allied the writer is satisfied, after a careful examination of the two in the living
state, and while flowering side by side, that they are distinct, and that the distinotion
istoo marked to admit of their being deemed merely two varieties of one species.
Both plants, it may be noted, begin to flower before the leaves are fully developed,
but flowering does not cease, in either oage, till some time after the leaves have
attained their full sige,
The diagnosis between the two plants is ag follows :==

Internodes less than *5 in. long; perianth-segments 1 in.

long or rather longer, linear-lanceolate, white with a

greenish tinge externally aud a pinkish tinge within; fleshy

keel of filaments purple e oo Qrifithiana,

Internodes more than 1 in, long, perianth-segments *5-6

in. long, ovate-lanceolate, greenish-red externally, dull

red within; fleshy keel of filaments cobalt-blae we  Burkillis,

10. 8StemonA BurkiLLil Prain.

BueMa : Shan Hills ; Abdul Hug! Katha; Burkill!

Rootstock stout, hypogaeous. Leaves ovate,acute, slightly cordate.
3—4 in, long, 2°5-3 in. wide, 13-15-nerved ; petioles 4~6 in. long, alternate,
Stems slender, erect, 6-18 in. high ; internodes 1 in. or more long. Flowers
greenish-red externally, dull-red within, bracts *5 in. long, lanceolate ;
pedicels 1'5 in.long, strict; perianth-segments *5-'6 in. long, ovate-lan-
ceolate, acute. Stamens 4, filaments broad, dull-red, with sometimes
one, sometimes 2 linear fleshy cobalt-blue keels on inner face; anthers
yellow. Fruit not seen.

Though 80 nearly related to the foregoing species this plant differs in too many
characters to be satisfactorily dealt with as a mere variety of 8. Grifithiana. The
roots, which were brought to Mr. Burkill’s notice daring & recent tour in Burma,
in connection with the enquiry for species of Dioscorea, are known as Tham-yan-
nyet. They are not eaten but are used as an insecticide.

2. STICHONEURON Hook. r.

SticEONEURON MEMBRANACEUM Hook. £, Flor. Brit. Ind. vi. 209 (1892).
Add to localities of F.B.I.:—
Maray Peninsura: Perak; Scortechini!
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As regards distribution we find that Stemona exhibits in a very strik-
ing fashion the peculiarities characteristic of many of the genera that are
confined to tho monsoon-region. 1t is, to begin with, remarkably wide-
spread within that area, extending from Malabar and Ceylon to Japan on
the one hand, and to the Philippines and the Moluccas on the other. But
with the exception of the wide-spread Stemona tuberosa, which occapies
almost the whole of the central portion of this large area, the individual
species aro much localised. In this instance, no species has so far been
actually obtained from the Himalayan region, through the central
species, S. tuberosa, has been collected by Mr. G. Mann in the Charduar,
near the base of the Eastern Himalaya. The genus Stichoneuron occurs in
Khasia and Silhet; and has been gathered again in the Malay Peninsula.
The sub-joined tabular statement shows that of the 10 species known, one
occurs in Ceylon,two in India, four in Indo-China, one in China, two in
Japan, one in the Philippines, two in the Moluccas (Malaya east of the
‘Wallace line), and two in Malaya proper west of the Wallaceline. Of the
Indian species, one is confined to Malabar and Ceylon and is the only
species in these areas. Of the Indo-Chinese form three are endemic; as
are both the Japanese, both the western Malayan, and one of the two
Moluccan species.

Table of distribution of the genera Stemona and Stichoneuron.
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The Asiatic species of OrM081A.—By D. PraIn.
[Read lst June, 1904.]

In the Journal of the Astatic Society of Bengal, vol, Ixix, pt. 2,
pp- 175, et seq., a list of the Asiatic species of the genus Ormosia
was published. The list included 22 species. Since 1900, when the
list appeared, further material has been communicated from 8. China.
This material includes examples in flower of one species, 0. yunnan-
ensis, of which previously only the fruits were known; it also includes
material both in flower and in fruit of a distinct new species that has
been described by Mr. S, T. Dunn, in the Journal of the Linnean Society,
under the name O. sirisfa. More recently Mr. F. B. Manson, of the
Indian Forest Department, has sent from Tavoy a specimen represent-
ing yet another species. As it is desirable, therefore, to bring the
. census of the genus, published four years ago, up to date, the necessary
notes, references and descriptions are now offered to the Society.

The species reported from Tavoy is a member of the gromp
Macrodisca, within the section Ormosia proper, and its place in the
genus, most in accordance with the arrangement adopted in the previous
paper, will be within the group mentioned, and immediately before
7. Ormosia travancorica Bedd. The new Chinese species is compared
by Mr. Dunn with O. gracilis Prain, and in general appearance this is
the species that it most resembles. But while it is undoubtedly, like
O. gracilis, a member of the section Ormosia proper, the structure of the
froit and the size of the seeds are repugnant to its inclusion in the
group Macrodisca to which O. gracilis belongs. As a matter of fact
the fruit does not accord with the characters of any of the three sub-
sections or groups that it has been found advisable to recognise within
the section Ormosia, but shows that O. striata probably deserves to be
considered the type of a distinct sub-section, the “Striates,” connecting
Macrodisca with Amacrotropis, to be placed alongside and on an
equal footing with the sub-section Layia, with which last it agrees in
having the valves thickly woody and the seeds small, but from which it
differs in not having the pods septate.

1. Ormosia ROBUSTA Bak. )

Add to localities hitherto recorded :—

Lower BurMa: Tavoy, Shaik Mugim !
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6b. OpMOSIA TAVOYANA Prain ; leaflots 7—9, oblong, dull pale-green,
distinctly stalked; flowers in axillary racemes, pedicels very short;
pod large, ovate-oblong, with thick valves rounded on the back.

BurMA: Tenasserim ; Tavoy, Manson’s Qollector n. 301!

A tree, with thickish, dark-brown, glabrous branches. Leaflets thickly char-
taceous and rigid in texture, pale-green, quite glabrous on both surfaces, ovate-oblong,
acute, terminal rather the largest, 8:5—4°'6 in. long, 1'6—2 in. wide, main-nerves
about 5 pairs ocurving forwards and rather prominent beneath; petiolules ‘25 in.
long, and main-rachis 6—8 in. Iong, quite glabrous. Pedunele glabrous, 2'6 in. long,
stout as is the rachis of the raceme 1'8 in. long, which is glabrous or slightly
puberulous towards the apex. Flowers not seen. Fruiting pedicel stout, °25 in.
long. Pod umber-brown, 275 in long, 1'8 in. wide, '75 in. thiock, Seed oblong,
*75 in. long, scarlet.

This species most resembles O. travancorica but has larger, more acute leaflots

and a larger pod.
The Burmese name is Talaing-sin.

9 StriaTz. [Sub-sect. now. post 9 LaviAM ponenda.). Pods with
thickly woody valves, not septate between the small, often solitary seeds.

13b. OrMOSIA STRIATA Dunn, Journ. ILinn. Soc. xxxv. 492, (1903).

CHiNA: Yunnan; monntains in Western Szemao, 4000—5000 ft.,
Henry 11886! 12843; 12979!

The outer layer of the valves of the pod is firmly coriaceous, the
endocarp is woody and subcrustaceous; the apex like the base is
oblique and projects as a straight or slightly uncinate beak at right
angles to the long axis of the pod and diagonally opposite to the stipe.

15. OrMosIA YUNNANENSIS Prain, Journ. As. Soc. Beng. lxix. 2,
183.

Add to description:—Corolla white. Stamens 10, all fertile,
exserted ; anthers oblong, versatile.

Add to citation of gatherings from CHINA :—Yunnan; mountains to
the south of Szemao, 5000 ft., Henry 12885!




BOTANY. INDEX SLIPS.
Kixg, 81e Grorae, AND GampLE, J. Syres.—Materials for a Flora of
the Malayan Peninsnla. No,15. Journ. As. Soc. Bengal, LXXIIT,
pt. ii, 1904, pp. 47-185.

RUBIACEZ,
Key to twenty-three remaining genera from Malayan Peninsula,
Pp. 47-50."

New species from Malayan Peninsula.

Timonius Wrayi, p. 54, T. lazus and T. malaccensis, p. 56.

Oanthium paucifiorum, p. 58, 0. molls, p. 60.

Webera Qurtisii, p. 67, W. Wrayi, p. 69, W. Yappis, p. 70.

Izora humilis, p. 79, I. Scortechins, p, 80,

Morinda lacunosa, p. 87.

Rennellia paniculata, p. 89.

Saprosma glomerulatum, p. 98, 8. Scortechinis, p. 99.

Geophila humifusa, p. 102, @. Scortechinit, p. 104.

Oephsslis Ridleys, p. 106.

Lasianthus scabridus, p. 111, L. Ridleys, p. 115, L., flavicans, p. 116.

L. Singaporensis, p. 117, L. subspicatus, p. 118, L. Wrayi, p. 119.

L. sub-insmgualis and L. coronatus, p. 120, L. robustus, L. coriaceus
and L. pergamaceus, p. 123, L. malaccensis, p. 124,

L. perakensis, and L. augustifolius, p. 126, L. oblongus and L. monta-
nus, p. 127, L. Qurtisii and L. pseudo-lucidus, p. 128,

L. nervosus and L. Harveyanus, p. 129, L. ferrugineus, p. 130.

L. scalariformis and L. filiformis, p. 131, L. gracilis and L. lucidus,

- p. 132

The following genera and species from the Malayan Peninsula de-
scribed :—

Coelospermum, p. 50, key to species, p. 51, 0. scandens and . trunca-
tum, p, 51.

Guettarda and G. spectosa, p. 52.

Timonius and key to species, p. 53.

T. Jambosella, p. 53, T. Rumphis, p. 55.

Knozia corymbosa, p. 57.

Canthium and key to species, p. 58, 0. confertum, p. 60.

0. didymum and 0. glabrum, p. 61, 0. griseum, p. 62,

0. parvifolium, p. 59,
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Mesoptera and M. Maingays, p. 63.

Gardeniopsis, p. 63, G. longifolia, p. 64.

Webera, p. 64, key to species, p. 65, W. grandifolia, p. 68, W. longi-
folia, p. 69, W. odorata, p. 68, W. Bidleyi, p. 66, W. stellulata, p.
65, W. Wallichsi, p. 67.

Izora, p. 70, key to species, p. 71, I. arguta, p. 74, I. Brunonis, p.
72, I coccinea, p. 75, I. congesta, p. 76, I. concinna, p. 81, I. diversi-
folia, p 83, L. fulgens, p. 79, I. grandifolia, p. 81 with varr. ar-
borescens, coriacea, gigantea, p. 82 and Kurzeana, p. 83.

1. Kingstons, p. 73, I. Lobbis, p. 78, I. merguensis, p. 72, I multibrac-
teata, p. 74, I. opaca and I. pendula, p. 77, I stricta, p. 80, I
undulata, p. 76.

Pavetta, p. 83, key to species, p. 84, P. humilis, p. 85, P. indica and
var. polyantha, p. 84, P. nancleiflora, p. 85. :

Morinda and key to species, p. 86, M, citrifolia, p. 86, M. rigida,
-p- 87, M. umbsllata, p. 88.

" Rennellia and key to species and R. speciosa, p. 89.

Prismatomeris and key to species, p. 90, P. albidiflora, p. 90, P.
subsessilis, p. 91.

Qynochthodes, p. 91, key to species, p. 92, @. coriacea, @. macro-
phylla, G. sublanceolata, p. 92.

8Spermacoce and key to species, p. 93, 8. hispida, p. 93, S. scaberri-
ma, p. 94, 8. stricta, p. 95.

Paederia, p. 95, key to species, p. 96, P. foetida, p. 96, P. tomen-
tosa and P. verticellata, p. 97.

Saprosma and key to species, p. 98, 8. Ridley: and 8. ternatum,
p. 100.

Hydnophytum and H. formicarium, p. 101.

Geophila and key to species, p. 102, G. melanocarpa, @. pilosa and
G. reniformis, p. 103.

Oephaelis, p. 104, key to species, p. 105, (. cuneata and 0. Griffithis,
p. 105.

Lasianthus, p. 106, key to species, p. 107.

L. appressus and L. attenuatus, p. 121.

L. chinensis, p. 124, L. constrictus, p. 117, L. cyanocarpus, p. 113,
L. densifolius and varr. calycina and latifolia, p. 122, L. ellip-
tious, p. 118, L. Griffithsi, p. 111, L. inaequalis, p. 114, L. Kur-
=is, p. 119, L. longifolius, p. 116, L. Maingays, p. 132, L. pilosus

_ and varr. augustifolia and glabra, p. 115, L. pterospermus, p. 125,
L. rhinocerotis, p. 114, L. stipularis, p, 112, L. tomentosus, p. 130,
L. Wightianus, p. 125.
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Foreign Societies ‘who favour the Asiatic Society of Bengal with
their publications are informed that they may be sent either to the
address of the Society at Calcutta, or to the Agents of the Society in
London, Mr. Bernard Quaritch, 15 Piceadilly.

Avis.

Les Sociétés étrangdres qui honorent la Société Asiatique de Bengale
de ses publications, sont priées de les envoyer ou directement & I'adresse
de la Société, 57, Park Street, Calcutta, on & 'agent de la Socleté 3
Londres, Mr. Bernard Quaritch, 15 Plcca,dllly.

ANZEIGE,

Auslindische Gesellschaften- welche die Asiatische Gesellschaft
von Bengalen mit ihren Publicationen beehren, werden hierdurch ersucht
dieselben entweder direkt an die Adresse der Gesellschaft, 57, Park
Street, Calcutta, oder an den Agenten in London, Mr. Bernard Qnarltch
15 Piccadilly, zu senden.
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Materials for a Flora of the Malayan Peninsula.—By Sir Georae Kina,
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Garden, Oalcutta, and James Sykes Gamsre, Esq., C.LE., M.A.,
F.R.8., late of the Indian Forest Department.

No. 15.
[Read March 2nd, 1904.]

In the last of these contributions thirty genera of Rubiaces were
described. In the present one descriptions are given of the twenty-
three remaining genera. Our account of the species of Psychotric ought
to bave been included here. But, owing to an unfortunate circumstance,
it has been necessary to keep it back for publication in the next paper
of the series. In the accompanying key to the genera, Psychotria is
however incladed. The species described in the present paper number
123, and of these 47 are believed to be new.

Ovary 2-celled with 8 ovales in each cell, or imperfectly
4-celled with 1 ovale in each cell, always pendulous from
sbout the middle of the septum; calyx-limb truncate;
drupe with 2 or 4 pyrenes; flowers umbellate ; corolla-
lobes narrow, valvate in bud; scaudeut shrabs ws 3l. COELOSPERMUA,
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Ovales golitary in each cell ; ovary 2- to many-celled:—
Radicle superior :—

Ovales pendalous from the apex of the cell :—

Fruit composed of several cohering woedy pyrenes;
stamens inserted on the mouth of the corolla-
tube :—
Pyrenes 4 to 9: corolla imbricate, calyx-limb
decidnous : shrubs or trees
Pyrenes 12 to 24: corolla valvate; calyz-limb
persistent, cupular : shrabs or trees
Fruit 2-celled, consisting of 2 dry small indehiscent
oocci; herbs with connate setaceous stipules ..

Ovules pendulons from the septum near its apex :—

Drupe with 2 free or cohering pyrenes; trees or
shrubs with axillary inflorescence :—
Stipules equal: shrubs (often climbing); drupe
didymous and 2-seeded or sub-globose and (by

abortion) 1-seeded ; seeds oblong ... .o

Btipules unequal, (one very large); seeds cup-

shaped; a tree o v
Radicle inferior :==

Ovales on the septum of the ovary :—

Corolla-lobes imbricate in bud :—
Ovary 2.celled, each cell with an ovule on the
middle of the septam; flowers ebracteate, in
small supra-axillary olusters, 5-merous: calyx-
lobes as long as the tube, thickened and persis-
teut, stamens 5, juserted near the base of the
corolla-tube; style short; stigmafasiform ; frait
boldly 10-ridged ; & shrub v
Corolla-lobes twisted in bud :—
Ovary 2-celled, each cell with one ovnle (in one
species with 2 ovules); flowers 6-merous; style
short, pubescent; stigmas stout end grooved :
fruit with scanty pulp ; seeds plano-convex, often
cupped e .
Ovary 2-celled, each cell with one ovule inserted
near the middle of the cell, not basilar; flowers
4-merous (8-merous in one species of Iaora);
style long, slender, glabrous, exserted ; stigmas
slender, smooth ; fruit globose or didymous with
leathery or pulpy pericarp; pyrenes 2, coriace-
ous, each with a single plano-convex seed :—
8tyle exserted but never twice as long as the
corolla-tube ; stigma thicker than the style,
bifid : stipules and bracts of the iuflores-
cence coriaceous, usually small, the latter
not sheathing ; leaves usually coriaceous ..
Style very sleuder much longer (often twice

32.

38.

84.

35.

36.

GUETTARDA.

TIMONIUS.

KNoXIA.

CANTHIUNM.

MESOPTERA.

37. GARDENIORSIS,

38.

39.

WEBERA.

Izoma,
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as long) than the corolla-tube; stigma not
thicker than the style (sometimes thinner),
upually entire; stipules and bracts of the
inflorescence large and membranous (the
latter sheathing); leaves membranous

Corolla-lobes valvate in bud :—

Stamens 4 or 5, usually inserted on the mouth
of the corolla (rarely in the tube) ; ovnles usually
ingerted below (rarely above) the middle of the
septum, amphitropous; fruit a 2- or- 4-celled
berry or a drupe with 2 or 4 pyrenes; trees or
shrabs, (sometimes sonndent) :=-
Flowers united by their calyx-tube into more
or less fleshy heads :—
Heads many-flowered, ovoid, solitary or
in axillary or terminal nmbels or pani-
oles; seeds obovoid or reniform .oe
Heads few-flowered, sub-spicate in
terminal panicles; seeds thin, orbicu-
lar ... e o oo
Flowers Tree :—
Flowers unisexual :—
Calyx-limb cupular; throat of corolla
glabroug, stamens included in its tube;
flowers terminal and axillary; berry 1-
to 2-seeded ; seeds sub-globose, peltate
Calyx-limb annular, truncate, entire or
5-toothed ; throat of corolla woolly and
bearing the stamens; flowers in axillary
heads; drupe globose; seeds com-
pressed o s
Flowers bisexual :—
Calyx-limb trancate, entire or obscarely
Yobed; throat of corolla glabrous or
hairy ; flowers in nmbels ; fruit a berry
or drupe with 2 to 4 pyrenes; seeds
obscarely trigonous
Stamens 4, ingerted on the throat of the corolla;
style filiform ; stigma capitate or bifid ; ovales
inserted on the middle of the septum; fruit a
crustaceous or coriaceous dehiscent mericarp;
seeds oblong or ovoid with ventral groove;
herbs . oo e’ e

Ovules basilar, erect :—
Corolla-lobes inflexed-valvate in bud :—

Stamens 4 or 5, inserted in the corolla-tube;
style-arms 2, twisted; fruit capsular, com-
pressed or globalar, containing 2 dorsally com-
pressed,—winged or ocupped pyrenes often

40,

41,

41

31.

45.

PAVETTA,

MoRINDA,

RENNBLLIA.

PRIBMATOMERIS.

GYNOCTHODES,

COFLOSPERMOM.

SPERMACOCE,

49
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pendulous from a columella; seeds compressed,
the testa membranous; feetid climbing shrubs... 46. PAEDERIA,
Corolla-lobes valvate in bud; stamens usaally 4,
but sometimes 5 to 7, inserted near mouth of the
corolla ; ovules cuneate, anatropous; drupe with 23
or more pyrenes :— -
Flowers axillary and terminal, solitary or in
emall fascicles; anthers 4, sab-sessile :—
QOalyx.limb dilated, unequally 4- to 6-lohed ;
drupe with 2 pyrenes; footid terrestrial
shrubs ... ... 47, SAPROBMA,
Calyx.limb truncate; drupe with 2 pyrenes;
epiphytes with tuberous honey-combed stems 48. HyYDNOPEYTUM,
Flowers solitary, capitate or fascicled, axillary
or terminal :—
Flowers solitary ; calyx with 4 rather long
Jobes ; stamens 4 to 7; creeping herbs often
with cordate leaves ... we 49, GrOPHILA.
Flowers nnmerour, in heads surrounded by
many large thick involnores; oalyx-limb
entire ; style-arms 2; stamens 4 or & ‘ee.  50. CEPHARLIS,
Flowers in axillary fasocicles or condensed
cymes, calyx-limb 8- to 6-fid or entire and
truncate ; stamens 4 to 8; style-arms 8 to 9:
leaves distichous, not cordate; pyrenes 3 to 9  Bl. LASIANTHUS,
Flowers in terminal (rarely axillary) corymbose
or panicled, rarely capitate, never involucrate
cymes :—
Calyx-limb short, 4- or 5-toothed; corolla-
tube usunally long and curved ; seeds orbicu-
lar, very concave on the ventral surface ... 652. CHABALIA.
Calyx-limb short, 4- to 6-toothed; corolla-
tabe usually short, straight; seeds plano=
convex ... «s  53. PSYCHOTRIA®

31l. CoerosPErMUM, Blume,

Scandent glabrous shrubs; the young branches often compressed.
Leaves coriaceous, elliptic, oblong or obovate, with few and indistinct
nerves; stipules short, broad, connate below, acute or bifid at the apex,
caducous and leaving an annular scar on the branch. Flowers in 3-6-
flowered panicled wmbels. Calyz-tube short, campanulate or hemis.
pheric; the limb membranous, truncate or obscurely lobed, sometimes

decidnous. Corolla coriaceous, clavate in bud, funnel-shaped or salver-
shaped ; the limb with 4 or 5 linear-oblong or lanceolate, sub-acute,
patent or reflexed lobes longer than the tube, in bud valvate, the edges
and apices often recurved. Stamens 4 or 5, on the throat of the corolla ;

® The descriptions of the species of this genus will be printed in No. 16 of the
present series of papers.
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filaments slender ; anthers linear, versatile; exserted. Ovary 2-celled or
imperfectly 4-celled ; style filiform ; stigmas 2, linear-lanceolate. Ovules
2 in each cell in the 2-celled species and 1 in each cell in the 4-celled
species, on fleshy placentas. Fruit depressed-globular, dry or fleshy,
containing 2 or 4 pyrenes.—DisTriB. Malaya and Australia—about 10
species.

Limb of calyx membranous, deciduous: cells of ovary 2,

each with 2 or more ovules .. w. 1. C. truncatum.
Limb of calyx coriaceous, ‘permanent : cells of ovary 4,
cells uni-ovulate o . e 2. C.scandens.

1. CorLosPerRMUM TRUNCATUM, King & Gamble. A shrabby glabrous
creeper : youngest branches thinner than a goose-quill, pale-brown,
terete. Leaves coriaceons, elliptic-oblong, or sub-obovate, shortly and
rather obtusely acuminate, the base cuneate ; both surfaces (when dry)
dark-brown with a tinge of olivaceous, dull; the midrib depressed
on the upper, prominent on the lower; main-nerves about 4 pairs,
curving upwards, slender, distinct on the lower surface; length 3 to 4
in., in breadth 1-25 to 2'5 in.; petiole '3 to b in. Stipules small, trans.
versely oblong, very short (often only ‘05 in. long), pale: coriaceous,
2-lobed. Panicles about 1 in. long and twice as broad, ternately um-
bellate on the apex of naked compressed peduncles as long as or longer
than the leaves: the umbels with 5 or 6 spreading flowers, minuntely
but deciduously bracteolate at the base. Flowers ‘4 in. long, on unequal
pedicels shorter than themselves. Calyz-tube campanulate, the limb
membranous, truncate or obscurely 5-toothed, deciduous, ‘1 in. long,
Corolla '35 in. long, clavate in bud, the tube short, hairy within, the
throat glabrous, the lobes 5, valvate in bud, their apices inflexed.
Stamens 5, inserted in the throat of the corolla. Antherslinear, exserted.
versatile. Ovary 2-celled with ovules 2 (or more P) in each cell. (oelos-
permum scandens, Hook. fil. Fl, Br. Ind. III. 159 ¢n part. Trisciadia
truncata, Hook. fil. in Gen. Plant. 1I. 69; Fl. Br. Ind. IIL. 94. Webera
truncata, Roxb. Fl. Ind. ed. Carey and Wall. II. 538. 8tylocoryna
truncata, Wall. Cat. 8403. Cupia truncata, DC. Prod. IV. 894, Pseu-
dizora truncate, Miq. F1. Ind. Bat. I1. 210.

PenaNG: Wallich. Sincarore: Maingay (K.D.) 933.

2. CoeLospermMUM sCANDENS, Blume Bijd. 994. Scandeut: the young
branches cylindric, pale-brown, thinner than a goose-quill. Leaves
broadly elliptic, or obovate-elliptic, much narrowed to the base ; midrib
and 4 or 5 pairs of spreading nerves faintly depressed on the upper
surface, slightly prominent on the lower; length 25 to 5 in.; petioles
'35 to ‘6 in. Gtipules less than ‘1 in. long, narrow. Peduncles usually
Jonger than the leaves, slender, compressed, bearing at the apex three
pedunculate few-flowered umbels. Flower-pedicels unequal, shorter than
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the flowers. Calyz campanulate, less than ‘1 in. long, the mouth
truncate, usnally with 6 minute teeth., Corolla four times as long as
the calyx, clavate in bud, salver-shaped, coriaceous ; the tube slender,
longer than the 5 reflexed linear-oblong valvate lobes. Anthers as long
as the corolla-lobes, much exserted. Ovary 4-celled, each cell with a
single ovule. Fruit depressed-globular, ‘4 in. across and '35 in. long,
glabrous, shining, smooth but with 4 shallow ventral grooves and a
minute apical areolus: pyremes two, each 2-.seeded. DC. Prod. IV.
468; Hook fil. F1. Br. Ind. III. 159 (in part).

Mavacca: Grifith (K.D.) 3087. Singapore: Ridley 109; Hullett
623. Perak: King’s Oollector 3992, 7248.

The material is imperfect and we describe the charactors of the ovary and
ovules with some hesitation,

82. GUETTARDA, Linn.

Trees or shrubs. Ieaves sometimes three in a.whorl; stipules
deciduous. Flowers secund on the branches of axillary forked peduncu-
late cymes. Calyz-tube short; the limb tubular, toothed, usually decidu-
ous, Corolla with a long cylindric straight or curved tube, the limb
with 4 to 9 lobes imbricate in bud. Anthers 4 to 9, linear, subsessile,
included within the glabrous tube. Ovary with 4 to 9 elongate cells,
with a solitary ovule in each cell; style filiform; stigma sub-capitate.
Drupe more or less globular, crowued by the short calyx-limb; endocarp
4- to 9-celled, perforated near the apices of the cells. Seeds pendulous,
oblong cylindrical or curved, testa membranous, albumen scanty or none.
—DisTriB. About 45 species; mostly American.

1. GUETTARDA 8PECIOSA, Linn. Sp. Pl. 991. A small evergreen
polygamous tree; young branches as thick as a goose-quill, deciduously
pubernlous. Leaves membranous, broadly obovate or ovate, cuspidate,
narrowed to the rounded or sometimes minutely cordate, rarely acute
base ; upper surface pale-brown when dry, glabrous; the lower pale-
greenish, puberuloas, minutely reticulate; main-nerves 7 to 8 pairs,
little curved, spreading, thin bat rather prominent on the lower sarface,
faint on the upper; length 4 to 8 or 10 in.; breadth 3 to 7 in. ; petioles
5 to 1'5 in.; stipules lanceolate or oblong, deciduous, ‘3 in. long.
Oymes axillary or from the axils of fallen leaves; few-flowered, little-
branched, on puberulous peduncles 1:5 to 2'5 in. long. Flowers 1-5 to
2 in. long, some sessile others on short pedicels. Oalyz about 2 in. long,
minutely velvety; tube short-grooved ; limb widely cupular, truncate
entire or faintly and irregunlarly toothed. Corolla salver-shaped, many
times longer than the calyx, softly pubescent outside ; the tube narrow;
the limb 1 in. in diam. divided into 7 or 8 obtuse lobes. Style glabrous
stigma conical. Drupe depressed-ovoid or turbinate, woody, globose,
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obscurely lobed, 4- to 6-celled, aboat 1 in. in diam. Lam. Il t. 154
£.2; Roxb. Fl. Ind. 1. 686. Wall. Cat. 6219; W. & A. Prod. Fl. Pen.
Ind. 422; Wight Ic. t. 40; Kurz For. Flor. Barm. II. 37; Hook. fil. FL
Br. Ind. III. 126. Oadamba jasminiflora, Sonner. Voy. Ind. IL t. 128.
Nictanthes hirsuta, Linn. Sp. PL. 8. Jasminum hirsutum, Willd. Sp. PL
L. 36.—Rheede Hort. Mal. t. 47, 48.

In all the provinces—on the sea-coasts.—DisTRIB. Shores of the
tropics of old and new worlds.

33. TiMonius, Rumph.

Shrabs or trees: stipules ovate-lanceolate, deciduous: leaves more
or less coriaceous. Flowers rather small, polygamo-dioecious, in axillary
cymes. Male cymes with few or many secund flowers. Femals 1- to 3-
flowered, the pedicels bibracteolate. Calyz-tube short; the limb cupular,
persistent. Corolla coriaceous, pubescent, funnel-shaped; the throat
and the tube within glabrous; limb with 4 or 5 (rarely with 10) lobes,
valvate in bud or nearly so. Stamens as many as the lobes of the
corolla, inserted by short filaments in the tube; anthers linear, dorsi-
fixed. Disk small, hispid. Ovary many-celled ; style short, thick, hairy,
with several more or less united linear (often unequal) branches ; ovules
solitary in each cell, peudulous. Fruit ovoid or globose, usumally 4.
grooved, composed of 12 to 24 or even 30 small elongated 1-celled 1-
seeded pyrenes cohering by their sides and sunk in a 4-armed, placenti.
form mass, the whole being enclosed in an epicarp crowned by the
remains of the calyx. Seeds cylindric, straight, rarely curved, with
thick fonicles and membranous testas; albumen scanty or absent:
cotyledons small, radicle long.—DisTriB. About 80 species, Tropical
Asiatic and Polynesian.

Femnle flower solitary on a long peduncle : —
d" pedunoles long, slender, glabrous ; leaves glabrous
except the mnerves beneath; fruit 4-grooved,
glabrous e «o L. T. Jambosella,
& peduncles short, rusty- pnbesoent; leaves rusty-
pubescent beneath; fruit not grooved, rusty-

pubescent, oor o 2. T. Wrayis.
Female flowers in small pedunoulate cymes <. 8. T. Rumphii.
8pecies of which &' flower and frust are unknown :—
Stipules triangular, acuminate - oe 4 T laous.
Stipules capular, the mouth with seveml unequal
linear points ... wo 6. T. malaccensss.

1. Timoxtos JamBoseLLs, Thwaites Enum. Pl. Ceyl. 153. A small
ever-green tree or shrub; young branches thinner than a goose-quill,
brown when dry, glabrous or sparingly silky. Leaves coriaceous, their
marging sometimes recurved, lanceolate, elliptic-lanceolate, or elliptic,
acuminate, the base narrowed, cuneate ; both surfaces dull-brown when
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dry, glabrous; the lower paler, faintly reticulate; main-nerves 5 or 6
pairs, curving upwards, prominent and silky on the lower surface, less
prominent and glabrous on the upper; length 2:5 to 4 in.; breadth 1 to
2'5; petioles ‘1 to ‘3 in.; stipules lanceolate, acuminate, silky, slightly
exceeding the petioles. Male cymes 3- to 12-flowered, on peduncles ‘35
to *%5 in. long. Female flowers solitary, on peduncles longer than those
of the males: the calyx 4-gonous; suburceolate, the mouth with 4
shallow obscare teeth. Corolla hypocrateriform, 8 to *5 in. long, the
throat valvate. Aunthers slightly exserted. Disk large. Stigmas 4,
Fruit at first ellipsoid, but when_ peridepressed-globose, 4-gonous, sub-
truncate, about ‘85 in. across, crowned by the calyx-limb and large disk ;
crustaceous; covered by a smooth pericarp: the placentas 4, cruciate,
each bearing about 6 ovules sunk in pits. Bedd. Ic. Pl. Ind. Or. t. 190;
Hook. fil. F1. Br. Ind. III, 127. T. flavescens, Baker Fl. Maurit. 144.
Nelitris Jambosella, Gaerta. Fruct. I. 134, t. 90 (excl. syn.). Helospora
flavescens, Jack in Trans, Linn. Soc. XIV. 127, t. 4, f. 3; DC. Prod. IV.
391; Migq. FL Ind. Bat. IL. 234, Eupyrena glabra, W. & A. Prod. 423.
Bobea glabra, Korth. in Ned. Kruidk. Arch. IL 211. Polyphragmon
flavescens, Kurz For. FL. Burm. IL. 38, Guettarda ? peduncularis, Wall,
Cat. 6222; Don. Qen. Syst. III. 551. G. Brunonis and G. missionis
Wall. Cat. 6220, 6221.

In all the provinces: common.—DisTRIB. Andaman Islands
Ceylon, Malay Archipelago.

vAR. Finlaysoniana ; leaves elliptic or elhptm-oblancolnte shortly
acuminate or acute, 3 to 55 in. long, the petioles ‘3 to “6 in. long, fruit,
nearly °5 in. in diam. 7. Finlaysoniana, Hook. fil. F1. Br. Ind. IIL 127.
Guettarda Finlaysoniana, Wall. Cat. 6223, Q. peduncularis, Wall. Cat.
6222. Timonius, Wall. Cat. 8446.

SiNgaroRE: Wallich, G. Thomson, Ridley 2762. PeNaNGg: Curtis
8338. Perak: King's Qollector 1529, 6209. AxpaMaN IsLaNDs : King's
COollector.

2. TidoNtos Wravi, King & Gamble, n. sp. A tree 20 to 50 feet
high; young branches as thick as a goose-quill, dark-brown when dry,
the leaf-cicatrices large, distinct. Leaves coriaceous, elliptic or obovate-
elliptic, sometimes rhomboidal, the apex acute, the base much narrowed
into the long petiole; upper surface olivaceous-brown when dry,
glabrous everywhere and shining ; the lower paler, dull, the nerves and
midrib adpressed rusty-sericeous, otherwise glabrous; main-nerves 6 or
7 pairs, only slightly curved, ascending, very bold on the lower surface
like the midrib, somewhat depressed on the upper; length 55 to 8 in.;
breadth 2:25 to 4°5 in.; patiole ‘6 to 1'5 in.; stipules lanceolate, acu-
minate, sparsely sericeous, about 5 in. long. Male cymes pedunculate,
dichotomous, 6- to 8-fluwered, the branches bracteate, short, spreading,
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everywhere densely rusty-pubescent: the peduncle about *5 in. long;
flowers secund, seasile. Calyz *8 in. long, cylindric, campanulate with 4
broad blunt unequal lobes, densely rusty-pubescent outside. COorolla
coriaceous with wide short tube and 4 blunt, concave, slightly imbricate
lobes nearly as long as the tube, rusty-pubescent oatside. Anthers 4,
included, linear, sessile. Female flower not seen. Fruit solitary on a
peduncle longer than that of the male cyme, ellipsoid or globose, crown-
ed by the large calyx and with a single oblong bract at its base,
minutely rusty-pubescent, *6 in. in diam. when dry. Seeds about 12, in
pits on the cruciform placentas.

Perax: Wray 3200, King’s Qollector 5168.

This species is very distinot from the others described here. Its nearest ally is
one from New Guinea, to which Dr. Soheffer gave the MS. name Polyphragmon
sessils. But the latter has smaller le.ve.v re hairy below and with rather more
main-nerves; the petioles moreover are shorter, and the fraits have pedauncles less
than ‘1 in. long.

8. Timoxnies Rouenn, DC. Prod. IV. 461 A small tree. Young.
branches twice as thick as a crow-quill, striate, sparsely pubescent at
first, finally glabrous. Leaves thinly corinceous or membranous, narrowly
elliptic, somewhat oblanceolate, shortly and bluntly acuminate, much
narrowed at the base: upper surface dark-brown when dry, usually
glabrous except for a few hairs on the midrib; the lower paler, minutely
reticulate and with fine white adpressed-sericeous hairs; main-nerves 8
or 9 pairs, slightly curved, ascending, thin and faint on the lower
sarface, almost obsolete on the upper; length 35 to 55 in.; breadth,
1'5 to 2 in.; petiole 25 to ‘4 in.; pubescent; stipules lanceolate,
candate-acumiunate, shorter than the petioles. Male cymes many-flowered
pubescent, with many divergent trichotomons branches; the flowers ‘3
to *5 in. long, secund, sessile, pubescent ; calyz campanulate ‘05 in. long
Female cymes trichotomous, on peduncles 1 to 1'25 in. long, and some-
times bearing small leaves. Flowersin threes, the middle one sessile, the
two lateral pedicellate, 4 in. long. Oalyz with a subulate bracteole at its
base, about as long as the pedicel ; the tube narrowly campavulate
4-grooved, densely tomentose, somewhat constricted ai the base of the
less hairy limb; lobes of limb 4, ovate, subacute, spreading. Corolla
coriaceous, ‘3 in. long, twice as long as the calyx, outside adpressed-
pubescent, inside glabrous; the tube cylindric; the mounth with 4 blunt
lobes. Anthers 4, linear-oblong, sessile. Style stout, grooved by the
pressure of the anthers, stigmatic lobes small. Fruit ellipsoid to sub-
globose, tetragonous, crowned by the erect calyx-lobes, demsely covered
with short white deciduous pubescence, ‘35 in. long: the placentas
cruciate bearing many seeds, each enclosed in & woody pyrene. Hook.

J. 1. 8

.
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fil. FI. Br. Ind. IIL. 127: Wall. Cat. 6217. Bobea Wallichiana, Korth
in Ned. Kruidk. Arch. II. 211.—Rumph. Herb. Amb. III. 216 t. 140.
In all the provinces: common ;—DisTriB. Malay Archipelago.

Near T. Jambosella, but with more hairy leaves, m(;re numerous main-nerves and
hairier inflorescence. . The female flowers are in -small cymes instead of being
solitary as in that apeones

4. TivoNivs 1AXUS, King & Gamble, n. sp. A tree 20 to 30 feet
high; young branches thicker than a crow-quill, covered with coarse
short rusty-deciduous hairs, the leaf-cicatrices bold. Leaves thickly
membranous, narrowly elliptic-obovate, shortly acuminate, the base
cuneate: upper surface dark-brown when dry, glabrous; the lower
paler, minately rusty-pubescent especially on the nerves and stout
midrib; main-nerves 5 or 6 pairs, curved upwards, bold on the lower
surface, slightly depressed on the upper; length 85 to 5 in.; breadth
1'5 to 2-25 in.: petioles *1 to °15 in.; stipules about °35 in. long, tri-
angular with long apices, the midrib rnsty-pubescent. Male cymes on
slender pubescent peduncles 1 to 2 in. long, with 2 diverging 1- to 2-
flowered branches and a sessile flower at the fork. Flowers 85 in. long,
those on the branches on pedicels *3 in. long. Calyz cupular, subentire,
less than ‘1 in. long. OQorolla thickly coriaceous, outside with dense
yellowish-brown silky tomentum, inside nearly glabrous, the tube
cylindric, the mouth with 4 broad blunt lobes one-third of the length of
the tube. Female flowers and fruit anknown.

PerAK : King’s Collector 10609.

This has been collected only once and its female flowers and fruit are anknown.
It appears to be near T. Jambosella but differs in its hairy leaves and lax, long-
pedancled male cymes.

5. TiMmoN1U8 MALACCENSIS, King & Gamble, n. sp. A small tree ?
Young branches slender, obtusely 4-angled, clothed in dense pale minute
tomentum.  Leaves membranous, broadly oblanceolate or elliptic,
bluntly and shortly acuminate, narrowed to the base; upper surface
glabrous, the midrib alone minutely rufous, pnbernlous when young,
pale-brown when dry; the lower paler, reticulate, with sparse slender
pale hairs, the midrib and main-nerves cinereous-tomentose; main-
nerves 5 or 6 pairs, little curwved, ascending; length 3'5 to 45 in.,
breadth 1'5 to 175 in.; petioles ‘15 to *2 in.; stipules shortly cupular
the mouth with several nneqnal filiform processes, two being very long.
Cymes 2 or 3 in the uppermost leaf-axils, about 6-flowered, one quarter
of the length of the leaves, tomentose ; their peduncles ‘35 to *6 in. long.
Flowers densely pubescent outside, their pedicels ‘05 in. long. Calyz
tomentose, slightly more than ‘1 in. long, campanulate : the mouth with
4 broad, triangular, spreading lobes. COorolla nearly twice as long as the
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calyx, salver-shaped, pubescent outside, glabrous inside except the villous
throat; limb with 4 ovate-lanceolate sub-acute lobes. Anthers 4, sub-
sessile in the throat, short, elliptic. Style stout, elongate, sparsely
hairy below, divided into several broad flat truncate stigmatic lobes.
Fruit unknown. } '

Maracca: (on Mount Ophir) Ridley 3217.

This differs notably from T. Rumphis in its shorter flowers and its stipules.

he leaves also differ. It has been only once collected. :

Erect herbs or under-shrubs; stems terete or obtusely angled with

* linear lines of hairs or glabrous. Leaves equal, usually narrow, stipules
connate with the petiole to form a truncate cup often with bristles on its
mouth. Flowers white, pink or lilac, small, dimorphous, in corymbose
cymes. Calyz-tube ovoid or didymous; teeth 4 minute, subequal or 1
or 2 elongate, persistent. Corolla-tube long, its throat villous; lobes 4,
valvate in bud, with the tips inflexed. Stamens 4, inserted on the
throat; anthers linear, included or exserted. Ovary 2-celled: style
filiform : stigma included or exserted, 2-lobed: ovules solitary in each
cell, pendulous. Fruit globose or oblong, small, of two semi-terete or
dorsally compressed indehiscent cocci. Seeds with membranous testa
and thick funiculus; albumen fleshy; embryo axile, the cotyledons
thin and the radicle superior.—DisTRiB. Species about 10: Indian
Malayan and Australian.

Kroxia corymMBosa, Willd. Sp. Plant I. 582. HerBaceous, 1 to 4
feot high. Stem terete or obscurely 4-angled, liftle-branched, pubes-
cent, tomentose or villous, never glabrous. Leaves membranous, pale-
brown and somewhat olivaceous when dry, petiolate or sessile, narrowly
elliptic, linear or ovate-lanceolate, tapered to each end, the apex acu-
minate; both surfaces hairy like the stems: main-nerves 5 to 9 pairs,
rather straight, ascending, most prominent on the lower surface ; length
1°5 to 5 in.; breadth *4 to 1 in.; petiole ‘2 to "4 in. or more. Stipules
narrowly cupular, their edges with bristles ‘1 to -2 in. long. Corymbs
on the end of the branches, shorter than the leaves, minutely bracteo-
late, trichotomous; the ultimate branches spicate when in fruit.
Flowers ‘05 in. long, on peduncles shorter than themselves, white or
purplish.  Calyz ovoid, with 4 broad blunt triangular sub-equal teeth.
Corolla-tube hairy within. Fruit lJess than ‘1 in. long, puberulous.
W. & A. Prod. 439; Wight Il ¢. 123: Dalz & Gibs. F1. Bomb. 111.
Hook fil. F. Br. Ind. III. 128. K. teres, DC. Prod. IV. 569; Wall. Cat.
819 in purt. K. exserta, DC. le. K. umbellata, Banks ; Spreng. Syst. L.
406. K. sumatrensis, Wall. Cat. 6183. K. mollis, Br. in Wall. Cat.
820, not of W. & A. K. stricta, Thw. Enum. 152. Spermacoce ? teres and
8. exserta, Roxb. Hort Beng. 10 ; Fl. Ind. I. 8367,368: Ed. Carey & Wall.
1. 373, 374. 8. sumatrensis, Retz Obs. IV. 23, ex Cham. & Schl in
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Linnea, 111. 316 (not of Roxb. Fl. Ind. 1. 336 ?) Cuncea trifida, Ham. in
Don Prodr. 135.
' In all the provinees.—DisTriB. Malayan Archipelago, British
‘India, tropical Australia.

Canrmrom, Lam. .

Shrubs (semetimes climbing), unarmed or spinous, their stipules
of tenconnate. Flowers small, axillary, fascicled, or in corymbose, often
pedunculate, cymes; sometimes polygamous. Culys with short tube
and short persistent or deciduous cupnlar 4- or 5-toothed limb. Corolla-
tube funnel-shaped, campanulate or urceolate, usually with a ring of
deflexed hairs in the throat; limb 4-5-lobed, valvate in bud, finally
reflexed. Anshers equal in number to the lobes of the limb, inserted in
the mouth or throat of the corolla, sessile or on short filaments. Disk
annular, tumid or depressed. Owvary 2-celled ; style stout; stigma large,
entire or bifid; ovules solitary in the loculi and pendulous. Drupe
didymous or sub-globose or (when one of the earpels is suppressed)
reniform, with L-2 pyrenes, or a 2-celled putamen. Seceds pendulons,
oblong, with membranous testa and fleshy albumen ; embryo elongate,
sub-terete ; the cotyledons short and tbe radicle superior.—DisTRiB.
About %0 species; in Asia, Africa, tropical Australia and Polynesia.

Flowers 1 in. long, solitary or in pairs, axillary w1 C. paucifiorum.
Flowers less than °6 in. long, in axillary cymes :—
8piny stfhggling or scandent shrubs with more or less
hairy leaves:—
Lenves rarely so much a8 1'5 in. long, with 8 pairs of
main-nerves, the remains of the calyx on the top of

the fruit inconspicuous . 2. C. parvifoliwm.
Leaves 2 to 8 in. long with 5 pairs of main-nerves :
fruit crowned by the large calyx-tube ... w. 8. C.molle.

Unarmed trees or shrubs, glabrous or nearly 8o :—
Corolla-tnbe wide, short :—
¥ruit maeh compressed, obovate, about °15 in.
long; pyreues not keeled: whole plant quite
glabrous e 4, C. confertum.
Fruit ellipsoid, smooth, obsonrely 4.angled, some-
what compressed, 1 in. or more in length : pyrenes
prominently keeled on the buck, not warted ; leaves
with a few adpressed hairs on their lower sur-
face we B, O, glabrum,
Corolla snlver-shaped, the tnbe very narrow. Fruit
much compressed, didymous, minutely velvety, 25
to 6 in. long: pyrenes warted, not keeled: leaves
quite glabrous ... o we 6. C.didgmum.

1. CanteIOM PAUCIFLORUM, King & Gamble, n. sp. A spiny glab-
rous shrub 15 to 20 feet high: young branches thicker tham &
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-crowquill, pale, terete; spines few, slender, curved, shorter than the
petioles, supra-axillary. Leaves membranous, elliptic-ovate, shortly and
somewhat obtusely acuminate, the base cuneate; both surfaces pale
olivaceons-brown when dry, dull; main-nerves 4 to 5 pairs, spreading,
somewhat prominent on the lower surface but evanescing at the tips,
almost obsolete on the upper ; length 4 or 5 in.; breadth 15 to 225 in.;
petioles ‘15 to ‘25 in.; stipules small, broadly triangular. Flowers
about 1 in. long, solitary or in pairs on a short minutely bracteo-
late axillary branch. Calys ‘2 in. long, cupular-campanulate, the
mouth with 5 short broad acute teeth. Oorolla with a wide cylindric
tube *5 in. long, having a ring of hairs inside near the base, otherwise
glabrous; the limb with 5 lanceolate erect or spreading lobes balf as
long as the tube. Anthers exserted, narrowly oblong, inserted by short
filaments in the glabrous throat. OQvary 2-celled; style exserted;
stigma mitriform, oblong, 2-partite. Fruit nearly 1 in. long, pulpy,
smooth, crowned by the large wide calyx-tube. Plectronia paucifiora,
K. & G. MS.

Pxrak: Scortechini, 62.

At onoe distinguishable by its large flowers, solitary or in pairs.

2. CanTHIUM PARVIFOLIUM, Roxb. Hort. Beng. 15: FL Br. Ind. L.
534. A rambling spiny shrub often subscandent or scaundent; young
branches thicker than a crow-quill, angled, at first densely rusty ad-
dressed-pilose, ultimately often sub-glabrous ; spines supra-axillary, ‘05
to ‘2 in. in length, straight or curved, pubescent at the base, the
tips glabrous and shining. ZLeaves small, subcoriaceous, greenish when
dry, ovate or elliptio, acute, the base cuneate; upper surface glabrous;
the lower often sparsely hairy; the three pairs of slightly curved
ascending main-nerves and the midrib pubescent usually on both sur-
faces; length ‘75 to 1°5 in.; breadth ‘5 to *75 in. : petioles *05 to ‘15 in.;
stipules broad and short with an acute abrupt point. Flowers. -2 in.
long, in small axillary clusters, on short pedicels. Calyz cupular-trun-
cate, entire, or minutely 4- to 5- toothed. Corolla several times longer
than the calyx : the tube widely tnbular in bud and constricted below the
limb, when expanded the tube globular, glabrous outside, but with a
ring of dense deflexed white hairs inside; the limb with 4 or 5 lan-
ceolate deflexed lobes. Anthers partly exserted, ovate, on short fila-
ments. Stigma mitriform, sulcate. Fruit when ripe the, size of a small
cherry or black currant, glabrons. DC. Prod. IV, 474. Hook. fil. F1.
Br. Ind. III, 135. C. scandens, Blume Bijdr. 966; DC. Prod. 1V, 475,
C. horridum, Blume Bijdr. 966 ; DC. Prod. 1V, 474; Miq. F1. Ind. Bat.
II, 255: Hook. fil. Fl. Br. Ind. III, 135. Plectronia parvifolia and P.
horrida, Kurz. For. Fl. Burm. II, 36. Gardenia rgida, Wall. Cat. 8257
én part. 0. zizyphinum, Wall. Cat. 8288 A. C. Rubiacea, Wall. Cat. 8288
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B. .Hyptianthera rhamnoides, Zoll. et Mor. in Zoll. 8yst. Verzeichn. 60.
‘Dondista horrida, Korth. in Ned. Kruidk. Arch. II, 236.

In all the provinces : not uncommon. :

We have here reduced Blume’s species C. horridum to tho older one of
Roxbargh ; for we can find no character to separate the two, the form of the spines
the size of the frait, and the amount of pubescence hitherto relied upon being as
& matter of fact inconstant.

8. CantHIOM MOLLE, King & Gamble, n. sp. A straggling spiny shrub
( ? scandent); all parts more or less densely pale rusty-pubescent ; the
young branches thinner than a goose-quill, dark-brown, more or less
4-angled ; spines stout, supra-axillary, much curved downwards, 2 to
*6 in. long. Leaves thickly membranous, ovate to ovate-lanceolate,
shortly acuminate, the base cuneate or rounded; main-nerves about 5
pairs, spreading, slightly prominent on the lower surface when dry,
obsolete on the upper; length 2 to 3 in,; breadth ‘75 to 1'5 in.; petioles
°15 to 2 in.; stipules broadly triangular, apiculate, very short. Flowers
‘2 in. long, on pedicels nearly as long, in small axillary cymes or on
short, minutely bracteolate, sometimes leaf-bearing, axillary branches.
Calyz small, cupular, with 5 small acute teeth. Corolla with a wide
tube glabrous outside, but inside with a ring from the throat of long
deflexed white stout hairs: the lobes of the limb about as long as the
tube, narrowly oblong, glabrous, deflexed. Anthers sessile, shortly
oblong, exserted. Style exserted ; stigma large, ovoid-globose, ridged.
Fruit unknown.

SiNgAPORE : in the Bot. Garden Jungle; Ridley 2859.

4. CantHIUM CcONFERTOM, Korth. in Ned. Kruidk. Arch. II, 235,
A shrub? everywhere glabrous; young branches rather thicker thau a
crow-quill, pale brown and striate when dry. Leaves coriaceous, oliva-
ceous when dry, elliptic or elliptic-lanceolate, shortly and bluntly acu-
minate, the base narrowing into the petiole; both surfaces dull, the
reticulations obsolete ; main-nerves 3 (rarely 4) pairs, oblique, ascend-
ing, scrobiculate at the axils, rather faint on both surfaces; length 25
to 4 in.; breadth 125 to 1'75 in.; petioles about 3 in., winged in the upper
half; stipules triangular, acuminate, much shorter than the petioles.
Oymes sessile, shorter than the petioles, the very short axis bearing a
few minute bracts and 6 or 8 flowers on pedicels ‘1 in. long. Flowers
-25 in. long. Calyz very short and cupular, with 5 often minute teeth.
Corolla coriaceous, rotate, the tube very short: the 5 lobes broadly tri-
angular with thickened edges, reflexed, villous inside and bearing be-
tween the lobes 5 ovate exserted anthers on short filaments. - Style ‘1 in.
long, bearing a large capitate-peltate corrugated stigma. Disk large,
thick, cushion-like.  Fruit solitary, on a thin peduncle ‘15 in. long,
compressed, obovate, smooth, cushion-like, glabrous. Hook. fil. Fl. Br.
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Ind, III, 133. O.glomerulatum, Miq. F1. Ind. Bat. Suppl. 585. Meme-
cylon paucifiorum, Wall. Cat. 4114. :

Maracca: Grifith (K.D.) 2973 ; Maingay (K. D.) 862, 942. PENang:
Wallich, Curtis 1119, 694, SiNeAPoRE: Ridley 302, 358, 1895, 4124,
4893, 9421, 9518, 9857. JomORE: King and Hullett. PaBanG: Ridley
2245. PgRrAK: Scortechini.

5. CANTHIUM GLABRUM, Blume Bijdr. 967. A small unarmed tree :
young branches thinner than a goose-quill, 4-angled, pale-brown when
dry, glabrous. Leaves thickly membranous or sub-coriaceous, elliptic or
ovate-elliptic, olivaceous and dull when dry, shortly and rather abrupt-
ly acuminate, the base slightly and abruptly narrowed, or broad and
rounded; upper surface glabrous, the lower with some white sub-
adpressed hairs, especially by the sides of the stout midrib and larger
nerves; main-nerves 6 to 8 pairs, spreading, slightly curved, inconspi-
cuous on the upper and only slightly conspicuous on the lower surface;
length 5 to 7 in.; breadth 2 to 3 in ; petiole 4 to *6 in. Stipules broadly
triangular at the base, much acuminate, shorter than the petioles.
Cymes many-flowered, about 1 in. in diam., on short peduncles, dichoto-
mously branched. Flowers pentamerous, 15 in. long, their pedicels
slightly shorter. Calyx shortly campanulate or cupular, the mouth undu-
late and with 5 small triangular teeth. Corolla widely tubular, con-
stricted at the throat, the limb with 5 deep valvate broadly lanceolate
acute spreading or reflexed lobes. Anthers ovate, on short filaments in
the throat, with a line of vertically deflexed stout white hairs just below
them. Stigma large, sub-globular, rather turbinate, corrugated. Ovary
5-celled. Fruit ellipsoid, pulpy, 4-angled (when dry) often compressed,
smooth outside, the two enclosed pyrenes triangular, the inner face of
each being flat, the outer faces deeply grooved so as to leave a bold
central keel. DC. Prod. IV, 478: Hook. fil. F1. Br,Ind III,133. Plec-
tronia glabra, Kurz For. Fl. 11, 35. Vangueria ? atroviridis, Wall. Cat.
8412. Rubiacea, Wall. Cat. 8303.

In all the provinces: common.

This species is easily distinguished from C. didymum by its short widely tubular
corolla slightly constricted just below the limb, that of O. didymum being hypocra-
teriform with a narrow tube. The fruit of this is also large and quite glabrous.

6. CantHIUM DIDYMUM, Gaertn, fil. Fruct. IIT, 94. A tree: young
branches without spines, nearly as thick as a goose-quill, 4-angled, at
first brown, but afterwards pale, smooth, the nodes thickened. Leaves
thinly coriaceous, glabrous, narrowly elliptic or ovate-lanceolate, occa-
sionally sub-orbicular, the apices sub-acute, acute or shortly and bluntly
acnminate, usually much narrowed at the base, but sometimes rounded ;
npper surface dark-brown when dry, shining, the lower paler: main-
nerves 3 to 5 pairs, slightly carved, ascending, thin but prominent on
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the lower surface as is the midrib, faint on the upper; length 25 to
6 in.; breadth 15 to 3'5 in.; petioles ‘25 to ‘3 in.; stipules ‘25 in. long,
triangular, with broad base and narrowly acuminate apex. Cymes sub-
sessile or on short peduncles (‘25 to lin.long) sometimes puberulous;
branches longer than the peduncles, spreading, corymbose, crowded, many-
flowered. [Flowers about ‘25 in. long, on unequal slender pedicels.
Caly= less than ‘1 in. long, narrowly campanulate; mouth with short
acute teeth or truncate. Corolla salver-shaped, the throat villous: the
mouth with 5 blunt oblong deflexed lobes as long as or longer than the
tube. Anthers marrowly oblong, on filaments half their length, inserted
on the throat, exserted and deflexed. Style glabrous; stigma sub-
quadrate, notched or bifid. Fruit variable, always compressed and more
or less didymous, usnally somewhat obovoid or obovoid-ellipsoid, 25 to *6
in. long, minutely velvety: pyrenes with hard dark warted puatamen:
Roxb. Fl.Ind. I, 535: W. & A. Prodr. 425; DC. Prod. IV, 473; Wall.
Cat. 8413; Hook fil. F1. Br. Ind. III, 132; Trimen Fl. Ceyl. 11, 343.
Plectronia didyma, Kurz For. Flor. Burma. II, 35. Psydraz dicoccos,
Gaertn. Fract. p. 125, t. ‘26; DO. Prod. IV, 476. Vangueria dicosca
Miq. F1, Ind. Bat., II 250, Webera cymosa, Willd. Sp. p. 1224. In-
determ. Wall, Cat. 9069.

In all the provinces, very common.

The South Indian species U. umbdellatum, Wight, Ic. 1084 is, in my opinion,
only a form of this species.
Doubdtful Species.

7. CantH1UM GRISEUM, King & Gamble. A shrub? Young bran-
ches nearly as thick as & goose-quill, striate and purplish-brown when dry.
Leaves membranous, narrowly elliptic, tapering to each end ; upper sur-
face dark, sparsely strigose when young, afterwards glabrous; lower
surface cinereous with pale curved hairs, especislly on the midrib and
4 or 5 pairs of rather prominent little-curved ascending main-nerves;
length (when young) 2 to 25 in.; breadth 75 to 1:25 in.; petioles -2 to
*25 in.; stipules broadly triangular, acute, much shorter than the petioles.
Flowers *2 in. long, pedicellate, crowded on short multi-bracteolate axil-
lary branches longer than the petioles, the pedicels ‘15 to ‘2 in. long,
pubescent. (alyz one-third the length of the corolla, rotate, with 5
long narrow spreading lobes. Corolla much pointed in bud, with a
short wide tube puberulous outside but densely hairy inside; the 5 lobes
about as long as the tabe, triangular, acuminate, sub-erect. Amnthers
sub-sessile in the tube, included, elliptic. Stigma large, globose, ribbed.
Fruit unknown.

Langawr; Qurtis 2804,

Only once collected. Has a strong superficial resemblance to Vangueria spi-
nosa Roxb,
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86. MgsorTeRrA, Hook fil,

A tree with stout terete branches and large, very coriaceous leaves:
stipules large, coriaceous, unequal. Flowers minute, in dense ebracteo-
late axillary cymes shorter than the petioles. Calyz-fube short, hemi-
spherio, 5-toothed. Corolla-tube short; throat hairy; lobes of the limb
short, acute, valvate in bud. Stamens 5, inserted on the throat; fila-
ments short, subulate ; anthers oblong, apiculate. Ovary 2-celled : style
short, stout; stigma capitate, 10-lobed : ovules 1 in each cell, attached
to the septum. Fruit small, 2-celled and didymous, or 1-celled and
globose, smooth : pericarp coriaceous, with a thin fleshy covering. Sesds
cup-shaped, embracing a thick horny projection from the inner angle of
the cell; testa adnate to the fleshy albumen : embryo slender, cylindric,
coiled in the middle of the albumen; cotyledons short, obtuse radicle
long, superior.—~A single Malayan specxes

MesorTERA MaInGavl, Hook fil. in Benth. & Hook. fil. Gon. Plan-
tar. IL. 181 ; F1. Brit. Ind. III, 137. Young brauches as thick as a.goose-
quill, deciduously rusty-tomentose. Leaves elliptic or broadly ovate ;
shortly acuminate, smooth and shining on the upper surface, rusty-
tomentose on the lower; main-nerves § to 7 pairs, curved, ascending,
depressed on the upper, bold and prominent on the lower surface;
length 7 to 9 in.; breadth 45 to 55 in. Stipules very uueqnal and
obtuse, with strong parallel nerves, one obhquely oblong, 1 in. in length,
the other shorter and rounded ; petiole *5 in. long, very stout. Oymes
less than °5 in. in diam. in flower, but in frait 225 in. in diam. and much
branched, pubescent. Fruit when didymous ‘2 to *25 in. across; when
single-seeded and globular about half as much.

Maracca: Maingay (K.D.) 939,

Known only from Maingay’s two specimens in Herb. Kew. The above descrip-
tion is mainly copied from Sir Joseph Hooker’s.

37. Garpeniopsis, Miq.

Shrubby or sub-arboreouns, glabrous, with stout branches. Leaves
very coriaceous, oblanceolate, many-nerved; stipules lanceolate, cadu-
cous. Flowers in small somewhat supra-axillary clusters without bracts
or bracteoles. (alyz small, its tube cylindric; the limb with 5 spread-
ing lobes. Corolla much larger than the calyx (1in. or more in length) ;
its tube widely coylindric, less than half as long as the limb; lobes of
limb large, ovate, imbricate. Stamsns 5, inserted near the base of the
corolla-tabe; the anthers linear, acuminate, included. Style short, stigma
fusiform acute; ovary 2-celled with 1 ovule in cach cell, Fruit broadly
ovoid, rogulose, with 10 broad bold ridges, its sub-truncate apex

J.om 9
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surrounded by the enlarged thickened incurved calyx-lobes, 2-cclled, 2-
seeded. DisTaiB.—One or perhaps two species, both Malayan.

G ARDENIOPSIS LONGIFOLIA, Miq. in Ann. Mus. Lugd. Bat. IV. 250 and
'262. A small tree 10 or 12 feet high: young branches as thick as a
goose-quill, pale-brown. Leaves coriaceous, oblanceolate, gradually nar-
rowed, in their lower three-fourths, to the stout petiole ; main-nerves 15
to 20 pairs, slightly curved upwards and interarching ‘1 in. from the
slightly recarved edges, the intermediate nerves are numerous but fainter,
all prominent on the lower surface and depressed on the upper; both
surfaces yellowish-brown, the lower paler and reticulate, length 6 to 16
in.; breadth 1'5 to 3'5 in.; petioles '3 to ‘5 in. long; stipules narrowly
lanceolate, acuminate, ‘4 to ‘5 in. long. Flowers sessile in clusters of
5 or 6; the calyx-tube about °1 in. long: the limb about ‘15 in. across,
its lobes ovate. Fruit 4 to ‘6 in. long.

Mavacca: Derry 960. PeRAK : Scortechini 1234 ; Wray 2832, 3693;
King’s Qollector 2361, 2850, 6934; Ridley 9722. PanaNG: Ridley 2661.
Necr1 SeMBILAN: Ridley 10081. DisTrIB.—Sumatra.

There is what appears to be a distinct species of this in Borneo (Haviland 3011)
with longer narrower calyx-lobes and fruit 1°25 in. long.

38. WEBERA, Schreber.

Trees or shrubs with thinly coriaceous or membranous leaves drying
black. Flowers in terminal paniculate cymes, usually on bi-bracteolate
pedicels. COalyz-tube campanulate or urceolate, the limb 5-toothed or
5-partite. COorolla cylindric or narrowly funnel-shaped ; its tube shorter,
equal to or longer than the lobes of the limb; throat glabrous or with a
line of hairs; limb 5-lobed, narrowly oblong, spreading or reflexed,
twisted in bud. Stamens 5, linear, inserted by short filaments on the
throa¢. Style short, usually pubescent; stigma long, spindle-shaped or
ligulate, grooved, exserted. Ovary 2-celled, each cell with a single or
at most with 2 ovules. Fruit baccate, with little pulp, 2-celled; each
cell with a single plano-convex seed often cupped on the plane surface:
testa various, albumen fleshy or horny; embryo small, cotyledons leafy.
DistriB.—About 20 species, all tropical.

The genus Webera, as understood in Hooker’s Flora of British India, is compos-
ed of two sets of plants, one with 2 or more ovules in each cell of the ovary, the
other with only & single ovule in each. The former are, in that work, formed into
the section Eusvebera. In these Muterials the same plants are described under the
genus Stylocoryna of Cavanilles. By other authors they have been treated as a
genus either under the name of Tarenna, Gnertner or of Chomelia, Linn. (not of
Jacquin and Vellosa). The species with single ovules in each cell are, in the Flora
of British India, grouped in a section named Pseudizora. Here they are treated
under the generic namo Webera. The two seotions, Euwebera and Pseuidizora, are
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thus, on account of their ovulation, removed to distant positions in the family of
of Rubiace. .
Lobes of the corolla longer than its tube :—
Apices of the corolla-lobes acuminate, reflexed in
bud and forming a stem at the apex of the flower-
bud : fruit ovoid v 1. W, stellulata.
Apices of the corolla-lobes not lmear or reﬁexed in
bud; fruit globular:— .
Lobes of corolla with ciliate margins; calyx ‘25
in. long, its lobes large, oblong-lanoeolate acu-
minate w2, . Ridleyi.
Lobes of corolla g]nbrous 3 oalyx 15 in. long,
its lobes broadly triangular, acute :—
Leaves § to 8 ia. long, with 8 to 10 pairs of

nerves - e we 3. W. Wallickis,

Leaves 2'6 to 85 in. Iong, with 5 or 6 pairs of

nerves . o e 4. W. Curtisii.
Lobes of the corolla aund its tubo of equal length ... §. W. odorata.

Lobes of the corolla shorter than its tube :=—
Cymes trichotomously panicled, on peduncles
several inches in length : —
Calyx a little over ‘1 in. long, the limb with 5
short blant teeth; leaves glabrous with 8 to 10
pairs of nerves . .. 6. W.grandifolia.
Calyx *15 in. long, the limb with & doeply Imeu‘
lobes as long as its tube; leaves puberulous
beneath, with 8 to 16 pairs of nerves w. 7. W. longifolia.
Cymes condensed, with very short peduncles :—
Leaves glabrons and with 16 to 18 pairs of sub-
horizontal nerves; lobes of calyx linear-lan-
ceolate, longer than the tube e .. 8. W. Wrays.
Leaves with scattered adpressed hairs on the
under surface, especially on the midrib and 8
to 10 pairs of nerves; lobes of calyx less than
balf as long as its tube, triangnlar, sub-acute ... 9. W. Yappii.

1. WEBERA STELLULATA, Hook. fil. F1. Br. Ind. ITI. 104. A shrub:
young branches much thinner than a goose-quill, dark-coloured, sub-
terete, glabroms. Leaves thinly coriaceous, oblong-elliptic to elliptic,
shortly acuminate at the apex, cuneate at the base, upper surface
glabrous, shining, very dark when dry, the midrib and nerves depressed ;
the lower paler and dull, sometimes puberulous when young, but
usually glabrous; main-nerves 7 to 10 pairs, rather faint, curved, as-
cending : length 45 to 9 in. ; breadth 1-5 to 2'5 in. ; petiole ‘25 to "4 in. ;
stipules ovate, acuminate, ‘15 in. long. Cymes (including the short
peduncle) 1 to 1'5 in. long, terminal, solitary, at first puberulous, after-
wards glabrous, trichotomous, rather few-flowered; the bracteoles
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linear-lanceolate, persistent. Flower-pedicels shorter than the calyx, brac-
teolate. Qalyz about ‘15 in.long, narrowly campanulate, cut about half-
way down into 5 acute triangular lobes. Corolla *4 in. long ; the tube
cylindrie, only ‘1 in. long; the limb ‘3 in. long, its lobes imbricates
oblong, acuminate with free reflexed linear points ; throat slightly hairy.
Aunthers linear, acuminate, on short filaments, included. Ovary with
two l-ovuled cells ; sfyle much shorter than the fusiform hairy includ-
ed stigma. Fruit broadly ovoid or sub-globular, crowned by the calyx-
lobes, glabrous, 4 in. long. Seeds 2. Stylocoryne Webera, Wall. Cat. 840
1 (én part). Pavetta aristata, Wall. Cat. 6169,

PeNaNG : Wallick. Mavacca : Griffith (K.D.) 3086 ; Maingay (K.D.)
850. SELANGOR: Ridley, 10220. Pgrak: King's Collector, 973, 4309,
5951, 6169, 10228 ; Wray, 458, 1094, 3745.

Some of the specimens of this have the leaves of a pale olivaceous-brown oolour
(when dry), contrasting in this respect strongly in colour with the majority which
are very dark. The species is well-marked by its corolla, the tube of which is only
one-quarter as long as the oblong lobes of the limb, while tho five linear points
of the latter are reflexed and form a kind of star at the apex of the flower-buds.
The lobes do not appear to expand, for in all the specimens I have seen they remain
convolute.,

2. WesEra RipLevi H.H.W. Pearson MSS. in Herb. Kew. A low
glabrous shrub ; young branches pale-brown, obtusely 4-angled. Leaves
thinly coriaceous, narrowly elliptic, acute or shortly acuminate, the base
cancate; both surfaces olivaceous-brown, shining (especially the upper)
when dry, main-nerves 10 to 14 pairs, curved, spreading, faint but
distinct on both surfaces; length 5'5 to 7 iu.; breadth 2 to 3 in.;
petioles 4 to -7 in.; stipules broadly triangular, acute, about *2 in. long.
COymes several together, terminal, in short pedicels, trichotomous, few-
flowered ; the branchlets angled and with a few permanent boat-shaped
acute bracteoles. Flower pedicels about as long as the calyx, bibrac-
teolate near the apex. Calyz *25 to 3 in. long, campanulate, the limb as
long as the tube, deeply divided into 5 oblong-lanceolate acuminate
lobes. Corolla not much longer than the calyx; the tube short; the
limb three times longer and deeply divided into 5 oblong, acute, contorted
lobes with ciliate margins. Authers 5, inserted on the throat ih a band
of hair. Ocary with two uni-ovulate cells; style very short: stigma
fusiform, sulcate, glabrous. Fruit fusiform, glabrous, the calyx-scar
‘apiculate.

SixaapoRE : at Chan Chu Kang, Ridley, 6147. JomORE : King, 602,
* PuraK : King’s Qollector, 4585, 4615.

Only once collected and not in fruit ; flowers white, A speocies near W, Wallichéi
but with longer corolla lobes ciliate at the margiu, -
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3. WeBera WarricHi, Hook fil. F1. Br. Ind. IIT, 105. A shrub 4
to 8 feet high, glabrous except the branches of the inflorescence and the
calyx: young brauches thinner than a goose-quill, usnally dark-coloured,
obscurely 4-angled. Leates membranous, oblong-elliptic, oblong, or el-
liptic, rarely oblanceolate, the apex shortly acuaminate, the base cuneate ;
both surfaces more or less darkly olivaceous when dry, the midrib rather
bold ; main-nerves 8 to 10 pairs, slightly curved, ascending, thin and
only slightly prominent ; length 5 to 8 in. ; breadth 2 to 2:75 in., petiole
*4 to 6 in. Stipules broadly triangular, acuminate, '25 in.long. Panicles
terminal, much branched, shortly pedunculate, about 125 to 25 in.
long including the peduncle, and equally broad branches and their
divisions puberanlous, cymose; bracteoles triangular acute, about 1 in.
long. Flowers *4 to ‘6 in. long, on compressed pedicels longer than the
calyx. Calyxz 15 in. long, bracteolate (often bibracteolate) at the base,
shortly campanulate, with 5 broadly triangular acute teeth, puberulous
externally. COorolla 45 in. long, glabrous, salver-shaped, the short tube
with a belt of hair inside: the lobes linear-lanceolate, longer than the
tube, reflexed. Anthers 5, exserted, linear-oblong, the apex sub-acute,
the base blant and prolonged beyond the attachment to the short fila-
ment. 8tyle cylindrie, hairy in the middle : stigma as long as the style,
compressed, exserted. Fruit fusiform, glabrous, reticulate when dry,
shining, not ridged, crowned by the small calyx, ‘4 in. long and ‘3 in. in
diam. BSeeds 2. 8tylocoryne Webera, Wall. Cat. 840, I (for the most
part). Paveita webersefolia, Wall. Cat, 6182 A, in part B.

Maracea: Griffith (KD.) 8084, 3004; Maingay (K.D.) 851.
Perak : Wray, 3745; King’s Oollector, 1932, 2516, 2921, 2794, 5032,
5957, 10228 ; Scortechini, 429,

4. Wesera Cuortsir, King, n. sp. A small shrub; all parts glab-
rous except the cinereous-puberulous inflorescence. ILeaves coriaceous,
narrowly elliptic, shortly acumiunate, the base cuneate; both surfaces
drying dark olivaceous-brown, the lower paler ; main-nerves 5 or 6 pairs,
rather straight, ascending: length 2'5 to 35 in.; breadth *9 to 1:35 in.
petiole ‘15 to -3 in.; stipules ovate or ovate-lanceolate, much acuminate.
Cymes terminal, sub-sessile, only about 1 in. in diam. each way, tricho-
tomons, few-flowered, the short branches and the flower-pedicels cine-
reous-puberulous, angled; pedicels slightly longer than the calyx;
Calyz 1 in. long, campanulate; the limb with 5 acute triangular erect
lobes. Corolla-tube widely eylindric, not much exceeding the calyx, and
about one-third of the length of the 5§ imbricate,"oblong, blunt, reflexed
lobes of the limb. Style shorter than the lobes of the limb, but exserted
on account of their reflexion ; clavate, grooved. Ovary 2-celled: cells
each with a single ovule. Fruit globular, crowned by the small
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calyx-scar, glabrous, 2 in. in diam. when dry. Seeds 2, plano-convex,
the plane surface with a large pit. ,
. Kepan: Curtis, 2545, 2546. Lanakawi: Curtis, 2805. PERAK.
Wray, 3612.

5. WesBrA ODORATA Roxb., Hort. Beng. 15: Fl. Ind. I, 699, A
short shrub 6 to 10 feet high; young branches cinereous, sub-terete,
Leaves membranous oblong-elliptic (often narrowly so), shortly acumi-
nate, the base much narrowed; both surfaces dull, glabrous, the lower
pubescent in var., deep olivaceous when dry: main-nerves 8 or 9 pairs,
faint, little curved, ascending or spreading, length 5 to 8 in.; breadth
1'5 to 3 in,; petiole ‘4 to ‘8 in; stipules triangular, acuminate, much
shorter than the petioles. Cymes large terminal, paniculate, trichoto-
mous, lax, 5 or 6 inches wide and equally long, spreading ; the peduncles
and branches long and slender, 4-angled, cinereous-pubescent : bracteoles
linear, persistent. Flower-pedicels as long as or longer than the flowers,
pubescent. Calyz urceolate-campanulate, about '1 in. long; the teeth
shorter than the tube, lanceolate. Corolla-tube slender, cylindric, 25 in.
long, the lobes imbricate, clavate in bud, about the same length, nar-
rowly oblong, acute, sub-falcate, reflexed, their upper surfaces glabrous.
Ovary 2-celled, each cell with 2 ovules; stigma exserted, clavate-
subulate. Fyuit the size of a large pea, 2-celled, 2-seeded. Hook fil. F1.
Br. Ind. III, 102. W. macrophylla, Roxb. l.c. 697. Pavetta webersfolia,
Br. in Wall. Cat. 6182 A, in part. P. cerbersgfolia, Miq. F1. Ind. Bat. IT,
279. Stylocoryne Webera Wall. Cat. 8401. §. penangensis, Miq. l.c. 207.
Cupia macrophylla DC. Prod. 1V, 394.

Penanc: Wallich. Perak: King's Collector 3121, 3807, 4236;
Wray 1147. : )

Var. pubescens, King ; lower surfaces of leaves pubescent.

PerAK : at 3400 feet: Wray, 474.

6. WEBERA GRANDIFOLIA, Hook. fil. F1. Br, Ind. III. 105. A shrub
or small tree: young panicles obtusely 4-angled, deciduously and
minutely rusty-pubescent. Leaves thinly coriaceous, elliptic to elliptic-
oblong or oblong-oblanceolate, shortly and often abruptly acuminate,
much narrowed at the base: both surfaces (when dry) brown, tinged
with olivaceous, the lower slightly the paler, quite glabrous ; main-nerves
8 to 12 (rarely as many as 16) pairs, thin but distinct on both surfaces,
‘spreading, curved: length 5 to 10 (rarely 12) in.; breadth 2 to 4 in.;
petiole 4 to ‘75 in.; stipules broadly ovate, shortly acuminate, ‘2 to -3
in. long. Cymes as in W. longifolia, but on shorter peduncles and with
fewer bracteoles. Calyz slightly more than ‘1 in. long, flask-shaped, the
limb with 5 short bluut teeth. Flowers as in W. longifolia, but slightly
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‘shorter, and more obovate in bud; fruit as in W. longifolia. Izora
grandifolia, Br. in Wall. Cat. 6134. :

Maracea: @Qrifiith (K.D.) 2796 ; Maingay (K.D.) 854. SINGAPORE ;
Wallich ; Ridley 1800, 3764, 10411, 10852. Perax: Wray 3001, 3377:
Ridley 5557 ; King’s Qollector 763. JoHORE: Ridley, 11167,

7. WEBERA LONGIFOLIA, Hook. fil. F1. Br. Ind. 1TI, 105. A shrub,
young branches thinner than a goose-quill, obtusely 4-angled, decidu-
ously rusty-puberulous. Leaves thinly coriaceous, oblanceolate, elliptic-
oblong or elliptic-lanceolate, shortly acuminate, narrowed from the
middle or above it to the short petiole ; both surfaces drying olivaceous-
brown ; the upper glabrous and shining, the lower deciduously cinereous-
puberulous, main-nerves 8 to 16 pairs, spreading, slightly prominent
on the lower surface, faint on the upper, length 6 to 12 in.: breadth 2 to
3 in.: petiole 4 to 1 in.; stipules ovate, much acuminate, hairy, about
‘3 in. long. (Oymes erect, terminal, paniculate, trichotomous, on rusty-
pubescent obtusely 4-angled peduncles several inches (sometimes 9 or 10)
in length : ultimate branchlets crowded : the flower-pedicels each with
2 linear bracteoles;at its base. Calyz ‘15 in. long, narrowly campanau-
late, divided into 5 deep linear hairy lobes as long as the tube.
Corolla pubescent, about 65 in. long; the tube cylindric, more than
twice as long as the oblong obtuse lobes. Style exserted. Ovary 2-
celled, each cell with one ovule. Frust globular, glabrous, 4 in. in diam.
(when dry), crowned by the long linear calyx-lobes.. Izora longifolia,
G. Don. Gen, Syst. 1II, 573, I macrophylla Br. in Wall, Cat. 6165 (not
of Bartl.). Pavetta longifolia, Miq. F1. Ind. Bat. 11, 275, ,

Penana : Wallich, Phillips ; Ridley, 9395 ; Ourtis 947, 1144, PERAk:
King's Collector, 2737, 3825, 6220, 6632, 10662 ; Wray, 2081, 2664, 2885 ;
Scortechini, 228; Ridley, 2920. JomoRrk : Ridley, 11166.

8. Wesers Weav1 King, n. sp. Glabrous, except the inflorescence :
young branches 4-angled, thinner than a goose-quill. Leaves thinly
coriaceous, large, oblong-elliptic, shortly acuminate, cuneate at the base;
both surfaces blackish-olivaceous when dry, shining, the midrib con-
spicuous on both, channelled on the upper ; main-nerves 16 to 18 pairs,
spreading, sub-horizontal, faintly visible on both surfaces; length 9 to
11 in. long; breadth 25 to 85 in.; petiole ‘5 in. long, narrowly winged
above. Cymes terminal, umbellately panicled, about 1-25 in. long and
broad ; the branches fow, pubescent, slender, angled, few-flowered, the
bracteoles minute: pedicels shorter than the calyx, pubescent, bracteo-
148, Calyz 15 in. long, narrowly campanulate, the teeth linear-lanceo-
late, pubescent, erect, longer than the tube. COorolla narrowly funnel-
shaped, puberulous outside, ‘35 in. long : lobes linear-oblong, blunt, about
8 third of the length of the tube. Stigma parrowly clavate, exserted,
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glabrous. Fruit depressed-globular, smooth, shining, black when dry,
crowned by the small calyx-scar, *4 in. in diam. and ‘25 in. long. Seeds
2, plano-convex with a depression on the plane side.

PEeRAK : Scortechini; Wray, 2477,

9. 'WesEra Yarrn, King, n. sp. Young branches thinner than a
goose-quill, pale-brown when dry, glabrous. Leaves membranous, nar-
rowly oblong-elliptic, acuminate, the base cuneate, both surfaces oliva-
ceous when dry, the upper quite glabrous, the midrib slightly channel-
led ; the lower paler, glabrous but for a few scattered adpressed pale
‘bairs chiefly along the prominent midrib and 9 or 10 pairs of curved
ascending distinct nerves : length 5 to 7 in.; breadth 1-5 to 1-75 in.;
petioles ‘3 to *5 in.; stipules broadly lanceolate-oblong, blunt, shorter
than the petiole. COyme on a short peduncle, terminal, paniculate, con-
densed, about 2'5 in. in diam., its branches pubescent; bracteoles few,
linear. Flower-pedicels about as long as the calyx. Calyz -1 in. long»
narrowly campanulate, pubescent ; its 5 lobes less than half as long as
the tube, triangular, sub-acute, rusty-pubescent. Corolla-tube narrowly
infandibuliform, about *4 in. long, pubescent; the 5 blunt oblong lobes
of the limb imbricate in bud, reflexed where expanded, glabrous. Style
short ; stigina slightly exserted, ligulate. Fruit the size of a small pea,
glabrous. Seeds 2, plano-convex.

Perak: Yapp. 482; Wray 10.

89. Ixoma, Linn.

Shrubs or small trees with terete branches. Leaves opposite, rarely
in whorls of three, often coriaceous, rarely sessile. Stipules inter-
petiolar, often with broad bases and acuminate or linear apices, de-
ciduons or persistent. Flowers in terminal trichotomously branched,
often corymbose cymes, each bi-bracteolate, rarely 5-merous. Calyz-tube
campanulate, often narrowly so; the limb 4-toothed, persistent. COorolla
salver-shaped : the tube narrowly cylindric much longer than the calyx,
rarely widened towards the apex, the throat naked or hairy; the limb
with 4, rarely 5 spreading or reflexed lobes, twisted in bud. Stamens
as many as the corolla-lobes, and inserted on its mouth by short filamenta
or sessile; anthers linear or oblong usually acuminate, the base bifid,
dorsifixed, erect, more or less exerted. Ovary 2-celled. Style filiform,
exserted but never twice as long as the corolla-tube. Stigma slender,
fusiform before expausion, after expansion its two arms curved and
divergent ; ovules solitary, peltately attached to the septum of pch
cell : micropyle iuferior. Fruit globose or didymous, with 2 plano-
convex or ventrally concave coriaceous pyrenes. Seeds of the same
shape as the pyrenes; testa membranous; albumen cartilaginous;
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embryo curved ; cotyledons foliaceous ; radicle inferior.—DisTx1B. Species
about 110; mostly tropical Asiatic and African. -

Lobes of the calyx as long as, or longer tbsn, its
tube :—
Leaves hairy beneath :—
Oalyx-lobes narrowly lanceolate, acuminate ... 1. I. Brunonis.
Leaves everywhere glabrous :—
Calyx-lobes broadly lanceolate, acute, unequal ... 2. I. merguensis.
Calyx-lobes broad, blunt, unequal; bracts not -
covering the calyces ... e .. 8. I. Kingstons,
Calyx-lobes ovate, obtuse, pubernlons;. braots
longer than the calyces and covering them ...
Calyx-lobes narrowly lanceolate, about as long

[

1. multidbracteata.

a8 the tube ... oo we b, I arguta
Lobes of the calyx shorter than its tube :—
Lobes acute :—

Tube of corolla 1 to 1'25 in. long :—
Leaves sossile, cordate at the base, 2 to 8 in.
long e w 6. I, coccinea.
Leaves elliptic to oblong-elhpho, not cordate,
6 to 9 in. long; their petioles ‘3 to 5 in.
long e e o w. 7. I congesta.
Tabe of the ocorolls *25 to '8 in. long —
Leaves oblong-elliptio, shortly petiolate, 8'5 to
6 in, long; oymes with many divergent branches 8. I. undulata.
Lobes blunt :—
Tabe of corolla 1 to 1'25 in. long :—
Oymes pendulous on long slender peduncles 9, I. pendula.
Cymes not pendulons ; pedunoles 1 to 2 in. long :—
Main-nerves of leaves 15 to 20 pairs «s 10, I, opaca.
Main-nerves of leaves 8 to 12 pairs: «: 17. L grandifolia, var.

Kursiana,
Tabe of corolla 1 to 1'75 in. long :=—
Cymes lax, spreading, leaves petiolate, acute at
the base ; branching shrubs (often tall) :—
Leaves thinly membranous, their main-
nerves 15 to 25 pairs «o 11, I Lobbss.
Leaves coriaceous, their main-nerves 10 to
12 pairs voe vee oo 120 L. fulgens,
Cymes not spresding, simple unbranched shrubs
1 or 2 feet high; leaves sessile, oblanceolate,
oordate at the bage :—
Main-nerves of leaves 15 to 18 pairs e 18. L humilis.
Main-nerves of leaves 8 t6 10 pairs . 14. 1. 8cortechinis,
Tabe of corolla '8 in. long; oymes dense, 2 to 3 fn.
in diam. ... “ . 16. L stricta,

J. 1. 10
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Tube of corolla ‘4 in. long; cymes lax, slightly
branched, 1 to 1°6 in. long «e 18. L. concinna.
Tabe of ocorolla *2 to *4 in. long :—
Cymes 2 to 4 in. across, branched, spreading :—
Leaves coriaceons : cymes branched from the

base «. 17. I grandifolia.
Leaves membranous; cymes on long slender
naked peduncles 8 to 4 in. long e 18. 1. diversifolia.

1. Ixora Bruxonis, Wall. Cat. 6136. A shrub; young branches
%hicker than a crow-quill, covered with short cinereous-brown tomentum.
Leaves thinly membranous, sessile, oblanceolate, sometimes sub-pandari-
form, shortly caudate-acuminate, tapering much to the rounded or
minately cordate base; upper surface with the interspaces shining and
glabrous, the depressed midrib and 10 to 12 pairs of rather faint curved
ascending main-nerves minutely tomentose ; lower surface with minute
spreading pubescence especially on the prominent midrib, main-nerves
and reticulations, length 5 to 10 in.; breadth 15 to 225 in.; stipules
with broad ovate bases with stout midribs, and long thin linear apical
tails, length (including the tails) *5 in. Oymes about 15 in. long,
12- to 20-flowered, on short tomentose peduncles, 4 to 6 collected in
corymbs on the apices of the branches, their bracteoles filiform and
hairy. Flowers sessile; calyx °156 to 2 in. long, narrowly campanulate,
the 4 teeth narrowly lanceolate, acuminate, as long as the tube. Corolla
1 to 1'5 in. long, externally with long cinereous spreading deciduous
hairs, ultimately nearly glabrous; the tube very parrowly cylindric,
glabrous and ridged inside, the throat hairy: limb *5 in. across, its
lobes 4, oblonge-elliptic, acute, spreading or reflexed, quite glabrous on
the upper surface, sparsely hairy on the lower. Anthers elongate, nar-
row, acuminate, deflexed, longer than their filaments. &tigma slender,
slightly exserted. Fruit ovoid, puberulous, ‘35 in. long, and ‘25 in. in
diam. when dry. G. Don Gen. Syst. III. 573 ; Kurz Flora Burm. II. 20;
Hook fil. F1. Br. Ind. III. 139. Pavetta Brunonis, Miq. F1. Ind. Bat. II,
270 (not of Wight Icon.)

PeNaNe: Wallich, (6136); Phillips; Ridley, 7682. PERAK: Wray,
3478,3524; King's Collector, 1658. Singapore: Lobb. Maracca: Main-
gay (K.D.) 858, DistriB, Burma; Wall. Oat. 8447.

2. IxorA MERGUENSIS, Hook fil. Fl. Br. Ind. III. 140. A robust
shrub only 2 or 8 feet high, glabrous; stem as thick as a swan's-quill,
compressed, cinereous. Leaves large, coriaceous, elliptic-oblong or obo-
vate, abruptly and shortly acuminate, the base very cuneate: both sur-
faces olivaceous and dull ; when dry the lower paler and reticulate ; main-
nerves 10 to 14 pairs, slender, slightly curving upwards; length 7 to 12
in.; breadth 2:25 to 4 in.; petioles '5 to 1 in., stout, channelled. Oyms
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globose, sub-sessile, terminal, with numerouns very short branches, about
8 in. in diam., dense, many-flowered, pedicellate, each flower with a
lanceolate small bract. Calyz 15 in. long, campanulate, the 4 lobes of
the limb unequal, broadly lanceolate, acute, somewhat longer than the
tube. Corolla-tube puberulous, ‘6 in. long, cylindric, narrow below,
somewhat wider above ; the limb ‘6 in. across ; its lobes oblong, broad,
blunt, spreading, the throat with a few hairs. Anthers sub-sessile,
narrow, apiculate. Fruit unknown.

Maray PeNiNsura: Griffith (K.D.) 3003. PuUNGAH : Ouriis, 2961.
Perak: Wray, 35437

Mr. Curtis has sent from Pungah two specimens bearing the number 2961,
one in Herb. Kew and the other in Herb. Oalcutta. The one in Herb. Calcutta is
typical I. merguensis ; that in Kew forms the variety described below,

Vagr. Qurtisii, King & Gamble; leaves narrowly elliptic-oblong, not
at all obovate; nerves about L4 pairs, carving npwards, distinct on both
surfaces; length 14 in.; breadth 4:25. Corolla-tube about ‘8 in. long,
cylindric, widening upwards, puberulous; its limb nearly 1 in. across;
the lobes ovate-lanceolate, sub-acute, the throat hairy.

Puncan : Qurtis, 2961.

3. Ixora Kingsroni, Hook. fil. Fl. Br. Ind. III, 140, A shrubor
small tree: young branches as thick as a duck’s quill, terete, smooth
and dark-coloured when dry. Leaves thinly membranous, shining and
of a pale warm-brown colour when dry ; glabrous, oblong or elliptic-
oblong, sometimes oblanceolate, the apex with a short usually blunt
point, tapered from below the middle to the short petiole; the reticula-
tions slender; main-nerves 15 to 18 pairs, slender, spreading ; length 5
to 9 in.; breadth 2 to 3 in.: petiole ‘4 to *5 in. channelled; stipules
semilunar, broad but only about ‘1 to ‘15 in. long, the apex bearing a
short bristle. COymes 4 to 6, in a dense terminal corymbose panicle 3
or 4 in, in diam., each on a puberulous bracteate peduncle aboat °5 in.
long (longer'in fruit) and bearing mumerous bibracteolate flowers, the
bracte and pairs of bracteoles ovate-lanceolate, subcoriaceous, sub-acute,
more or less persistent. Flowers 4-merous, sessile, crowded. Oalyz 2
to ‘3 in. long; the tube short, marrow; the limb with 4 large deep broad
blunt lobes longer tham the tube, ome usually longer than the other 3
and resembling the braets and bracteoles in texture. Corolla-tube 1 to
1:25 in. long, slender, cylindric, glabrous; the limb 5 to ‘6 inm. across,
the lobes broadly obovate, obtuse, spreading. Anthers narrow, apiculate,
reflexed, longer than their filaments. Stigma slightly exserted, small,
Fruit ovoid, puberulous, crowned hy the persistent calyx-lobes; length
(including calyx-lobes) ‘7 in.: diameter ‘3 to *4 in (when dry),
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Maracca: Griffith (K.D.) 2996; Goodenough, 1271. PErax: Scor- .
techini, 2030 ; Wray, 626 ; King’s Qollsctor, 7383, 871, 920, 932, 2540, 8167,
4200, 5972. SerLancor: Ridley, 3674, 7300; Curtis, 2346. JOHORE:
Ourtis.—DisTRIB. Andaman Islands.

The oorolla, according to Kunstler, is yellowish-red. The Andamanese speci-

mens look slightly different, and may belong to a new species. Fruit of the Anda-
man plant is wanting.

4. Ixora MULTIBRACTEATA, H. H. W, Pearson in Kew Bull. ed.
A bush or small tree, all parts glabrous except the inflorescence; young
branches thinner than a goose-quill, somewhat compressed, pale when
dry. Leaves membranouns, pale yellowish-green when dry, oblong-
oblanceolate to oblong-elliptic, shortly and bluntly acnminate, much
narrowed to the base; both surfaces finely reticulate, main-nerves 10 to
16 pairs, slightly curved, spreading, faint on both surfaces; length 5 to
9 in.; breadth 1'5 to 3 in.; petiole ‘8 to *6 in.; stipules cupular, ounly
about ‘1 to ‘15 in. long, shortly apiculate. Cymes axillary and terminal,
from 2'5 to 5 in. in diam. with many spreading ridged glabrous brau-
ches, and a peduncle less than 1 in. long; bracts at the bases of the
braunchlets broad, blunt, from. ‘2 to ‘3 in. long ; ultimate branchlets with
pumerous imbricate ovate-triangular sub-cordate obtuse puberulous 1-
nerved bracts ‘2 in. long at their bases, and 3 to 5 flowers nearly 1°5 in.
in length; flower bracteoles ovate-obtuse, nerved, about ‘15 in. long,
Oalyz sessile, about *25 in. long, puberulous, its lobes 4, ovate, obtuse,

- Qorolla-tube puberulous outside, glabrons within, narrowly cylindric, 1

in. to 1'25 in. long: its limb nearly °5 in. across: the 4 lobes oblong,
blunt, glabrous. Anthers longer than the very short filaments, narrow-
ly oblong, short, apiculate, the base sagittate. Fruit unknown.
Maracoa: Maingay (K. D.) 856. PuNGam: Curtis2954. LANEKAWTI;
Curtis 83408. Axpamans: Helfer (K. D.) 2097. Pegak: Scortechini; Wray
3317. Quepan : Ridley 5540.
A species allied to I. Kingstoni, Hook. fil., but with less membranous leaves.

It is readily distinguished by the numerous bracteoles at the b of the flowers and
by the lu'ge_imbricate bracts at the bases of the ultimate branchlets.

5. IxXoRA ARGUTA, Br. in Wall Cat, 6157. A tree; all parts except
the inflorescence glabrous ; young branches much thinner than a goose-
quill, obtusely 4-angled, glabrous, dark-colonred. Leaves thinly coria-
ceous, broadly oblanceolate, rarely obovate or elliptic, rather abruptly

' and shortly acuminate, the base much narrowed, both surfaces drying

very dark-brown, almost concolorous, shining ; main-nerves 6 or 7 pairs,
ourved, spreading, faint on both surfaces; length 35 to 6 in.; breadth
1.5 t02:25 in. ; petiole ‘2 to ‘4 in. ; stipules lanceolate, linear-acuminate,
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shorter than the petiole. Oymes solitary, terminal on peduncles 19
to 3 in. long, spreading, trichotomous, many-flowered, the bracteoles
linear, persistent. Flower-pedicels shorter than the narrowly campanu-
late calyx. Calyz less than ‘1 in. long, narrowly campanulate, its 4 or
5 narrowly lanceolate acute teeth as long as the tube, erect. Corolla-
tube narrowly cylindric, ‘4 or *5 in. long : the limb with 5 oblong api-
culate lobes 2 in. long. Stigma narrowly fusiform (before the expan-
sion of its lobes), slightly exserted. Fruit like a small pea if one-seeded ;
broader and with two vertical groves if two-seeded, crowned by the
small scar of the calyx, glabrous, smooth. I. nigricans, Hook. fil. Fl.
Br. Ind. IIL. 149, vaR. arguta. I. nigricans, Wall. Cat. 6154 B. and C,
only.

Perax: Wray 2135, Curtis 1303, 980; Kings Collector 684, 870,
2072, 4286, 4573, 4966, 8718, 10269, 10658, 10901; Scortechini. KEepan:
Ridley 8299. SeLanGor: Ridley 8240. WeLLESLEY: Ridley 7013;
Ourtis, 2451, 8206. Maracca: Maingay (K.D.) 859.

The type specimens of this in the Wallichian Catalogue consist of two sheets
distinguished by the letters A and B. The former was received from Herb. Heyne,
and is therefore supposed to have come from Southern India. Sheet B is attributed
to Penang. What appears to be the same plant but with somewhat broader leaves
also forms B and O of No. 6154 which was distributed under the name I nigricans, R.
Br. Under this name (I. nigricans, B. Br.) there were unfortunately issued by Wallich
$wo other plants lettered respectively 6164 A and D. These two not only differ
from B and C, but also from each other. The name has however been adopted in
the Flora of British India and the Wallichian No. 6154, without distinction of
letters, has been taken as its basis. As the simplest solation of the confusion which
has thus arisen, I have ventured to restore the M8S. name I. arguta, R. Br. for the
plant—a common one in all the provinces—above described.

6. Ixora cocciNea Linn. Sp. Pl. 159 (excl. syn.) A much
branched shrab, the smaller branches of the cymes and the calyces
puberulous, otherwise quite glabrous; young branches thinner than a
goose-quill, pale. Leavss coriaceous, pale when dry, broadly ovate or
elliptio, sessile, the base cordate and stem.clasping or slightly nar-
rowed ; the apices sub-acute or blunt and mucronate ; nervation indistinct
when dry; length 2 to 3 in.; breadth 125 to 1-75 in.; stipules nar-
rowly semilunar with long straight linear stiff apices. Cymes several
together, at the apices of the branches, each on a short peduncle, minute-
ly bracteate and bracteolate; calyz lesswsthan ‘1 in. long, puberulous
cylindric, with 4 acute teeth shorter than the tube. (orolla-tube 1:25 to
1'5 in. long, narrowly cylindric; the 4 lobes of the limb broad, acute,
spreading, ‘25 in. long. Fruit fusiform, sometimes pulpy. Roxb. Fl,
Ind. T, 375; W. & A. Prod. Fl. Pen. Ind. 427; Wight Icon.153; Brand.
For. Flora 275; Kurz. For. Flora, Burma II, 26 ; Hook. fil. Fl. Br. Ind.,
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III, 145. I. grandiflora, Br. in Bot. Reg. t. 154; DC. Prod. IV, 486.
Wight in Hook. Bot. Misc. ITI. Suppl. t. 35. I. propinqua, Br.in Wall,
Cat. 6119. I. incarnata, DC. Prod. lc. I obovata, Heyne in Roth
Nov. Spec. 90. I. Bandhuca, Roxb. Hort. Beng. 10; Fl. Ind. 1. 376;
Wall. Cat. 6120 ; DC. Prod. l.c.; Wight Ie. 149. Pavetta coccinea and
P. incarnata, Blume Bijdr. 950. P. Bandhuca, Miq. Fl. Ind. Bat. II,

266.
In most of the provinces; cultivated on account of its brilliant

scarlet flowers.

7. Txora CONGESTA, Roxb. FI. Ind. I 887. A shrub, glabrous ex-
cept the smaller branches of the cymes; young branches half as thick as
a goose-quill, dark-coloured. Leaves thinly coriaceous, elliptic to oblong,
elliptic, sub-acute or shortly and bluntly acuminate, the base rounded
or cuneate; both surfaces brown when dry and rather dull, the lower
paler; main-nerves 12 to 20 pairs, spreading and interarching at the
tips, depressed oun the upper and prominent on the lower surface ; length
6 to 9 in.; breadth 2:25 to 4 in.; petioles ‘3 to *J in.; stipules ‘15 in
long, broad, shortly cuspidate. Oyme terminal, corymbiform, trichoto-
mous on a short peduncle, 2'5 to 4 in. long (including the peduncle)
and rather more in diam., condensed, the branches many-flowered.
Calyz sessile or on a short pedicel, less than 1 in, long, with 4 triangular
acute teeth shorter than the tube. Corolla-tube 1:25 to 15 in. long,
parrowly cylindric; its limb *5 or ‘6 in. across, its 4 lobes spreading or
reflexed, ovate-lanceolate, blunt or sub-acute, ‘25 to '3 in. long; stigma
slender, slightly exserted. Fruit compressed, fusiform, with 2 vertical
grooves, glabrous. DC. Prod. 1V, 486 ; Wall. Cat. 6138. Hook. fil. F1.
Br. Ind. III, 146. I Grifiithi, Hook. Bot. Mag. t. 4325. I fulgens,
Wall. Cat. 6512 B. Pavetta congesta, Miq. F1, Ind. Bat. II, 269.

SiNGAPORE : Lobb ; Anderson 92 ; Ridley 5674, 6911. Jomore: King,
Ridley 4168. Mavracca: Griffith (K.D.) 2984; Maingay (K.D.) 848;
848-2; Ridley 5675, 6911 ; Derry 8; Goodenough1967. PENANG : Wallich;
King; Ourtis 1729, 1730, 2265, 2975. PERAK: Scortechini; King’s Ool-
lector 675, 2448 2865, 2867, 3982, 3998; Wray. Distris:—Malayan

Archipelago, Burma.

Allied to I. Lobbis, Loud. but with more coriaceous broader leaves, with more
nerves, shorter flowers in more condensed cymes. The corolla is orange or red.

8. Ix0RA UNDULATA, Roxb. Hort. Beng. 10: Fl. Ind. I, 385. A
glabrous sbrab or small tree, the cymes often pubescent ; young branch-
es thinner than a goose-quill, pale-brown, shining. Leaves coriaceous,
oblong-elliptic, sub-acute, the base much narrowed ; both surfaces oliva-
ceous-brown when dry, rather dull main-uerves about 12 pairs, thin
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but distinct on both surfaces, curved, spreading; length 85 to 5 in.;
breadth 1-25 to 2 in,; petioles ‘3.to 4- in., stipules triangular, acuminate,
*2 in. long. Oymes pearly as long as the leaves, almost sessile, branch-
ing from near the base, the branches divergent, trichotomous, many-
flowered, the bracteoles few and minute, lanceolate. (alyz sessile, less
than ‘1 in. long, eylindric, with 4 ovate-acute teeth. Qorolla-tube ‘25
to ‘3 in. long, narrowly cylindric; the limb 2 in. across, its 4 lobes
narrowly oblong, blunt, reflexed. Fruif (in Indian specimens) fusiform,
smooth. Roth Nov. Spec. 91; DC. Prod. 1V, 488; Wight & Arn. Prod.
428; Wight Icon. 708; Hook. fil. F1. Br. Ind. IIT, 147 ; Wall. Cat. 612,
excl. Herb. Ham. I. canja, Wall. Cat. 6130.
PERAK : at elevation of 4000 feet ; Wray 3934.

Only once collected in our region. A common species at the base of the
eastern Himalaya, and in the Khaasia Hills. :

9. Ixora PENDULA, Jack in Mal. Misc, I, 11. A small shrub, all
parts glabrous except the branches of the inflorescence ; young branches
thinner than a goose-quill. Leaves thinly coriaceous, oblong to ellip-
tic-oblong, sometimes slightly oblanceolate, sub-acute, the base more or
less cuneate, both surfaces pale-olivaceons when dry, smooth, the upper
shining, the reticulations fine, not prominent; main-nerves 12 to 16
pairs, curved, ascending, faint on the upper surface, thin but prominent
on the lower; length 9 to 1l in.; breadth 2'5 to 3'5 in.; petiole *5 to
*75 in., stout, channelled: stipules about ‘2 in. long, broadly ovate,
abruptly acuminate. Cymes terminal, 3-branched, pendulous, often
nearly as long as the leaves (half the length being slender peduncle):
branches puberulous trichotomous, with subulate bracts at the divi-
sions; ultimate branchlets with about 9 flowers. Calyz under 1 in. in
length, with 4 short blunt teeth. Corolla-tube slender, cylindric, about
125 in. long, the limb about ‘4 in. across, the 4 lobes oblong, blunt, re-
flexed. Anthers short, narrow, acute, sagittate at the base,longer than
their filaments. Stigma slightly exserted. Fruit ellipsoid, blunt, smooth,
*8 in’ long and *25 in. in diam. Hook. fil. F1, Br, Ind. 111, 141.

In all the provinces, common.

The flowers of this are rose-coloured. The longslender drooping peduncle of
the cyme has often a whorl of lanceolate bracteoles near the base, and the upper
leaves of the stem are often much reduced in size. There are specimens in which the
peduncle of the cyme is only 2 or 8 inches long, but usually it is twioce as long.

10. IXORA OPACA, Br. in Wall. Cat. 6141. A small shrub, glabrous
except the puberulous branches of the cyme; young branches thinner
tban a goose-quill, pale-brown. Leaves thickly membranous, oblong to
elliptic-oblong, obtusely and shortly acuminate, the base rounded or
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cuneate ; both surfaces olivaceons when dry; the upper darkand shin-
ing ; the lower paler, much reticulate, and dull; main-nerves 15 to 20
pairs, spreading, curved, prominent on the lower surface ; length 4 to 7
in.; breadth 1-25 to 2'5 in.; petioles ‘3 to -5 in.; stipules triangular
with broad bases and long linear points. Oyme corymbose, with many
short spreading branchlets, sometimes laxly trichotomous, 2:5 to 5 in.
across, terminal, on a slender erect peduncle 1 or 2 in. long. Flowers
as in I. pendula, but smaller, the limb of the corolla being only '3 in.
across. Fruit as in I. pendula, Jack. G.Don, Gen. Syst. Gard. ITI. 578,
Hook. fil. Fl. Br. Ind. IIL 147. Pavetta opaca, Miq. Fl. Ind. Bat. II,
270.

Maracca: Ridley 966. PrNANG: Ourtis 3385. PrRrAR: Wray 8447:
King's Oollector 2699, 2805, 2829, 2917, 4061 ; Ridley 3071,—D1istEIB,
Burma, Sumatra.

A species closely allied to I. pendula, Jack, but the oymes have shorter pedun-
oles and the leaves are narrower.

11. 1xora Lossi, Loudon, Encycl. Supplem. II, 1543. A shrub,
everywhere glabrons except the smaller branches of the inflorescence
and the calyces; youngest branches as thick as a duck’s quill, dark-
coloured, shining. Leaves thinly membranous, oblong, oblong-lanceolate
or elliptic-oblong, rarely oblanceolate, the apex acute or shortly acumi-
nate, the base cuneate; both surfaces rather pale-brown when dry and
shining ; main-nerves 15 to 25 pairs, rather straight, spreading, inter-
arching at the tips, slender but distinct on the lower surface, very
faint on the upper; length 5 to 8 in.; breadth 1'25 to 2 in.; petioles
‘2 to 3 in.; stipules trirngular, acnminate, about *15 in. long. Oymes
terminal, corymbose, shortly pedunculate, 3 to 8 in. across; the bracts
and bracteoles minute, lanceolate, decidnous. COalyz cylindric-campanu-
late, less than ‘1 in. long, its 4 broad blunt lobes shorter than the tube.
Qorolla-tube slender, cylindric; 1 to 1°75 in. long; the limb *4 to *5 in.
across; its 4 lobes narrowly oblong, blunt or sub-acute, spreading;
stigma slender, slightly exserted. Fruit ellipsoid, blunt, ‘25 to 8 in.
long and 25 to *3 in. in diam. (whendry), smooth. I. fulgens, Hook. fil.
Fl. Br. Ind. (not of Roxb.) in part. Pavetta Lobbsi, Teysm. & Binn.
in Miq. Ann. Mus. Lugd. Bat. IV. 194.

MaravaN ARrcHIPELAGO; Helfer (K.D.) 2998. Maracca: Grifiith
(K.D.) 2985; Maingay (K.D.) 845; Derry 10, 966; Ouming 2396
Penana : Qurtis 479 ; Lobb. WELLESLEY : Ridley 6991. PeRAK : Wray 476,
952, 2891, 8449 ; King's Collector 407, 2374, 2908, 3828, 4196, 5626,
5968 ; Socortechint 96, 349. SiNgAPORE: Lobb; King; Ridley; Anderson
94. Kepar: Quriis 2659.—Distrie. Malay Archipelago.
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VAR. angustifolia, King & Gamble ; leaves narrowly oblong-lanceo-
late about 1 in. in width.

Sivcarore: King. Perax: Wray 619; Scortechint 1893; King's
Oollector 2718. PaBaNG: Ridley 2215.

This variety comes near to Pavetta salicifolia, Blume, but its leaves have more
numerous main-nerves, and its corolla lobes are much shorter.

12. Ixora rurGeNs, Roxb. Hort. Beng. 10: Fl Ind. 1. 378. A
shrub, all parts glabrous: young branches thicker than a crow-quill,
dark, shining. Leaves coriaceous, oblong-lanceolate or oblanceolate,
shortly acuminate, the base cuneate; both surfaces shining when dry,
the upper dark-brown, the lower paler; main-nerves 10 to 12 pairs,
curved, spreading, interarching, slender; length 3'5 to 55 in., breadth
1-25 to 1'5; petiole ‘2 to '3 in.; stipules ‘2 in. long, triangular, the base
broad, with a long linear point. Oymes terminal, corymbose, rather lax,
spreading, ‘3 to ‘5 in. in diam., many-flowered; bracteoles triangular,
minute. COalyz less than ‘1 in. long, cylindric-campanulate, with 4
shallow broad teeth. Oorolla-tube 1:25 to 1'5 in. long, narrowly cylin-
drio; its limb ‘8 in. across; the 4 lobes broadly ovate or lanceolate,
acute, spreading. Anthers narrow, on short filaments. Fruit fusiform,
somewhat 2-lobed, smooth, purple when ripe. DC. Prod. IV, 486:
Wight Icon. 451: Wall. Cat. 6152; Hook. fil. Fl. Br. Ind. III. 146, not
of Rozb.

Sivearore: Lobb 102. Prrak: Scorfechini; Wray 3024; King's
Collector 2949, 5075, 5522.

This species i8 not common. It hag been confused with the much more common
I. Lobbii, Loud, from which it differs in having about half as many leaf-nerves. It
isto I. Lobbii that the desoription of I. fulgens given in the Flora of British India
really refers.

13. Ixora HUMILIS, King & Gamble, n, sp. A small unbranched
glabrous shrub little more than a foot high. Leaves large, coriaceous,
sessile, elliptic to sub-panduriform, the apex sub-acute, narrowed below
the middle to the broadly cordate auriculate base; both surfaces brown
when dry, the lower paler and with the reticulations distinct; main-
nerves 15 to 18 pairs, curved, slender but distinct, spreading and only
slightly curved length 9 to 12 in.; breadth 3'5 to 4 in.; stipules of
opposite sides united into a short tube with a cusp on each side. Oyme
terminal, 2'5 to 8 in. long (inclading the short peduncle), and as much
across ; branches few and short, bracteoles minute. Calyz under °1 in.
long, its lobes shorter than the tube, blunt. (Jorolla-tube about 15 iu.
long, narrowly cylindric; the limb about ‘7 in. across; its 4 lobes sub-
rotund, spreading. Anthers linear, apiculate, on short filaments inserted
in the throat. Fruit unknown.

J.m 11
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Panana: Qurtis 400. SELANGOR: Ridley 7422a. PerAR: Wray 4157 ;
Ridley 7186; Yapp 204 ; Scortechins.

A distinot species distinguished by its short bushy habit, and its large leaves
tapered to a broad cordate-aurioulate base.

14. Ixoea ScorTecHINI, King & Gamble, n. sp. An unbranched
shrub about a foot in height: the stem as thick as a goose-quill, pale-
brown, rather rough. Leaves large, almost sessile, coriaceous, broadly
oblanceolate, sub-acute or blunt, narrowed from about the middle to the
rounded or cordate base ; upper surface brown when dry and somewhat
shining ; the lower pale, reticulate and dull ; main-nerves 8 to 12 pairs,
slightly prominent on both surfaces, curving upwards, interarching
length 55 to 9 in.; breadth 2 to 3 in.; petioles about °l in. long or
absent; stipules very short, broadly triangular and with an abrupt
linear point. Oymes terminal, about 2 in. long ‘(including the short
peduncle), the branches short, puberulous. Calyz nearly °l in.long,
cylindrie, with 4 very broad short blunt teeth. Corolla-tube 1 to 1:25 in.
long, narrowly cylindric, glabrous; the limb *5 in. across with 4 blunt
broad oblong spreading lobes.  Fruit fusiform, deeply 2-grooved, smooth.

Pewana: Ourtis 400. ProviNcE WELLESLEY: Ridley 6992. PERAK:
Scortiching 1277°; Wray 4157 ; King’s Collector 3120,

15. Ixora STRICTA, Roxb. Hort. Beng. 10: Fl. Ind. 1, 379. A large
shrub, everywhere glabrous: young branches thicker than a crow-quill,
dark-brown, shining. Leaves thinly coriaceous, lanceolate or elliptic.
lanceolate, rarely elliptic, acute or acuminate, the base cuneate; upper
surface olivaceous when dry, the lower brown ; main-nerves 7 or 8 pairs:
obsolete on the upper surface, faint and interarching on the lower;
length 25 to 5 in.; breadth 1:25 to 2 in.; petiole *15 to ‘2 in.; stipules
*2 in. long, triangular, with broad bases and long linear points. Cymes
almost sessile, terminal, corymbose, dense, 2 or 3 in. in diam., bracteoles
minute. Calyz under ‘1 in. long, cylindrio, broadly 4-lobed or sub-entire.
Qorolla-tube narrow, cylindrio, ‘8 in. long; the limb ‘4 in. across, its 4
lobes oblong, sub-acute or obtuse, spreading or reflexed. Fruit broadly
fusiform, smooth. DC. Prod. IV.486; W. & A. Prod. 427; Wight Ic. 184 ;
Kurz For. Fl. Burma, I1. 26 ; Wall. Cat. 6123; Hook. fil. fil. Br. Ind. III.
145. I coccinea, Bot. Mag. 169, I. alba, Roxb. 1. cc.; Wight Io, 707.
‘Wall Cat. 6122. I blanda, Ker in Bot. Reg. t. 100; DC. 1. c., 487.
I incarnata, Roxb. Fl. Tnd. 1. 379: DC. l.c. 486. I. crocsta, Lindl. in
Bot. Reg. t. 782; DO. Lo. 486. I. rosea, Wall. Cat. 6124; Bot. Mag. t.
2428, (not of Wall. in Roxb. Fl. Ind. I. 398). I. amoena, Wall. Cat.
6121 D.E.F.G.; Don, Gen. Syst. III. 571; Hook. fil. Fl. Br. Ind. III.
146, I. densa, Wall. Oat. 6150, in part,
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Maracoa: GQrifith (K.D.) 2986; Maingay (K.D.) 846, 8461, 849
Goodenough 1753 ; Derry257. Perak: Wray 3293, 3448 ; King's Oollector
2247, 3978; Bcortechins. Pamang: Ridley 2227. SiNaarork: Ridley
5004; Lobb. PeNaxe: Wallich; Ourtis 1122; Deschamps. KepaH:
Ridley 7092. DinpiNas: Ridley 7187.—Distrip. British India, Bur-
mah,

Owing to the beauty of its flowers this species is much cultivated in gardens.
But it also occurs in a wild state. The corolla is usnally scarlet, but individuals
with white, rosy, or yellowish corollas are frequent. As regards leaves the species
varies somewhat. I can find nothing except the slightly different reticulation of the
leaves to distingnish I. amoena, Wall., and I have therefore reduced it here. In the
Flora of British India, Bir Joseph Hooker, without aotually making the reduction,
expresses himself in favour of it.

16. IXORA CONCINNA, Br. in Wall, Cat. 6149. A shrub, all parts
glabrous : young branches slightly thicker than a crow-quill, pale-brown.
Leaves thinly coriaceous, elliptic-oblong or elliptic-oblanceolate, very
shortly and rather bluntly acuaminate, the base cuneate: both surfaces
slightly shining when dry, olivaceous-brown, the lower the paler ; main-
nerves 8 or 9 pairs, slender, slightly depressed on the upper and promi-
nent on the lower surface; length 2:5 to 5 in.; breadth 1 to 1'75 in.;
petioles 15 to ‘25 in.; stipules triangular, ‘2 in. long with broad bases
and long stiff linear apices; a few of the upper leavesmuch reduced in size.
Oymes (including their peduncles) from 1 to 1'5 in. long, three or four
collected at the apex of a branch, each 5- or 6-flowered ; bracteoles minute
Oalyz under ‘1 in. long, campanulate, with 4 broad teeth shorter than
the tube. Oorolla-tube about °4 in. long, narrowly oylindric; the limb
about ‘3 in. across, its 4 lobes oblong, spreading, blunt. Fruit about
as large a8 a small pea, broader than long, deeply 2-grooved, glabrous.
Hook. fil. FL. Br. Ind. III. 647. Rubiacea, Wall. Cat. 8449.

SiNGAPORE ¢ Wallich ; Ridley 8451, Mavnacca: Griffith; Lobb 189;
Maingay (K.D.) 847; Derry 962. PERAK: Scortechini 174; Wray 1817;
King's Qollector 3068, 3978, 8530, 4639, 5648,

17. Ixoma GRANDIPOLIA, Zoll. & Mor. Syst. Verz. 65. A bush or
small tree, quite glabrous or with the cymes puberulous; young branch-
es pale-brown when dry, not so thick as a goose-quill (paler and thin-
ner -in some vars.). Leaves large in the typical form, sub-coriaceous,
elliptic, ovate (oblong or lanceolate in vars.), obtuse or acute, the base
cuneate or broadly rounded, sometimes (in vars.) minutely cordate, both
surfaces brown when dry, shining, obacurely reticulate; main-nerves 8
to 12 pairs, not usually very prominent on either surface : length 8 to 10
in. (less in var. 3), breadth 3 to 5 in. (less in var, 3), petiole-*5 to *75
in. stout (shorter in some vars.) ; stipules broad, ‘35 in. long, cuspidate



82 Kiug & Gamble—Flora of the Malayan Peninsula. [No. 3,

or sometimes bifid. Oymes varying, always pedunculate, laxly tricho-
tomous, or in var. 2 densely ecrowded, 8 or 4 in. across (much less in
var. 2) the branches cinereous-puberulous. Flowers crowded, shortly
pedicellate, glabrous, about ‘5 in. long, (longer in vars.). Calyz under
‘1l in. long, with 4 blunt teeth shorter than the tube. Corolla-tube
cylindrio, slender, ‘35 in. long. (longer in vars. 2 and 4), the limb with
4 broad blunt oblong reflexed lobes ‘15 in. long : stigma narrowly clavate
in bud. Fruit broadly fusiform, smooth. Hook. fil. FL Br. Ind. III. 143.
I elliptica, Br. in Wall. Cat. 6153.

Maracca: Grifiith ; Maingay (K.D.) 843. Penane: Wallich 6153.
PerAk: King's Qollector 410, 4083, 4756; &cortechini 1368.—DisTRIB.
Nicobars, Kurs.

A very variable species of which the following forms may be distinguished.
The oorolla is white.

VAR. 1 gigantea, King & Gamble. A tall tree, leaves very coriace-
ous, elliptic, obtuse at base and apex, 7 to 10 in. long and 3 to 5 in.
broad ; cymes (including their peduncles) 3 to 7 in. long, with spreading
puberulous branches; corolla about *5 in. long.

PeraANG: Qurtis, 3384. SINGAPORE: Ridley, 4120. PERak: Wray
2973, 3678, 3971; King’s Qollector 5609, 5466, 10294. ANDAMANS:
Heinig 22.

This may be separable as a species. More specimens (in flower) are wanted.

VAR. 2 coriucea, Hook. fil. Fl. Br. Ind. III. 143 (excl. syn. I. macro-
siphon); leaves very coriaceous, oblong-lanceolate or oblong-elliptic,
sub-acute, the base cuneate; length 8 to 10 in.; breadth 2'5 to 3 in.;
cymes (including their peduncles) 8 in. long or less. (Qorolla about ‘6
in. long. I. coriacea, Br. in Wall. Cat. 6151,

Penane AND Sincarore: Wallich; Qurtis 2486, Mavnacca: Gniffith
in Herb. Wight, (K.D.) 2999; Maingay (K.D) 844. PerAk: Wray
2140, 2626; King’s Collector 5935. PamANG: Ridley 2213.—DisTRIB,
Andaman Islands.

There is in Herb, Calcutta a single specimen (in flower only) collected by Ridley
in Pahang (Herb. Ridley 2218) which in most of its characters resembles this. The
texture of the leaves and their nervation are however slightly different, and the
flowers are somewhat longer and in less spreading cymes.

VAR 3 arborescens, Hook. fil. l.c. ; branches thinner than a goose-
quill, the bark very pale ; leaves sub-coriaceous, only 4 to 6 iu. long, and
from 2 to 2'5 in. broad ; sub-obtuse at the apex and broadly rounded at
the base, the petiole only ‘8 to *4 in. long; cymes (including peduncle)

/_,_.3-'0-74&. long, the branches long and spreading : corolla little more than

*5 in. long. I arborescens, Hassk. in Retzia I. 22.
Maracca: Grifith Herb. Wight, (K.D.) 2987; Derry, 310, 571;
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Oumming 2332. Perak: King’s Oollector 4686. JoBORE : Ridley 4165.
—DisteiB. Andaman Inlands.

VAR. 4 Kurzeana, Hook. fil. l.c.; leaves sub-coriaceons, elliptic to
elliptic-oblong, the apex acute; the base rounded or cuneate; corolla
1-25 in. long. I. Kurzeana, Teysm. & Binn. in Nat. Tijds. Ned. Ind.
100. L macrosiphon, Kurz in Trimen Journ. Bot. 1875, 327; For. Flora
Burm. II. 24.

ANDAMAN IsLANDs: Kurz, Prain’s Collector. SuMATEA, JAvVa, &c.

18. Ixomra piversiFoLla, Wall. Cat, 6146. A shrub or small tree,
the branches of the inflorescence slightly puberulous, otherwise glabrous;
young branches thinner than a goose-quill, pale when dry. Leaves
membranous, oblong to broadly elliptic, acute or sub-acute, the base
rounded or cuneate ; the upper pair sometimes sessile and sub-cordate,
often reduced in size, the majority with stout petioles ‘3 or *4 in. long;
both surfaces smooth, shining, brown when dry; main-nerves 10 to 12
pairs, carved, spreading, prominent as the lower surface; length of
blade 4 to 10 in.; breadth 2 to 4 in.; stipules elongated-triangular, ‘25
in. long (sometimes longer and sometimes blunt). Cyme 3 to 4 in. in
diam. (its slender peduncle included) 3 to 6 in. long, trichotomous;
the ultimate branchlets minutely bracteolate at the divisions, 2- to 3-
flowered. Flowers ‘4 to ‘6 in. long, mostly on short puberulous pedicels,
some sessile, glabrous. Calyz less than ‘05 in. long, the 4 teeth shorter
than the tube, blant. Corolla-tube narrowly cylindric, very short in the
bud, afterwards lengthening to ‘2 to '4 in.; sometimes longer, lobes of
the limb 4, narrowly oblong, sub-acute, much reflexed, ‘2 in.long. Stigma
exserted, clavate at first, the arms afterwards divergent. Frust ellip-
soid, blunt, ‘3 in. long and ‘2 in. diam, (when dry) glabrous. Kurz. For.;
Flora Burm. II. 22; Hook. fil. F1. Br. Ind. III. 141.

Penane: Curtis, 2486. PErak: King’s Oollector 5691, 5737, 5896 ;
(Wray 3491°9); Scortechini 168.—Distris. Burma; Grifith (K.D.)
2992. .

The corolla of this is much shorter than those of I. pendula, and it is white and
the leaves are often broader. The two species are closely allied. A form collected
in Perak by Wray (No. 3491) conneots the two, combining the longer corollas and
peduncles which are oharacteristio of I. pendula with the general facies of I. divere
sifolia.

40. PAVETTA, Linn,

Characters of Izora, but the style very slender and much longer
than (often twice as long as) the corolla-tube ; the stigma not thicker
and sometimes even thinner than the style and usually entire; the
stipules larger and sheathing, especially those of the lower part of the
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inflorescence ; leaves membra.nons —8Species about 70, in the tropics of
the old world.

Lurge much branched shrabs ; cymes corymbose pedunculate,
2 to 4 in. in diam., often in panioles :—
* Leaves pubescent to tomentose beneath, ovate-elliptio,

elliptio or elliptic-rotund - ws 1 P. indica.
Leaves slightly pubescent to glabrous beneath elliptio
lanoceolate or oblanceolate w1 P.indica var. glabra.

B8mall little branched or unbranched shrabs; cymes sessile

or nearly 80, 1 to 2 in. in diam., never in panicles: leaves

pubescent beneath :—
COalyx woolly ; leaves densely and softly pubescent beneath 2 P. naucleiflora.
Oalyx glabrous or nearly go; leaves hispidulous beneath... 8 P. humilis.

1. Paverra inpica, Linn. sp. Pl. 110. A shrub or small tree,
young branches slender, glabrous, pubescent, or tomentose like the leaves.
Leaves membranous, variable in form, in the Malayan specimens (vAs.
polyantha) elliptic-lanceolate or oblanceolate, in the British Indian
ovate-elliptic, elliptic, or elliptic-rotund ; in all, except some of the latter,
acute or acuminate at the apex, pubescent tomentose or glabrous be-
neath, the base always much narrowed ; main-nerves 5 to 7 pairs, usu-
ally faint, carved ; length (in Malayan specimens) 4 to 7 in.; breadth
1 to 2 in.; petiole ‘35 to 5 in.; stipules triangular, acuminate, shorter
than the petioles, deciduous. Oymes terminal, shorter than the leaves,
on peduncles 1'5 to 4 in. in length, corymbose, many-flowered, 2 to 4
in. in diam., often in panicles ; the stipules at the bifurcations rather
large and persistent. Flowers on pedicels about ‘2in. long. Calyz from
*05 to ‘1 in. long, narrowly campanulate, with 4 short triangular teeth
or sub-truncate. Corolla *5 to *75 in. long ; the tube very slender, cylin-
dric; the limb '3 to ‘4 in. across, with 4 oblong blunt lobes. Style much
exserted, slender like the stigma. Fruit globular-oblong, glabrous, about
the size of a pea. Wall. Cat. 6175; Blume Bijdr. 951 ; W. & A. Prod.
431; Wight Ie. t. 148; Miq. F1. Ind. Bat. IL. 276; Hook. fil. Fl. Br.
Ind. III. 150; Trim. Fl. Ceyl. II. 349. P. Finlaysoniana, Wall. Cat,
6177. P. alba, Vahl. Symb. III. 11, P. petiolaris, Wall. Cat. 6786 ;
Hook. fil. Fl. Br. Ind. III. 150. Ixora paniculata, Lam. Dict. 1II, 344,
I. Pavetta, Roxb. Fl. Ind. I. 385 : Kurz Fl. Burm. II, 18.

In all the provinces, but not common.

VAR. polyantha, Hook fil. l.c. 150. Flowers numerous, crowded in
puberulous or pubescent cymes ; leaves thinly membranous, oblanceolate
or elliptic-lanceolate, glabrous or puberulous beneath. P. polyantha,
Wall. Cat. 6176; Bot. Regist. t. 198. P. graciliflora Wall. Cat. 6178,
P. petiolaris, Wall. Cat. 6180. P. Rothiana, DC. Prod. IV. 491:
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W. & A. Prod. 431. P. villosa, Heyne in Roth. Nov. Sp. 88 (not of Napl.)
Ixora tomentosa VaR. glabrescens, Kurz. Fl. Burm. I1. 19.

In all the provinces: common.

The variety tomentosa, Hook. fil. 1.0. characterised by ovate or rotund elliptio
often subacute thickly membranous leaves more or less pubescent or tomentose,
and with the inflorescence also pubescent or tomentose oocurs chiefly in British
India. The synonymy of it is as follows : P. tomentosa, Wall. Cat. 6173 all the sheets
exoept B.: P velutina 6174 : P. mollis 6179 ; P. canescens 6181.

2. PAVETTA NAUCLEIPLORA, Wall. Cat. 6171. A shrub orsmall tree,
young branches thicker than a crow-quill, tawny-tomentose. Leaves
oblanceolate, shortly acaminate, narrowed from above the middle to the
petiole; both surfaces olivaceous when dry; the upper at first pubes-
oent, afterwards becoming less so, but even when adult the midrib always
pubescent; the lower densely and persistently pale-pubescent, espe-
cially on the midrib and 9 or 10 pairs of oblique prominent main-nerves;
length 4'5 to 7 in.; breadth 1-85 to 2:75 in. ; petiole ‘3 to *75 in., pubes-
cent. Stipules broadly triangular, acaminate. Oymes terminal, solitary,
densely compound-umbellate, 175 in. broad and not quite so long, the
branches and pedicels densely pubescent; branches divaricate with afew
ovate-lanceolate bracteoles near the flowers. Flowers *75 in. long, exclu-
ding the style, on unequal pedicels always longer than the calyx. Calyz
tubular ‘1 in. long, ribbed, densely pubescent, the mouth with § short
triangular erect teeth. Corolla-tube narrowly cylindric, sub-glabrous;
limb pubescent and with 4 oblong blunt lobes. Fuit globular not
ridged, sparsely hairy, crowned by the small calyx, 25 in, in diam.
two-celled by abortion. Seed single fleshy, convex on the back;
G. Don, Gen. Syst. III. 575: Hook. fil. F1. Br, Ind. III. 152. Izora
naucleiflora, Kurz, For. Flora. II. 19.

Pexawa: Curtis 1060, 2217, 2646, 3382. PERAK: Scortechini; Wray
3619.—DisTrIB. Base of Eastern Himalaya, Burma.

8. Paverta mHUMiuis, Hook. fil. F1. Br. Ind. IIT. 151. A small
shrub with anbranched pale reugh stem 6 to 12 in. long, densely pubes-
cent at first but afterwards sub.glabrous. Leaves membranous, close
together, oblong-oblanceolate, shortly acaminate, much narrowed at the
base ; upper surface minutely rugulose when dry, glabrous, the midrib
sparsely adpressed-hispid; lower surface sub-adpressed hispidulous:
main-nerves 6 or 7 pairs, faint, little curved, ascending; length 85 to 6
in.; breadth 1-25 to 1'75 in.; petiole *3 to *5 in., swollen at the base, his-
pid; stipules broadly triangular, acuminate, hispid. Cymes solitary,
terminal, sessile or sub-sessile, usnally 1 to 1°5 in. in diam., dense.
Flowers shortly pedicellate, glabrous, *75 in. long. Calys funnel-shaped,
the mouth with 4 short acute teeth, Corolla-tube about ‘6 in. long,
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narrowly cylindric, the limb with 4 blunt oblong lobes. Fruit globular,
glabrous, ‘25 in. in diam.

Maraoca: Grifith (K.D.) 83007 ; Maingay (K.D.) 856; Hullett, 763.
41, MoriNDa, Linn,

Shrubby, somtimes scandent ; rarely arboreous. Leaves membranons,
rarely in whorls of three: stipules connate, sheathing. Flowers connate
by their calyces, axillary or terminal, simple panicled or umbellate
pedunculate heads. Calyz-tube short, the limb short or absent. Corolla
salver- or funnel-shaped, coriaceous, the tube short; the limb usually 5-
(rarely 4- to 7-) lobed, valvate in bud. Stamens equal in number to the
corolla-lobes, on short filaments; anthers linear or oblong, dorsi-fixed.
Ovary 2- or spuriously 4-celled ; style included or exerted, 2-branched:
ovules solitary in the ovarian cells, ascending. Frust formed of the
sucoulent enlarged calyces; the contained pyrenes 1-seeded, horny or
cartilaginous, usually free but 2 or 4 of them sometimes cohering to-
gether. Seeds obovoid or reniform, with membranous testa and fleshy
or horny albumen ; the embryo terete, radicle inferior.—DisTRIB. Species
about 40, all tropical.

Erect shrubs or trees, with pulpy infrutescences we 1. M, citrifolia.
Large woody climbers :—
Infrutescence dry, more than 1 to 2 in, in diam., external-
ly marked with many large deeply pitted hardened
calyces ... ose oo e we 2, M. lacunosa.
Infrutescence about 1 in, in diam., pulpy, smooth,
bearing externally a few long narrow soft tubular

calyoces ... . 8. M. rigida.
Infrutescence about 25 in, in dnam., mthont large pro-
mding ulyc“ s sae we & M. umbellata.

1. MoRINDA CITRIPOLIA, Linn. Sp PL. 176. A glabrous small tree
or large shrub; young brances thinner than a goose-quill, obtusely 4-
angled, pale-brown. Leaves broadly elliptic, occasionally obovate-elliptic,
shortly acuminate, the base cuneate, one of the pair opposite the peduncle
often suppressed; both surfaces pale-brown when dry: main-nerves
6 or 7 pairs, curved upwards, thin but slightly prominent on both sur-
faces ; length 5 to 10 in,; breadth 225 to 45 in.; petioles ‘2 to °4 in.;
stipules transversely oblong or sub-orbicular, entire or 2- to 3-fid., *3 to
*5 in. long. Peduncles axillary, solitary, about 5 in. long, each bearing
a many-flowered capitulum 1 to 1.75 in. in diam. Calyz truncate. Co-
rolla fusiform in bud : the tube °3 to *5 in. long, pubescent in the throat,
otherwise glabrous: limb °5 or *6 in. across, with 5 lanceolate lobes.
Anthers with their tips exserted, filaments woolly. Infrutescence when
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ripe gvoid or globose, 1 to 1'75 in. long, yelldw, fleshy: each pyrene 2:
seeded. Roxb. Fl. Ind. I. 541; Hunter in As. Resear. IV. 35; DC.
Prod. IV. 446 : Ham. in Trans. - Linn. 8op, XIII. 533; W. & A. Prod:
419; Wall, Cat. 8418: Brand. For. Flora, 277; Kurz, For. Fl. Burm,
II. 60; Hook. fil. FL Br. Ind. IIL 155; Trimen FI. Ceyl. III. 354;
Gaertn. Fruct. I. 29. M. bracteata, Roxb. Hort. Beng. 15; FI. Br. Ind. L.
544; Ham, lo. 534; DC. lc. 447; W. & A. lc ; W:ght Ill t. 126;
Wall. Cat. 8419; Brandisl.c. 277.

In all the provinces: in or near cultivation, bnt probably in many
cases not wild,—DistriB. Brit. India, Ceylon, Malay Archipelago.

VAR, elliptica, Hook. fil. L.c. Leawes narrowly elliptic-oblong, taper-
ing to each end, shining : peduncles slender, 1 to 1°5 in. long: frmtmg
heads 5 to ‘75 in. diam. Wall, Cat. 8434. .

In all the provinces: more frequent than the typical form

2. MoRiNDA LACUNOSA, King & Gamble, n. sp. A powerful olim-
ber 30 to 60 feet long :-young branches thinner than a goose-quill, angled,
sparsely and minutely pubescent. Leaves thickly. membranous, elliptic.
sharply and shortly acuminate, the base cuneate ; upper surfaces dark-
brown when dry, glabrous except the puberulous midrib; lower paler,
the retipulations very distinct; main-nerves about 8 pairs, curving up-
wards, very bold on the lower surface, slightly depressed and faint on
the upper; length 45 to 6 in.; breadth 2 to 2:75 in.; petioles 5 to 1:25
in.; stipules apiculate, only ‘15 in. long. Heads abont ‘5 in. in diam.
(when in flower) with one or two linear coriaceous bracts at their bases,
solitary, on pubernlons peduncles about 1 in. long, collected in twos or
threes at the apices of the branches. (Calyces completely confluent by
their sides, irregularly cupular, the limb coriaceous, produced into a
large oblique triangular lobe at one side, otherwise sub-truncate. Disk
large, cushion-like, convex. Oorolla unknown. Infrutescence (when
- ripe) globular, 1'5 in. in diam.; the surface covered with the protruding
irregularly 4-sided conical enlarged calyces, each with a wide plt on its
apex; indiyidual fruits 2-celled, 2-seeded.
’ Psnx nga Oollector, 4320, 6030 82541 Soortechmz

This is easily distingnished by its large deeply pitted infrutescence which is
dry, not at all pulpy. .

3. MoriNDA RiGIDA, Miq. F1. Ind. Bat. IL. 246. ‘A woody climber

20 to 80 feet long; young branches thinner than a goose-quill, at first

minutely rusty-tomentose, afterwards with glabrescent pale spongy

bark. Leaves dark-coloured when dry, the edges recurved, thickly

coriaceous, narrowly elliptic, shortly and bluatly acuminate or blunt,

the base cuneate; upper surface shining, glabrous except the pubescent
J. m 12
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base of the midrib; the lower uniformly pale-pubescent; midrib dis-
tinct ; main-nerves (18 to 12 pairs) very indistinct on both surfaces;
length.2 to 4 in.; breadth 1 to 1:6 in.; petiole ‘3 or *4 in., pubescent.
Stipules broadly oblong, blunt, scaly, ‘2 in. long. COapitula on pubern-
lous peduncles ‘2 to 8 in. long, in fascicles of 3 or 4 at the apices of the
branches. Flowers *4 in. long, confluent by their calyces into globular
capitula ‘2 in. in diam. Calyz very short, cupular. Corolla salver-
shaped, ‘35 in. long, the tube narrow, the limb with deflexed oblong
blunt lobes ‘1 in. long, densely hairy on the upper surface. Infru-
tescence when ripe pulpy, elliptic (often transversely so) with ono or two
elongate very protruding enlarged calyx-tubes.

Perak: King's Collector 4004; Wray 2284; Ridley 7204, 10258 ;
Hullett 5665. SiNaaPoRrE: Ridley 3818, 4126. Maracca: Qrifith (K-
D.) 2947 ; Maingay (K.D.) 874.—DisTriB. Borneo.

4, MORINDA UMBELLATA, Linn, Sp. PL 176. A powerful glabrous
climber; young branches thinner than a goose-quill, pale-brown, angled,
shining. ZLeaves thinly coriaceous, narrowly oblong or elliptic-lanceo-
late, the apex shortly acuminate, the base much narrowed; both sur-
faces pale olivaceous-brown when dry, transversely reticulate; main-
nerves 5 or 6 pairs, curved, ascending, faint; length 3:5 to 5 in.; breadth
1 to 135 ; petioles ‘2 to ‘3 in.; stipules sheathing, entire, truncate, or
slightly toothed, °15 in. long. Heads sub-globular, about ‘25 in. in diam.,
on slender peduncles varying from '35 to 1 in. in length (lengthening in
fruit to nearly 2in.) from 5 to 8 collected in an ebracteate mmbel at
the end of a branch. COalys sessile, truncate. Corolla almost rotate,
longer than the calyx, its tube about 1° in. long, slightly constricted
at the mouth, throat densely villous; limb ‘2 in. across, its lobes oblong,
obtuse, glabrous on the outer surface, densely woolly on the inner. Ripe
infrutescences about *25 in. indiam, DC. Prod. IV. 449; W. & A. Prod.
420; Wall. Cat. 8431; Kurz For. Flora, Burma, II, 62 ; Hook fil. Fl. Br.
Ind. IIL. 157. M. scandens, Roxb. Fl. Ind.I. 548; DC. Prod., IV. 449,
M. tetrandra, Jack in Mal. Misc. I. 13; Wall. Cat. 8432; Roxb. F1
Ind. ed. Carey & Wall. II. 203; DC. L.e. M. Padavora, Juss. Gen, 206.
Morinda, Wall, Cat, 8429.

In all the provinces; common.—DisTRiB. Burma, Southern India
snd Ceylon, Malay Arclhipelago, China, Japan, Australia.

VAR, Scortechinii, King & Gamble. Young branches, under sur-
faces of the leaves, and peduncles rusty-pubescent; leaves elliptic-obo-
vate, shortly and abruptly acuminate; pedicels 15 to 2 in. long.

Perak: Scortechini 2015. Collected only once.
VAR, Ridleyt, King & Gamble. Young branches and under surfaces
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of the leaves softly pubescent; leaves oblanceolate or oblong-lanoeolate,
shortly acuminate: peduncles less than 1 in. long.

SiNegapoRe: in Botanioc Garden Juungle, Ridley 5668 6470 6471,
6916.

42. RENNELLIA, Korthals.

Characters of Morinda but the heads few-flowered and in terminal
panicles, the ovules peltate; the seeds thin, orbicular.—DisTRIB. b or 6
Malayan species.

Nore.—In this we include the genus Tribrachya, Korthals, which, as desoribed
by its author, differs from Rennellia only in having the flowers in each head limited
to three.

Inflorescence panicnlate .+ 1 R. paniculata,
”» spicate <« 2 R. speciosa.

1. RENNELLIA PANICULATA, King & Gamble, n. sp. A small gla-
brous tree or shrub; young branches at first dark-brown, afterwards
becoming pale, striate, thickened at the nodes., Leaves sub-coriaceous,
elliptic, acate or shortly acuminate, the base much narrowed; upper
surface dark-brown when dry; the lower paler-brown, finely reticulate ;
main-nerves 10 to 12 pairs, slightly curved, spreading, prominent like -
the midrib on the lower surface, indistinct on the upper; length 6 to 9
in.; breadth 2:25 to 3'75 in.; petioles ‘8 to 1'25 in.; stipules oblong,
obtuse, ‘4 in. long. Inflorescence paniculate, erect, terminal ; the branches
opposite, or sometimes whorled, ‘6 to 9 in. long, each bearing at its apex
3 or more sessile flowers. Calys a very shallow entire cup. Corolla
corinceous ; the tube cylindric, *5 in. long ; the limb nearly as long as
the tube with 5 recurved lobes. Anthers included, attached near the
throat, versatile, on short filaments. Style short; stigmas lanceolate.
Infrutescence globular, *5 in, in diam., glabrous, with several orbicular
calyces protruding on the surface.

PeRAK: Scortechini 316; King's Qollector 2164, 2592, 5432. Pen-
ANG: Curtis. .

2. RENNELLIA 8PECIOSA, Hook. fil. F1. Br. Ind. IIIL. 158. A small
glabrous shrub; young branches about as thick as a goose-quill, pale,
striate, thickened at the nodes. Leaves thinly coriaceous, oblanceolate
or elliptic-lanceolate, shortly acuminate, the base much narrowed;
upper surface olivaceous-brown, the lower olivaceous, reticulate ; main-
nerves 7 to 9 pairs, curved, ascending, slightly prominent; length 5 to
9 in.; breadth 1'5 to 35 in.; petioles ‘5 to 1 in.; stipules coriaceous,
often 2-lobed, oblong, sub-acute, breaking off about the middle. Inflo-
rescence 1 to 2 in. long, terminal, erect, on a short petiole; flowers
from 3 to 6 on very short branches. Calyz sessile, cupular, truncate.
Corolla coriaceous, *75 in. long, salver-shaped ; limb with 5 short oblong
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blant sub-erect lobes. Infrufescence the size of a large pen. Morinda
speciosa, Wall, Cat. 8436 ; Kurz For. Fl. Burma, II. 62. o

Maracoa: GQrifith (K.D.) 3046; Maingay (K.D.) 918/2. PeRrAk:
Scortechini 668; Ridley 7197; Wray 2897, 4008; King’s Collector.495,
5967.—DistrRIB. Burma.

' VAR. elongata King &? Gamble mﬂore:cence 2'to 6 in. long; flowers
mostly in threes.

WELLESLEY PROVINCE : Radley 7010. PamaNG: Ridley 2193, 5834.
PeRAR : King's Oollector 3926; thley 9710; Scortechini 106.—DIsTRIB.
Sumatra.

43. Pmsnu'romzms, Thwaites.

Shrubs with compressed 4-angled branches. Leaves sub-coriaceous ;
stipules 1- or 2-cuspidate. Floivers unisexual, usnally on slender pedi-
cels, in sub-umbellate axillary and terminal, sometimes pedunculate
fascicles. Calyz-tube in the male flowers small, turbinate; in the female
longer, obovoid, persistent; limb cupular. Corolla-tube cylindric, with
glabrous throat; lobes of the limb 4 or 5, spreading, valvate in bud.
Stamens included in the corolla-tube and équal in number with the lobes
" of the limb; dorsifixed near their bases by short filaments. Ovary 2-
celled ; style filiform, with 2 linear or lanceolate arms ; ovules solitary in
each cell, attached above the middle of thé septum. Berry small, 1-cell-
ed, 1-2-seeded. Seed sub-globose, peltate, deeply concave in the ventral
surface ; testa membranous ; embryo small ; cotyledons reniform ; radicle
inferior.—DisTRIB. 3 or 4 species, in tropical India, Ceylon and Ma,ltiya.

. Flowers on rather long slender pedicels ... «s 1 P, albidifiora.

Flowers sub-sessile or sessile ... «. 2 P. subsessilis.

1. PRISMATOMERIS ALBIDIFLORA, Thw. in Hook. Kew Journ. VIIL
268, t. VIL. f. A. An evergreen shrub or small tree, glabrous; young
branches thicker than a crow-quill, pale. Leaves narrowly elliptic or
elliptic-]a.nceolate sometimes oblanceolate, the apex much acuminate,
the base much narrowed; both surfaces pale-greenish or yellowxsh-
brown, and rather dull when dry; the lower reticulate; main-nerves 5
to 7 pairs, curved, spreading and iuterarching about g line from the
edge; length 2'5 to 4°5 in.; breadth 75 to 15 in. ; petioles ‘1 to ‘2 in.;
stipules small, fugacious. Flowers usually in sessile fascicles, rarely in
pedunculate umbels; pedicels ‘3 to *75 in. long, ebracteolate, filiform.
COalyz '05 to -1 iu. long. Corolla white.; the tube *5 to *75 in. long,
narrowly funnel-shaped, the lobes of the limb narrowly oblong, blunt,
nearly as long as the tube, spreading. Fruit globose or ovoid, smooth,
*25 in. in diam. Thwaites Enum, Pl. Ceyl. 154, 421 ; Bedd. Ic. Pl, Ind.
Or. t. 93; Hook. fil. F1. Br. Ind. IIL 159; Trimen F). Ceylon, II 355.,
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Ooffea tetrandra, Roxb. Fl. Ind. I.-538; Wall. Oat. 6242; DC. Prod. 1V.
499; Kurz For. Fl. Burma. II. 28. Rubiae, Wall. Cat. 8470.

In all the Provinces: common.—DistRie. Burma, ,Khasia Hills,
Malay Archipelago, Ceylon. . . .

Besides'the foregoing. there is.in Herb. Calcutta a single specimen (Bodlev
2196) with flowers only in bud and no fruit. This is distinguished by ovate-elliptic
leaves with 4 or 5 pairs of slightly curved ascending nerves, and few-ﬂoweted lax
panicleson filiform axillary peduncles about 1°5 in. long, -

- 2. PgisMaToMERIS SUBSESSILIS, King & Gamble. A glabrous shrub :
young branches thinner than a goose-quill, pale, polished. Leaves
narrowly elliptie, the apex and base acuminate ; both sides pale-brown
when dry, dull, the midrib prominent, the reticulations obsolete; main-
nerves 5 to 7 pairs, slender; spreading, mtemrcbmg ‘1 in. from the
edge; length 2:25 to 4'5.in;; breadth 75 to 1:35 in.; petiole ‘15 t6 4
in.; stipules under ‘1 in. in length, broad, connate into & ring, edch
2-toothed. - Flowers 2 .or 3, on very short pedicels, or sessile, in a termi--
nal fascicle. -Calyz about ‘2 in. long, funnel-shaped, the limb wide,
about as .long as the tube, truncate with minute acute teeth. COorolla
1'25 in. long, salver-shaped, the tube narrow ; the limb nearly as long as
the tube, divided to its base into 5 narrowly lanceolate, deflexed, doria-
ceous lobes. Fruit a broad smooth dldymons berry, about ‘6 in. in diam.’
and °5 in. long.

PERAK : Scortechzm 355; Wfay 289 ngs Coliector 8071 at ele-
vations of 3000 t0.4500 feet. ..

" Differs from P. albtdiﬂora in its neu-ly sessile ﬂowers and Im'ger cnlyx, oorolla.'

and fruit. -
. 44 Gxuocn'rnonss, Blume.

Chmbmg glabrous: shrubs ‘with slender terete’ branches.” Lea’vé'w
apposite, coriaceous or sub-coriaceous; tbe stipules broad, acute, deci-'
duous.  Flowers sthall; on short’ pediéelé, unisexual, .in aiil]nry fascicles'
or pedunculate heads; bracts deciduous. Calys with a small short
tube, the limb annular, trancate or 5-toothed, persistent. Corolla coria-"
ceous with a short tube and woolly {hroat; the limb with 4 or 5.
oblong-lanceolate lobes, valvate in bud, the apices inflexed. Disk broad,
depressed. §tamens equal in number to the corolla lobes, on short fila-
ments, dorsi-fixed, in the corolla tube, linear-oblong, exserted. Ovary
4-celled ; style of male flower:entire; of female stout, bifid. Ovules 1
in each cell, broad-based, attached to tho inner angle of the cell. . Drupe:
globose, fleshy, with 2 to 4 dorsally compressed pyrenes. Seeds ‘com-
pressed, ascending; tésts miembramous; embryo small, basal, mdwle
inferior.—DIBTRIE. 3 or 4 species, all Malayan. >
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Leaves broad and rounded at the apex, sometimes with

a short broad blunt point, 2:25 to 4 in. long and 1'25

to 2'25 in. broad ; fruit °5 in, in diam. ... « L @G, coriacea.
Leaves acuminate at the apex, elliptic-lanceolate {often :

narrowly so) 2'35 to 8-25 in, long and °5 to 1'1 in, 'broad;

fruit the size of a pea e o we 2. @, sublanceolata,
Leaves shortly and abruptly acuminate, rarely sub-

acute, 85 to 6 in. long and 1'86 to 2'5 in. broad ; fruit

globose, *5 to *6 in. in diam. .., «s 8. Q. macrophylla.

1. GYNOCHTHODES CORIACEA, Blume Bijdr. 993. Young branches
thinner than a goose-quill, nearly black. Leaves thinly coriaceous, ellip-
tic, elliptic-rotund or elliptic-obovate, obtuse or shortly bluntly and
abruptly apiculate, much narrowed to the base; main-nerves 4 to 6
pairs, spreading, only slightly curved, faint; both surfaces alike, nearly
black, slightly shining; length 225 to 4 in.; breadth 12 to 2:25 in.;
petioles ‘4 or *5 in.; Flowers ‘3 in. long, few, on short axillary peduncles.
Oorolla-tubs very narrow, about as long as the limb ; lobes of limb linear-
oblong, densely hirsute on the upper surface, spreading. Fruit globose,
pulpy, 4-celled; pyrenes I1-seeded. Miq. Fl. Ind. Bat. II. 313; DC.
Prod. IV. 467.

SiNaarorE: (Bot. Garden Jungle), Ridley 6410, 10393, 2871.—
DistriB. Java, Borneo, Timor.

2. GYNOCHTHODES SUBLANCEOLATA, Miq. FIL. Ind. Bat. Suppl. 548.
Branches thiuner than a goose-quill, dark-coloured when dry. Leaves
thinly coriaceous, elliptic tauceolate, often narrowly so, acuminate, the
base much narrowed ; both surfaces dull and blackish when dry ; main-
nerves indistinct, 5 or 6 pairs, ascending, little curved; length 2:25 to
825 in.; breadth '5 to 1'1 in.; petioles ‘2 to *4 in.; stipules triangular.
Flowers few, about 35 in. long, sub-sessile on very short axillary hran-
ches. Calys-limb truncate but with 5 distant minute teeth. Corolla-
tube short, rather wide, hairy inside; limb with 5 broadly lanceolate
sub-acute lobes longer than the tube. Anthers slightly exserted. Stigma
with 2 elongate plano-convex lobes. Fruit pisiform, smooth, on a short
pedicel. Hook. fil. F1. Br. Ind. 1II, 160. @. coriacea, var.—, Miq. in.
Aon. Mus. Lugd. Bat. IV, 244. Paederia tetrandra, Wall. Cat. 6249.
? Psychotria, Wall. Cat. 8385. Rubiacea ? Wall. Cat. 8297.

SiNgaroRE: G. Thomson ; Ridley; King’s Collector 319. Maracca:
Maingay (K.D.) 919; Griffith. PenaNa: Wallich.—Disteie. Borneo,
Sumatra.

3. GYNOCHTHODES MACROPHYLLA, Kurz in Journ. As. Soc. Beng.
1872, Pt. 1I, 314. Young branches angled, nearly as thick as a goose-
quill, the bark pale. Leaves coriaceous, elliptic or elliptic-oblong, shortly
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and abruptly acuminate or sub-acute, the base cuneate; upper sarface
very dark-brown and shining when dry, the lower paler and dull ; main-
nerves 6 or 7 pairs, spreading, slightly prominent on the lower surface
scarcely visible on the upper; length 3-5 to 5'5 in.; breadth 1'35 to
2'5 in.; petioles ‘8 to *5 in.; stipules short, broad. Flowers 25 in. long,
on thick short axillary pedicels. Calyz-tube almost globular; the limb
cupular, as long as the tube, truncate. Fruit *5 or ‘6 in. in diam., pul-
Py, globose or broadly depressed-pyriform with 4 pyrenes (one often
abortive). Kurz For. Flora Burm. II. 33: Hook, fil. Fl. Br. Ind. IIIL
160.

Mavacca: Maingay (K.D.) 934.

Perak: Ridley; Wray 1156; King's Colledor 5807.—DISTRIB,
Andamans, Nwoba.rs.

The Andaman specimens have darker narrower leaves than those from the Malay
Peninsula.

45. SPERMACOCE, Linn.

Herbs or small under-shrubs, usually with 4-angled branches.
Leaves membranous or coriaceous, penni-nerved or longitudinally nerved ;
the stipules connate-into a campanulate tube with a truncate bristly
mouth. Flowers usually red or blueish, small or minute, solitary and
axillary, or inaxillary or terminal fascicles, heads or cymes, sometimes
densely crowded. Calyz obovoid, or ovoid, the mouth with 2 or 4 per-
sistent teeth often with interposed bristles or processes. Corolla funnel-
or salver-shaped; the mouth with 4 valvate lobes. Stamens 4, inserted
on the throat or tube of the corolla, filaments short or long. Anthers linear
or oblong, included or excluded. Disctumid or absent. Ovary 2-celled ;
each cell with a single ovale attached to the middle of the septum,
amphitropous. Style filiform ; stigma capitate or with 2 oblong arms,
Fruit coriaceous or crustaceous, mericarps dehiscing variously, Seeds
oblong or ovoid, grooved ventrally, the testa thin, embryo axile, coty-
ledons thin and broad.—DisTriB. Species about 150, tropical and sub-
tropical.

Leaves spathulate, obovate or blantly oblong, the base
narrowed, main-nerves 8 pairs, faint, hispid ... oo 1. 8. hispida,
Leaves narrowly elliptio, tapering acutely to each end,

main-nerves 8 or}4 pairs, very bold and prominent beneath 2. 8. scaberrima.,

Leaves narrowly oblong-lanceolate, acute, pale beneath,
main-nerves sub-obsolete .., oo w8, 8, stricta,

1. SeerMacoce HISPIDA, Linn. Sp. Pl, 102. Herbaceous, diffuse,
spreadiug or sub-erect; stems half as thick as a goose-quill, acutely
4-angled ‘and somewhat grooved when dry, sparsely and minutely
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hispid, especially on the angles. Leaves sub-coriaceous, obovate, spa-
thulate or oblong, sometimes elliptic, always blunt at the apex and
t«aperxng inore or less to the base, continnous with the short, wide-
cnpnlar, pubesoent bristle-bearing persistent stipules ; upper surface
“reticulate (when dry), scaberulous, olivaceous, strigose; the  lower
pale, with spreading hispid hairs oo the' nérves; main-nerves about 3
pairs, rather straight, faint, oblique; length ‘35 to ‘75 in.; breadth
‘15 to *4 in. Oymes small, axillary, hardly longer than the stipules,
4- to 6-lowered. - Flowers ‘4 in long, sessile, with a few small mem-
branous toothed bracteoles between them. Calyzsmall, densely silky,
urceolate-campanulate, with 4 long narrow acute’ spreading lobes.
Qorolla three times as long as the calyx, salver-shaped, glabrous, the 4
broadly ovate teeth silky at their apices. Stamens about as long as
the corolla-lobes; anthers oblong, filaments and style equal. Stigma
large, transversely oblong. Capsule ovoid or sub-globular, sparsely hispid,
crowned by the narrow, reflexed calyx-lobes, 2-celled with a single
brown seed in each cell. DC. Prod. IV. 555; Roxb. Fl. Ind. I. 373;
Wall. Cat. 825; W. & A. Prod. Fl. Penins. Ind. 438; Hook. fil. Fl. Br.
fud. II1.201; Trimen FIl, Ceyl. IL, 371. 8. artwulam, Linn. fil. Suppl.

119; Roxb. FL Ind. lc.; Wall. Cat. 827; W. & A. Prod. le.; Kurz
Jouru As. Soc. Beng. 1877 IL. 137. 8. scabra, Willd. Sp. PL L 5§72;

Roxb. Le. 371; Wall. Cat. 824. 8. hirta, Rottb. in Nov. Ac. Berol.
1803, 95. - 8. longicaulis, Wall, Cat. 826. 8. avana, Wall. Cat. 828.
S. ramogsissima, Wall. Cat. 829. 8. tubularis Br. in Wall. Cat. 836.

In all the provinces: common, —DISTRIB British India, Ceylon,
S. China, Malaya Archipelago.

2. SPERMACOCE SCABERRIMA, Blame Bijdr. 946. Henbaceons, woody
near -the base; stems procumbent,” much branched, thinner than a
goose-quill, 4-angled, the angles "with stiff reflexed .small white hairs,
otherwise glabrous and shining, dark-brown. Leaves olivaceous, coria-
ceous, narrowly elliptic, tapering acutely to each end, scssile, upper
surface scaberulous, with a very -few short white hairs; the lower
pa.ler, pilose on the midrib and nerves; main-nerves 3 or rarely 4
pairs, ascending obhquely, little curved, depressed on the upper sur-
face and very prominent in the lower; length 5 to 1 in.; breadth -2 to
*4 in. . Stipules cupular, the mouth with 3 to 7 erect stiff bristles,
glabrous. Oymec small, axillary, sessile, 4- to 8-flowered, condensed,
*15 to ‘2 in. in diam. Flowers about *15 in. long, sessile or on very shart
pedicels, with short fliform bracteoles between them. Calyz oblong,
constricted below the mouth, glabrous, the lobes lanceolate, shghtly
ciliate on the edges, spreading. Corolla not much exceeding the calyx,
funnel-shaped, glabrous except for a few ciliae on the edges near the
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base of the narrowly-lanceolate spreading lobes. Stamens exserted from
the throat of the corolla but shorter than its lobes. Anthers oblong, the
filaments rather long. Style about as long as the filaments; stigma
large, thick, transversely oblong. COapsule slightly more than ‘1 in. long,
oblong, crowned by the large spreading calyx-lobes, smooth, membran-
ous, dehiscent, each cell centaining a single oblong blant black seed.
DC. Prod. IV. 555; Miq. Fl. Ind. Bat. IT. 331; Hook. fil. Fl. Br. Ind.
IIL. 201. 8. longicaulis, Br. in Wall. Cat. 826. ,

Mavacca: Qriffith. SiNgapore: Ridley 5897, 8954. Prrax: Scor-
techini 12, 64, 78, 602.—DistriB. Malay Archipelago.

3. Serrmacoce STRICTA, Linn. fil. S8uppl. 120. Herbaceous, érect,
little-branched, pale-olivaceous when dry; branches as thick as a crow-
quill, 4-angled and with 2 broad deep grooves, minutely hispid or
sub-glabrous. Leaves sessile, coriaceous, oblong-lanceolate, acute, the
base narrowed to the stipule; upper surface shining, glabrous or
minutely hispid; the lower paler, dull, the midrib prominent and
sometimes minutely hispid, nerves obsolete on both surfaces; length
*75 to 1'25 in. Stipules conjoined to form a deep campanulate cup, -
the mouth acuminate or truncate but always with 6 to 8 long spread-
ing bristles. Flowers -3 in. long, in clusters of 2 or 3, axillary, sessile
subtended by a few pectinate bracteolates. Calyz campannalate, his-
pid outside, the mouth with 4 deep, lauceolate, acnminate, spreading
lobes. Corolla much exserted beyond the calyx, tubular, with 4 deep,
bolong, sub-erect lobes inflexed and sometimes hispid at the apex.
S8tamensslightly exserted ; anthers sagittate, on long filaments. Stiyma
large, 2-lobed, as long as the stamens; style long filiform. Capsule
oblong-obovoid, smooth, membranous, 2-celled, dehiscent, with a single
black oblong seed in each cell. Roxb. Hort. Beng. 83; FIl. Ind. I
370; DC. Prod. IV. 554; Kurz in Journ. As. Soc. Beng. 1877 II. 137.
8. lasiocarpa Br. in Wall. Cat. 832. 8. pusilla, Wall. in Roxb. Fl. Ind.
ed. Carey & Wall. 1. 379; Cat. 823; Don. Prod. 134. 8. filina, Gard-
neri and angustifolia, Wall, Cat. 830, 834, 835. 8. triandra, Ham. in
" Don. Prodr. 134, Bigelovia stricta, Blume Bijdr. 945. B. lasiocarpa.
Roxburghiana & Kleinii, W. & A, Prod. 437. B. myriantha, Miq. F1.
Ind. Bat. II. 384. Borreria pusilla, DC., Prod. l.c, 543.

PenaNe: Ourtis 1936. Maracca: Goodenough 1490, Pamang: Rid-
ley 1624.—Disrtris. British India.

46. PaeDERIA, Linn,

Twining, slender, footid shrubs, glabrous or pubescent ; the branch-
e8 thin. Leaves opposite, rarely in whorls of three, membranous
J. m 13



96 ' King & Gamble—Flora of the Malayan Peninsuls. [No. 3,

petiolate, stipules broad, acuminate, deciduous.  Flowers in axillary and
terminal 2-8-chotomously branched cymose panicles, with or withont
bracteoles. COalyz tube campanulate or turhinate; the limb 4 or &
toothed, persistent. Qorolla funnel-shaped, its throat glabrous or vil-
lous; 4 or 5 lobes of the limb with inflexed crenulate margins, their
apices sometimes 3-lobed, spreading. Stamens 4 or 5, linear-oblong, in-
serted in the tube of the corolla by very short filaments. Ovary 2-cell-
ed ; stigmas 2, slender, twisted. Ovules one in each cell, basal, erect.
Pruit compressed or globose, with thin shining fragile epicarp, separat-
ing early from the 2 pyrenes; pyrenes orbicular or ovoid, dorsally com-
pressed, with or withont wings, each containing a single compressed seed
with membranous testa adherent to the pyrene; cotyledons large, thin,
cordate; radicle small, inferior.—DisTriB. Species 10 to 12 mostly in
tropical Asia, one in Brazil.
Fruit compressed, orbicular; pyrenes flat, winged, with

radiating ridges on the dorsal surface :—

Leaves and the branches of the panicles always op-

posite ... «w. 1. P. foetida.
Leaves and the branches of the panicles often in
verticels of three or we 2. P.verticellata.
Fruit globular; pyrenes oupped, with neither marginal
wings or dorsal ridges . .. «. 8. P. tomentosa.

1. PaEDERIA FOETIDA, Linn. Mant. 1. 52. Glabrous or puberunlous;
branches thinner than a goose-quill, dark-coloured and comprossed
when dry. Leayes ovate to lanceolate, the apex acute or apiculate, the
base usually rounded or slightly cordate but sometimes cuneate; both
surfaces cinereous or olivaceous-brown when dry, and fively reticulate,
glabrous except for the occasional pubescence on the leaf nerves beneath
and the tufts in their axils; main-nerves 4 or 5 pairs, oblique, faint;
length 2 to 3:5 in.; breadth 1 to 1'5 in.; petioles ‘5 to 15 in.; stipules
broadly ovate-lanceolate, acuminate, often bifid, under '1 in. in length.
Flowers pink, 35 in. long, shortly pedicellate, in lax spreading trichoto-
mous (often scorpioid) cymes arranged in divergent axillary and ter-
minal panicles from 3 to 15 in. long and usually bearing leaves like those
of the stem but smaller; bracteoles minute, linear. Oalyz less than ‘1
in. long, campanulate, its mouth acuntely 4- to 5-toothed. Corolla fan-
nel-shaped, three times as long as the calyx, usually pubescent ; the lobes
of the limb crenulate, short, spreading only slightly, Fruit ‘4 to *5 in.
across, orbicular; epicarp with 5 ourved vertical veins in each side,
thin, shiniog; pyrenes orbicular, with pale marginal wings, the centre
with many bold radiating ridges on the dorsal surface, nearly smooth
on the ventral. Wall. Cat. 6247, excl. E.; Roxb. Fl. Ind. 1. 683; id. ed.
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Wall. & Carey II. 517; W. & A. Prod. Fl. Pen. Tnd. 424; Blume
Bijdr. 968; DC. Prod. IV. 471; Griff. Notul. IV. 267; Ic. Pl. Asiat.,
t. 479, f. 3; Miq. Fl. Ind. Bat. Il. 258; Miq. in Aun. Mus. Lugd. Bat.
TV. 254; Hook. fil. Fl. Br. Ind. III. 195.

Perak: King's Qollector 1125, 4916, 7560 ; Scorteching 263. Panana :
Ridley 1256. PeNANG: Curtis 24. Maracca: Griffith.—DisTriB. British
India, Malay Archipelago, Andaman Islands.

2. PamDERIA VERTICELLATA, Blume Bijdr. 968. Glabrous except
the lower surfaces of the leaves; branches thinner than a goose-quill,
dark and slightly and bluntly 4-angled when dry. Leaves coriaceous,
usually opposite but sometimes in whorls of three, lanceolate, ovate-
lanceolate or elliptic, shortly acuminate, the base cuneate; both surfaces
brown when dry, dull, the upper always glabrous, the lower often
punbescent, the reticulations on the lower side rather distinct and trans-
verse; main-nerves 6 or 7 pairs, curving, oblique, rather prominent on
the lower surface; length 25 to 4 in.; breadth 1 to 175 in.; petioles 1
to 1'75 in.; stipules broadly triangular, short, very deciduous. Flowers
*6 in long, funnel-shaped, shortly pedicellate in lax pedunculate branch-
ing cymes arranged in pairs or whorls of three in long narrow panicles,
bracteoles minute. Pantcles from 3 to 18 in. long, often bearing petio-
late narrowly oblong leaf-like bracts *5 in. long; branches from 75 to
3 in. long, diverging, opposite or in whorls of three. Oalys less than
‘1 in. long, glabrous or puberulous, narrowly funnel-shaped, the mouth
dilated and with 4 small triangular teeth or sub-truncate. Corolla
tubular, coustricted at the base, ‘6 in. long; the teeth less than ‘1 in.
Jong, acute, erect. Anthers linear-oblong, apiculate, iucluded in the
corolla; their filaments nearly as long as themselves, dorsi-fixed. Fruit
much compressed, orbicular, ‘4 to *5 in. across, with 5 curved vertical
veins on each side; pyrenes as in P. foetida. DC. Prod. IV. 471;
Miq. Fl. Ind. Bat. II. 259; Hook. fil. F1. Br. Ind. IIL. 195; Ann. Mus.
Lugd. Bat. IV. 255.

SerANGoR: Ridley 7416. Maracca: Maingay (K.D.) 885. PeRrak:
Scortechini 446, 1573; Wray 3042; King's Oollector 3177, 3736, 4457,

4780, 5316, 5410, 10613 ; Curtis 3182, 3340. SiNecaPORE: Ridley 2835,
3647, 6469.—DisTr1B. Borneo.

3. PAEDE:IA TOMENTOSA, Blame Bijdr. var. rLABRA, Kurz. Gla-
brous or sparsely pubescent; branches slightly thicker than & crow-quill,
compressed and brown when dry. Leaves membranous, ovate to lan-
ceolate ; apex acute, base rounded or cuneate: both surfaces brown when
dry, the lower paler and minutely reticulate, pubescent in the nerve axils;
length 2-25 to 4 in.; breadth ‘85 to 1°5 in.; petioles *25 to 1in.; stipules
not connate, triangular, acaminate, less than 'l in. long. Panicles as
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in P. foetida but shorter and less branched ; the branches long (often 2'5
in.), diverging, markedly scorpoid. Flowers *5in. long, secund, sessile
or pedicellate on the same branch, Calyz ‘1 in. long, narrowly cam-
panulate, with 5 sharp teeth, glabrous. Corolla 5 in. long, cylindrie,
the mouth with 5 short erect acate teeth, pubescent outside. Fruit -2
to ‘3 in. in diam., globular, shining, without veins, crowned hy the
small calyx; pericarp brittle, pale-brown when dry. Pyrenes cupular,
without wings or ridges. DC. Prod. IV. 471; Miq. Fl. Ind. Bat. IL
258; Miq. in Ano. Mus. Lugd. Bat- I1. 254; Hook. fil. Fl. Br. Ind. IIL
197.. P. barbulata Miq. in Ann, Mns. Lugd. Bat. IV. 255.

Maracca: Maingay (K.D.) 886. Perak; Scortechini 1876; King’s
Collector 6048.—DisTriB. Malayan Archipelago.

‘The typical form of this has pubescence on the stems, under surfaces of the
lenves and on the panicles. It is the form found in Burma and Assam. In our
region only this variety glabra has as yet been collected. Except in the shape of
ita fruit and seeds this species differs little from P. foetida, ‘Liun.

47. SarrosmMa, Blume.

Shrubs, foetid when bruised, usually glabrous, often with subulate
bristles at the apices of the branches and the bases of the pedancles.
Leaves membranous, sometimes in whorls of 3 or 4; stipules usually con-
nate into a 1- to 3-pointed sheath. Flowers small, white, axillary or
terminal, solitary or in fascicles of about 3, sessile or pedicelled, or in
pedunculate cymes; the bracteoles minute, often counate. (alyz-tube
funnel-shaped ; the limb dilated, 4- to 6-lobed or toothed ; persistent.
Qorolla funuel-shaped or campanulate, the throat villous; the limb with
4 or 5 broad blunt lobes valvate in bud and with inflexed margins.
Stamens 4, inserted on the throat, sessile or on short filaments ; anthers
more or less narrowly oblong. Ovary 2-celled; style filiform, with 2
short branches; ovales 1in each cell, erect, basal. Fru:t small, oblong or
globose, containing 2 or (by abortion) 1 pyrene. Seeds elliptic and soli-
tary, or two and plano-convex the plane surface not grooved ; cotyledons
small and leafy; radicle small, inferior.—Distris. About 10 species,
tropical Asiatic.

Flowers sessile in dense glomerali ... T |
Flowers pedicelled, in cymes :—
Glabrous :—
Cymes ahout 1 in. long, laxly 8-flowered ...
Cymes from 1'5 to 3'5 in.long, more than 3-flowered,
the branches lax, spreading ... . e 8. 8. ternatum,
More or less pubescent... we 4. 8. Ridleys.

1. SAPrOSMA GLOMERULATUM, King & Gamble, n. sp. A shrub,

very foetid when bruised; young branches thicker than a crow-quill,

. 8. glomerulatum,

2. 8. Secortechinti.



1904.] King & Gamble—Flora of the Malayan Peninsula. 99

compressed, brown when dry. Leaves thinly coriaceous, elliptic or
ovate-elliptic, shortly and sharply acuminate, the base more or less cu-
neate, both surfaces brown when dry; the lower paler, dull, and with
sparse transverse reticulations; main-nerves 6 to 9 pairs, pale and pro-
minent on the lower surface like the midrib, depressed on the apper;
length 3-5 to 7 in.; breadth 1:75 to 3 in.; petioles *25 to ‘4 in.; stipules
cartilaginous, united into & short more or less persistent ring with some
short bristly processes inside it. Flowers crowded, to the number of 4
or 5, in a multibracteate solitary glomerulus borne at the apex of a short
branch between two leaves; the branch bearing in its lower third a
pair of lanceolate bracts about *5 in. long. Female glomerulus quite
sessile, about ‘3 in. long and ‘4 in. broad ; the male glomerulus some-
what larger than the female, borne on a short compressed peduncle ‘4
to *75 in. long and enveloped for the lower two-thirds of its length in a
loose sheath formed of two acuminate partly conjoined bracts. The
onter bracteoles of each glomerulus longer and thicker than the inner,
broad, very concave, and forming a persistent involucre; the middle
bracteoles broadly ovate-rotund with terminal caudate appendages; the
inner ones narrower and embracing the flowers by pairs, appendiculate.
Flowers sessile, about ‘25 in. long. Calyz °1 in. long, coriaceous, cam-
panulate, the mouth truncate and with 4 or 5 minute distant acute
teeth. Corolla salver-shaped, about ‘2 in. long; the tube short and
wide; the limb longer than the tube, with 4 broad blunt spreading
lobes; anthers 4 to 6, linear-oblong. Fruit sessile, snb-globula.r, smooth,
crowned by the small annular calyx, ‘3 to '35 in. in diam.; pericarp
thick ; seed solitary, sub-globular, hard.

Psrak: Scortechini; Ridley 9835; King’s Colleclor 783, 6031, 8166.
Si18aaPORE : Ridley 10931. JOHORE: Ruiley 4213,

The fruit when ripe is said to be blue, and the flowers variously pale-green or
white.

VAR. angustifolia, King & Gamble: leaves rather more coriaceous
than in the typical form, ovate-lanceolate, acuminate, 3 to 4 in. loug
and 1:25 to 1°4 in. broad.

Maracea: Goodenough 1856. NEeari SEMBILAN: Ridley 1856.

Flowers are absgent in both the specimens cited here. When these are obtain-
ed, they may afford charaoters to separate this ns a good species.

2. SaprosMa ScortecHINII, King & Gamble, n. sp. A shrub, glab-
rous except the midrib and nerves of the leaves on the lower surface;
young branches thicker than a crow-quill, with pale-brown spongy bark.
Leaves thinly coriaceous, elliptic, shortly and bluntly acuminate, the
base cuneate ; both surfaces brown when dry; the upper glabrous; the
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lower puberulous on the midrib, otherwise g 18, laxly reticulate;
midrib bold on both surfaces; main-nerves 6 " pairs, obligune, bold
on the lower surface, faint on the upper; length 3:5 to 5'5 in.; breadth
1'5 to 25 in.; petiole ‘2 to ‘25 in. 8tipules very short, connate into a
sheath; mouth with short bristles. Oymes one to three at the apices of
the brauches, about 1 in. long (longer in fruit), laxly 3-flowered, the
peduncle angled, puberulous, with small lanceolate bracteoles in whorls,
Flowers *5 in. long; their pedicels about the same. Calyz funnel-
shaped ; the mouth with 4 deep linear-lanceolate spreading lobes. Corolla
twice as long as the calyx, tubular, expanding at the mouth ; lobes 4,
obloug, blunt; throut with a ring of hairs. Stamens 4, included. Asn-
thers curved, oblong ; their filaments attached to the tube. Disk coni-
cal. Ovary 2-celled, 2-ovuled. Frust ellipsoid, smooth, *65 in. long ; the
remains of the calyx 2 in. long, blue when ripe. Seed solitary.

Perak: Scortechins 511, 670 ; Kings Collector 4138, 5020.

8. SaprosMA TeRNATUM, Hook. fil. in Bth. & Hook. fil. Gen. Plant.
1I. 131; Fl. Br. Ind. III. 198. A glabrous shrub; young branches
rather thinner than a goose-quill, pale when dry, compressed. Leaves
often in whorls of three, thickly membranous, elliptic or elliptic-lanceo-
late, rarely oblanceolate-elliptic, shortly aud rather abruptly acuminate,
the base cuneate ; both surfaces pale-brown when dry, the upper shin-
ing ; the lower dull and paler; main-nerves 7 to 9 pairs, oblique, little
curved, pale and prominent on the lower surface, the reticulatious trans-
verse aud rather distinct on the lower surface only ; length 4 to 8 in.;
breadth "1'5 to 3'25 in.; petioles ‘4 to ‘6 in. long, with many short na-
equal bristles at their bases and inside the counate setusely-toothed
stipules. Oymes solitary or fascicled, from 1'5 to 35 in. long, (longer
iu fruit) axillary, pedunculate, or branching from the base ; the branches
lax, spreading, sparsely flowered ; the bracteoles few, linear. Flowers *4
in. long, ou pedicels varying from 2 to ‘6 in. long. Calyz ‘1 in. long,
shortly campanulate, the mouth wide and with 4 broad blunt teeth. Co-
rolla ‘3 in. long, salver-shaped, puberulons; the tube wide; the limb
*35 in. across with 4 or 5 broad reflexed lobes. Fruit ovoid or sub-
globular, crowued by the rather large calyx-teeth, ‘35 in, in diam.; 1-
seeded ; seeds ellipsoid. Kurz. For. Fl. Burma II. 29. Paederia ternata,
Wall. Cat. 6248 Roxb. Fl Ind, ed. Carey & Wall,, II. 520; DC. Prod.
1V. 471. Mephitidea sp., Griff. Notul, IV. 267 ; Ic. Pl. Asiat. t. 476.

-PERAK : Scortechint 1163; Wray 2262, 2907, 2929, 3943 ; King's
Qollector 1975, 2764, 3052, 4006, 4069, 6760, 8491. PamANG: Ridley
2225. SeLangGor: Ridley 8236.—DisTriB. Andaman Islands, Burma,
Khasia Hills, Sumatra, Java,

4. Sarrosma Riptevi, King & Gamble. A shrub? Young branches



1904]  King & Gamble—Flora of the Malayan Peninsula. 101

compressed, thicker than a crow-quill, pale, glabrous below, pubescent
or tomentose towards the apices. Leaves membranous, oblanceolate
to elliptio, shortly and rather bluntly acuminate, the base much
narrowed ; both surfaces pale-brown when dry and minutely pitted ; the
upper glabrous and with the midrib channelled; the lower sparsely
pubescent, the midrib densely so and prominent; main-nerves 7 to 10
pairs, spreading but curving upwards at their apices, thin but prominent
below ; length 3 to 3:75 in.; breadth 1 to 1'5 in.; petiole ‘1 to ‘15 in.
Stipules connate, pale, coriaceous, forming a narrow cup pubescent out-
side at first, but ultimately glabrous, from less than ‘1 to '15 in. deep,
irregularly toothed, persistent. COymes axillary and terminal, less than
half as long as the leaves, trichotomous, the branches 3- or more-flower-
ed, often with 2 elliptic acute involucral bracts at the base. Flowers
‘25 in. long, their pedicels °1 in. Caly» salver-shaped, *15 in. long; the
tube narrow, tomentose externally ; the limb with 5 deep oblong blunt
spreading or deflexed lobes; disk large. Ovary 2-celled, 2-seeded.
. Qorolla and Fruit nnknown.

SingaPORE: Ridley 6474, only one specimen seen.

48. HrypNoPHYIUM, Jack.

Glabrous epiphytic shrubs, with a dilated tuberous fleshy stem,
simple or lobed and perforated by ants. Leaves coriaceous, elliptic, ob-
tuse. Flowers small, sessile, axillary, solitary or in fascicles, white.
Oalyz-tube ovoid-cylindrie, the limb truncate. (orolla salver or funnel-
shaped; tube short, hairy inside; limb 4-lobed, valvate. Anthers 4,
oblong, subsessile on the corolla-throat. Ovary 2-celled; stigma 2-
lobed ; ovules one in each cell, basal, erect. Fruit containing two coria-
ceous pyrenes surrounded by pulp. Seeds oblong, plano-convex, testa
thin with dark lines, embryo in the centre of the fleshy albumen.—
DistriB. 3 or 4 species in Malaya, N. Australia, Fiji.

HYDNOPHYTUM FORMICARIOM, Jack im Irans. Linn. Soc. XIV. 124,
All parts glabrous. Stem tuber-like, smooth, several inches to a foot in
diameter, bearing roots from its base and from its apex a few short
bramches as thick as a goose-quill and compressed mear the nodes, pale
and striate when dry. Leaves elliptic or elliptic-oblong, sometimes obo-
vate, the apex obtuse, the base cuneate; both surfaces pale-brown when
dry; the midrib distinct on both; the 6 or 7 pairs of ascending little-
earved main-nerves slender on both surfaces and the reticnlations obso-
lete; length 2'5 to 3-5in.; breadth 1 to 2:5, petioles ‘1to ‘2 in. Flowers
few, ‘25 in. long, sessile in axillary fascicles. COalyz widely campa-
nulate with rounded base and truncate apex. COorolla-tube nearly twice
a8 long as the calyx, wide, with 4 tufts of hair in the throat; limb about
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half as long as the tube, with 4 broad oblong acute lobes, thickened at
the apex. Anthers elliptic, on very short filaments inserted at the base
of the tube. Fruit broadly ovoid, crowned by the cup-like remains of
the calyx, glossy orange-red when ripe, about ‘2 in. long. Blume Bijdr.
956: DC. Prod. IV. 451; Kurz For. Fiora Burma, II1. 8; Hook. fil. Fl.
Br. Ind. IIL. 194; Beccari Malesia II. t. XLVIL f. 1 to 11; XLVIIL f.
1 to 8. H. montanum, Blume and DC. 1l. cc. Lasiostoma formicarium,
Spreng. Syst. I. 423; Wall. Cat. 9055.

Mavacca: Griffith (K.D.) 2975; Maingay (K.D.) 864. PeNaNG:
Qurtis 2164. Perak: Scortechini 934; Wray 2673 ; King's Collector
4994. JoHORE: Ridley 335, 2840. SiNGaPORE: Ridley 1617.—DisTRIB.
Cochin-China, Sumatra, Borneo.

49. GeopHILA, Don.

Small, slender, usually perennial, creeping herbs, glabrous or pubes-
cent, the stems rooting. Legves orbicular, reniform, ovate, often cordate,
on long petioles. 8tipules ovate, entire. Flowers small, solitary and
snbsessile or in pedunculate, bracteate, axillary or terminal umbels.
Calyz-tube obovoid ; its segments from 5 to 7, slender, persistent, spread-
ing or reflexed. Oorolla rather long, funnel-shaped, the throat hairy;
lobes 4 to 7, valvate in bud. Stamens equal in number to the lobes.
Anthers dorsifixed, linear; filaments thin. Ovary 2-celled; style slen-
der, with 2 long or short branches: ovules erect, one in each cell.
Fruit fleshy, with two plano-convex pyrenes. Seeds plano-convex, with-
out any veutral groove; embryo minute, basal ; radicle inferior.—Di1sTRIB.
about 16 species, all tropical.

Lenves with broad, usually cordate bases :—
Flowers solitary, axillary :—

Leaves glabrous, 5 in. long ... oe G. humifusa.
Leaves hairy, 6 to 1 in. long ... . 2. G.pilosa.
Pedancles with 1 to 8 flowers; leaves remform to ovate-
cordate, glabrous, ‘5 to 1'76 in. in length and breadth 8. G. reniformis.
Peduncles with 6 to 9 flowers in an umbel ; leaves glab-
rous, 175 to 8 in. long . 4. G.melanocarpa.
Leaves with narrow bases never cordate, spmoly aud mi-
nutely adpressed hnlry. 1tol6in. Iong, peduncles few-
flowered ... . ... 8. @. 8cortechinis.

—

1. Geopmita HUMIFUSA, King & Gamble, n. sp. Stems very
slender, glabrous, rooting at the nodes, often several feet long. Leaves
thickly membranous, glabrous, in distant pairs, ovate-cordate, acute, the
edges nndulate when dry, ‘4 in. long and ‘25 in. broad, the petiole as
long as the blade, main-nerves about 3 pairs, one pair basal; stipules
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broad-ovate, '1 in, long. Flowers solitary, axilary, sub-sessile. Fruit
as large as a currant, fleshly, bright-red. )

PerAx: Scortechini 412,—DisTRiB. JAvA: on the Gedeh Volcano,
King. SuMATRA : Beccari 44 ; Forbes 2059.

2. GeopriLA piLosa, H. H. W. Pearson in Hook. Ic. Plant., t. 2691.
More slender than G. reniformis, the stem, leaves, peduncles and calyx
with much stiff pubescence. Leaves broadly ovate-cordate, with sub.
acute apices and slightly waved edges, both surfaces and petioles with
pale stout curved hairs, the upper olivaceous, the lower paler green;
main-nerves 3 pairs, much curved, spreading and ascending, rather dis-
tinet (when dry) on the lower; length "6 to 1 in.; breadth ‘35 to 65
in.; petioles ‘5 to 2 in. Stipules ovate, ‘1 in. long. Peduncles termiual,
*5 to ‘8 in. long, tomentose. Flowers solitary, or 2 to 3 in an umbel
with 2 lanceolate hairy bracts at its base. IFlowers 25 in. long, sub-
sessile, (alyz-tube cylindric, densely hairy, its lobes linear. Corolla
tabular, with 5 deep ovate-acute teeth, pilose externally. Fruit sub-
globular, black, crowned by the sub-coherent calyx-lobes, ‘3 in. in diam.

SiNGaPORE : Ridley 9516.—DisTriB. BORNEO: Barber 249.

3. QGeopHILA RENIFORMIS, Don. Prodr. 136. Stem as thick as a crow-
quill, 6 to 18 in. long, glabrous, the branches short. Leaves broadly
ovate-cordate to reniform, the apex sub-acute or obtuse; upper surface
brown when dry, the lower paler, both glabrous, the main-nerves mostly
radidting from the base of the midrib, 3 or 4 pairs, not prominent; length
*5 to 1'6 in.; breadth 5 to 1°75 in.; petioles ‘35 to 2 in., often puberu-
lous. Stipules small, semilunar, the apex reflexed. Pedunoles slender,
*5 to 2 in. long, slender, 1- to 3-flowered. Flowers *6 in. long, without
pedicels, with lanceolate bracts at their bases. Oalyx-lobes deep, narrow-
1y lanceolate. CUorolla much exceeding the calyx, its lobes lanceolate,
glabrous or pubescent externally. Berry red, crowned by the calyx-lobes,
sub-globular, '35 in. in diam. DC. Prod. IV. 537; W. & A. Prod.,
436; Wight Icon. t. 54; Dalz. & Gibs. Fl. Bomb. 111; Miq. Fl. Ind.
Bat. II. 311; Hook. fil. Fl. Br. Ind. IIL 178. Q. diversifolia, DC. l.c.,
Wall. Cat. 8325. Psychotria herbacea, Linn. Sp. Pl. 245; Roxb. FL
Ind. I. 533. Cephaclis herbacea, Kurz in Journ. As. Soc. Beng. 1877,
I1. 140. . diversifolia, BL Bijdr. 1004. )

Maracca : Maingay (K.D.) 927; Goodenough 1526. Pmm{ Scor-
techini 130, 2183; Wray 3368; King’s Collector 265, 905. Pewang: Ourtis
1930; Deschamps. Poongam: Ourtis 3235. Kepam: Curtis.—DIsTRIB.
Malayan Archipelago, Ceylon, British India, Andaman Islands,
Polynesia, S. China, tropical America and Africa.

4. GeopHILA MELANOCARPA, Ridley in Trans. Linn. Soe. (2) III
313, t. 62. Stems 6 to 18 in. long, compressed, as thick as or thicker

J. . 14
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than a crow-quill, glabrous. Leaves thickly membranous, oblong-ovate;
slightly cordate at the base, the apex sub-acute, the edges slightly
waved ; both surfaces glabrous, pale olivaceous-brown, the reticulations,
midrib, and 3 to 5 pairs of ascending main-nerves prominent; length 1:75
to 3 in,; breadth *75 to 1'5 in.; petiole 1 to 2:5 in.; puberulous. Stipules
lanceolate, 1 in. long. Peduncle terminal, slender, ‘75 to 8 in. long, com-
pressed, bearing an umbel of 6 to 9 flowers with an involucre of linear
blunt bracts at its base. Flowers ‘6 in, long, on glabrous pedicels much
shorter than themselves. Oalyz-tube ‘25 in. long; its lobes longer, ob-
long, obtuse. Corolla-tube about *25 in. long, its lobes shorter, oblong,
blunt. Stamens included. Fruit fleshy, broadly ovoid, black when ripe,
shining, ‘35 in. in diam. and (including the persistent calyx-teeth)
slightly longer; pyrenes ‘25 in. long, plano-concave with a ridge on each
side.

" PERAK : Scortechini 129 ; King’s Collector 10134, Maracca: Rid-
ley 1608. SeLANGOR: Ridley 8569.

5. GeopHILA ScorTECHINL, King, n. sp. Stem prostrate, rather
thicker than a crow-quill, obscurely 4-angled, 1 or 2 feet long; the
branches short, erect. Leaves sub-fleshy, ovate or ovate-elliptic, bare
narrowed or rounded; both surfaces with sparse very minute white
adpressed hairs; upper (when dry) pale-brown, the nerves indistinct ;
lower yellowish, the midrib and the 3 or 4 pairs of much curved ascend-
ing nerves slightly prominent ; length 1 to 16 in.; breadth ‘6 to ‘9 in.;
petioles -35 to *75 in. Peduncles terminal, about as long as the leaver,
slender, compressed, bracteote, dichotomous near the apex and bearing
two small linear bracts at each bifurcation. Flowers few, on short brac-
teolate pedicels, ‘6 in. long (to the end of the long style). Calyz with
a long narrow tabe, and 5 long linear acuminate lobes puberulous out-
side. Style very long, filiform.

PerAK: Scortechini.

CEerHAELIS, Swartz.

Undershrubs or perennial herbs, usually erect. Leaves oblanceo-
late, obovate or oblong; stipules usually solitary, connate at the base
(in the Malayan species) Flowers in involucrate heads. Calyz with
a funnel-shaped tube and (in the Malayan species) an entire persistent
limb. Corolla funnel-shaped or salver-shaped, its throat naked or
hairy ; lobes of the limb 4 or 5, erect or spreading, valvate. Stamens
4 or 5, inserted in the mouth of the corolla-tube, usually shortly ex-
serted. Anthers oblong or linear, dorsifixed. Ovary 2-celled (rarely 3- or
4-celled. Style long or short. Ovulesl in each cell, basal, erect. Frust
dry or fleshy, of two plano-convex pyrenes. eeds plano-convex, their
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testa membranous, albumen horny. Embryo small, basal, the cotyledons
leafy.—DistriB. Species about 70, all tropical.
Stipules coriaceous, their bases coriaceous and leaving bold scars on the stem :—
Capitula sessile, 1 to 3 in. across; leaves 8 to 5 in. broad §
stipules broadly ovate, ‘8 in. long o 1. 0. Grifithis.
Oapitula pedanculate, *75 to 1 in. across; leaves 5 to 86
in. broad; stipules coriaceous, broadly ovate with dis-

coloured edges, ‘1 to *5 in. long e wo 2. 0. cuneata.
Stipules not coriaceous, leaving no scars on the stem we 8. 0. Ridleys.

1. Cepuaeuis GrirFiTHIL, Hook. fil. F1. Br. Ind. III. 178. Young
branches thicker than a swan-quill, lenticellate. Leaves membranous,
oblong-oblanceolate, shortly and rather abruptly acuminate, gradually
narrowed from above the middle into the long slightly winged petiole,
both surfaces glabrous, brown when dry, the lower the paler; main-
nerves 12 to 20 pairs, curving upwards, prominent like the midrib on the
lower surface, rather faint on the upper surface when dry; length 10
to 16 in.; breadth 3 to 5 in.; petioles 2'5 to 3 in, Stipules coriaceous,
sub-orbicular, their apices sub-acute, ‘8 in. long, the margins entire,
thin, and discoloured. Capitulum sub-globular, from 1 to 2 in. in
diam., sessile or shortly stalked, bearing numerous orbicular bratecs
like the stipules, but smaller. Flowers ‘75 in. long, on short pedicels.
Calyz ‘15 in. long, the tube narrow-cylindric; the mouth abruptly
campanulate, entire, truncate. Corolla funnel-shaped, ‘65 in. long,
mouth with 5 ovate-acute reflexed lobes. Fruit ‘35 in. long, compressed,
slightly grooved along the edges, with a broad dorsal rib on each side, -
crowned by the calyx-limb. Seed thin.

Mavacea: Griffith (K.D.) 3032; Maingay (K.D.) 928, NEGrI SeM-
BILAN: Ridley 10109. PEraK: King's Collector 746, 2534, 6261, 6399,
10782; Wray 1197, 1338, 3027; Ridley 9755; Scortechini.—Distris.
SuMATRA : Forbes, 2511.

Differs from 0. cuneata in the longer and sessile capitulum and somewhat
larger leaves and stipules.

2. CerHAELIS CUNEATA, Korth. in Ned. Kruidk. Arch. IT, 248. A
shrub ; young branches thinner than a goose-quill, glabrous, the nodes
sometimes close together and always marked by the pale coriaceous
bases of the deciduous stipules. Leaves thickly membranous, oblanceo-
late or elliptic-oblanceolate, gradually narrowed from above the middle
into the slightly winged petiole; both surfaces glabrous, olivaceous
when dry, the lower the paler; main-nerves 10 to 18 pairs, curved,
spreading and ascending, indistinct on the upper surface when dry but
distinct on the lower, the midrib broad ; length from 5 to 10 in.; breadth
1 to 2'5 in.; petioles narrowly winged, ‘5 to 1'5 in. long. Stipules
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coriaceous, broadly ovate and about -5 in. long or forming small shallow,
cups ‘1 in. deep always with more or less broad discoloured edges
Capitulum pedunculate, from ‘8 to about 1:25 in. in diam. enveloped in
thickly membranous, veined, involucral bracts, the inner being mostly
orbicular-oblong but the two or three lower (external) elongate-oblong
and connate; the peduncle from 1 to 3 in. long, ebracteate. Flowers
*75 in. long. CQalyz only ‘15 in. long, cylindric but widening slightly at
the truncate apex. Corolla ‘65 in. long, infundibiliform, the mouth
with 5 short triangular reflexed lobes. Anthers linear-oblong, their
apices slightly exerted. Disk large and deep. Style longer than the
anthers; stigma fleshy, 2-lobed, exserted. Fruit ‘4 in. long, compressed,
deeply grooved on the edges and with a stout dorsal ridge on each side,
crowned by the calyx.

Maracca: Griffith (K.D.) 3085 ; Goodenough 1979 ; Derry 609 ; Main-
gay (K.D.)929; Hullett 790. SiNGAPORE: Ridley 4966. Jomore, King ;
Ridley 3733, 6405. Pauanc: Ridley 2198. PERAR: 8cortechint 343 ;
Riidley 2924 ; King’s Collector 1104, 6218 ; Wray 1497, 1977.

" 8ir Joseph Hooker considers C. cuneata, Korth. to be a species, and in defer-
ence to his opinion we have kept it up. The two chief characters, on which he
relies to separate it from C. Grifithii are the pedunculate inflorescence and the
ngrrower leaves. But, in a large suite of specimens, these break down, for there
are specimens in which distinct peduncles are associated with the broadly oblanceo-
late leaves of C. Grifithii. A third and minor character used to separate the two
is the size of the stipules,—those of €. Griffithii being 1 in. in diam., and those of
C. cuneata only *26in. But, here again, there are numeroas variations which do not
fit in as distinctive marks with the other two characters. I think it might be better
to treat C. cuncata as a variety of C. Griffithii, referring to it (amongst the specimens
cited above) only Grifith 3085, Maingay 929 and Hullett 796.

3. Ceemaeuis RipLeyi, King, n. sp. Like C. Griffithii, but with
rather narrowly elliptic leaves, tapering to each end, the main-nerves
faint and only 8 to 10 pairs, 8 or 9 inches in length and from 25 to 3
in, in breadth; stipules lanceolate not coriaceous, the capitules shortly
trichotomous, 2'5 to 8 in. in diam. on thick peduncles 1 in. long, sub-
tended by two boat-shaped bracts 135 in. long, flowers shorter than the
tanceolate inner bracteoles. ’

SINGAPORE : Ridley 9515; Yapp 433. PENANG: Curits. SELANGOR:
Ridley 7417.

51. LasiaNTHUS, Jack. »

Shrubs or small trecs, often foetid, with terete branches often com-
pressed at the nodes. Leaves distichous, more or less acuminate (often

very much 80), the veins transverse qnd often distinct ; stipules usnally_
broad. Flowers small, in axillary, often bracteate, sessile (rarely pedun-
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cled), fascicles on condensed cymes. Calys-tube short; the limb with 3
to 5 long or short persistent teeth, sometimes truncate. (orolla funnel-
or salver-shaped, its throat villous; the limb with 3 to 7 valvate lobes.
Stamens 4 to 6, inserted by short filaments on the throat, often apicu-
late, included. §tyle long or short, stigmas 3 to 9, short, blunt; ovules
1 in each cell, basal, erect, usually linear. Drupe small, containing 3 to
9 triquetrous 1-seeded pyrenes. Seeds narrow, with membranous testa ;
embryo terete; radicle slender, inferior.—DisTRIB. About 50 species,
mostly tropical Asiatic.

A genus resembling in facies Urophyllum ; but distingnished from that by its
1.seeded pyrenes and deeply-lobed, not truncate, calyx-limb; also by its larger
stipules, and shorter corolla-tube.

Flowers 4-6-merous :—

Glomeruli hemispherio, sessile, not longer than the pe-
tioles ; bracts and flowers numerouns :—

Glomeruli partially or entirely covered (at least when
young) by the persistent, often ooriaceous, stipules;
leaves usaally more than 8 in. long ; bracts longer than
the flowers (except in No. 43, VAR.):—

Leaves elliptic-oblong, hispidulous on both surfaces 1. L. scabridus.
Leaves oblanceolate, glabrous on the upper surface,
pubescent (usually minutely 8o0) on the lower e
Leaves oblong-lanceolate, glabrous on both surfaces

Glomeruli not covered by the more or less decidaons
stipules, bracts longer than the flowers :—
Bracts uuequal, diminishing in size inwards; the
outer ovate-lanceolate often 1 in. long; the inmer
lanceolate or linear; pubescence of leaves rusty ... 4. L. cyanocarpus.
Bracts uniform, all linear and densely hispid ; leaves
oblong-lanceolate, thickly coriaceous, rugulose and
glabrous on the upper surface; the lower softly pu-

L. Grifithis,
L. stipularis,

bd

besocent we 6. L. rhinocerotis,
Bracts uniform, all broad ; leaves membranous; pu-
besoence of leaves yellowish... we 6. L. inzqualis

Cymes twice as long as the petioles with few flowers and

few linear hirsute bracts shorter than the flowers ; leaves

coriaceous, elliptio-lanceolate acute, glabrous above (ex-

cept the midrib), softly hairy and reticulate below, main.

nerves 11 to 18 pairs; pyrenes 5 to 7 e oo 7. L.pilosus.
Cymes not mach longer than the petioles with few flow-

ers but many linear softly hairy bracts longer than the

flowers; leaves membranous, narrowly elliptic, some.

what oblanoeolate, quite glabrous above; main-merves = °

8 or 9 pairs s < 8 L. Ridleys.
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Cymes about as long as the petioles with few flowers
and many linear pubescent bracts shorter than the flow-
ers; leaves thinly membranous, narrowly elliptic aoumi.
vate, glabrous above and wminutely pubescent beneath;
main-nerves 6 or 6 pairs ; pyrenes 4 we 9. L. flavicans,
Cymes shorter than the petioles, few-flowered, bra.cta fow :—
Leaves 8 to 10 in. long :—
All parts quite glabrous; bracts small, fimbriate
leaves 4'56 to 6 in. long . w. 10, L. longsfolius.
Leaves pubescent at least below, more or less
oblanceolate, bracts linear :— '
Main-nerves of leaves 4 pairs .. 11. L. constrictus.
Main-nerves of leaves 6 to 8 pairs —
Stipules linear, hirsute, as long as the petioles ;
calyx ‘1 in. Jong ; corolla ‘3 in. long, its lobes
Darrow s w12, L. singaporensis.
Stipules triangular, nub-ncnte or blﬁd calyx
+25 in. long; corolla shorter than the calyx, its
lobes oblong, blunt ... ee 13, L. ellipticus.
Leaves elliptic-ovate, tapering to each end, nearly
glabrous ; main-nerves 4 to 6 pairs, faint like the
reticulations ; bracts linear; flowers under ‘1 in. long 14. L. subspicatus.
Leaves oblong-lanceolate; main-nerves 5 pairs, as-
cending, the reticulations horizontal, strong, puberu-
lous on the under surface; bracts broad; flowers 16
in, long . .-
Leaves oblong, acute at both ends, under surface pu-
bescent everywhere ; main-nerves 6 or 7 pairs, as- .
cending; bracts oblong, acuminate, flowers ‘8 in. long. 16. L. Kursi.
Leaves 2 to 4 in. long, much narrower than long :—

Bracts of cymes large, broadly ovate to elliptic e 17. L. sub.inzqualis.
Bracts of oymes linear :—
Upper surfaces of leaves quite glabrous; calyx-lobes
crowning the fruit, ‘25 in. long; pyrenes 6 «e 18. L. coronatus.
Upper surfaces of leaves glabrons except for a few
hairs on the midrib; calyx teeth on the fruit short :
pyrenes 8 oo
Upper surfaces of leaves glabrous except the cinere-
ous-tomentose midrib; under surfaces minutely pi-
lose ; bracts of cyme lanceolate or oblanceolate, taper-
ing to each end; flowers 4-merous e 20. L. attenualus.
Both surfaces of the leaves and all parts of the plant
with coarse flexuose hairs with bulbous bases; bracts

15. L. Wrayi.

19. L. appressus.

of cyme linear, hispid ; flowers 5-merous . 21. L. densifolius.
Cymes ebracteate, sessile, shorter or rarely a little longer
than the leaf-petioles :—

Leaves-quite glabrous on both surfaces :—
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Leaves 7 to 12 in. long and 2'5 to 8'6 in. broad :—

Lower surfaces of leaves at first pubernlous, after-
wards quite glabrous,their main-nerves 16 to 20 pairs :
stipules ‘4 in. long, coriaceous, sagittate; calyx
shortly campanulate, ‘1 in. long, obscaurely 4- or 5-
toothed ; franit nub-globn]ar, glabrous, 6-ridged ; py-
renes 5 or 6 e .
Lower surfaces of leaves nlways qmte glubrous 3
main-nerves of leaves 10 to 12 pnirs; stipules ‘2 in.
long, triangular, acaminate ; calyx ‘15 in. long, wide-
ly tubalar, the mouth trnncate, frait hairy; pyre.
nes 4 . .
Mnmmerves of leaves 10 pa.lrs stipules ‘16 in. long,
broadly triangalar with abrupt oblong apices: calyx
*23 in. long, tubnlar, the mouth truncate hut obscure-
ly 4-toothed
Leaves 86 to 6 in. long :—
Leaves elliptic or oblanceolate-elliptic, 1'85 to 2'5 in.
broad ; main-nerves 5 pairs; fruit ellipsoid, 4-ridged,
*45 in, long ; pyrenes 4, rugulose
Leaves oblong-lanceolate, 1 to 1°4 in. broad ; main-
nerves 8 or 9 pairs ; fruit sub-globose, ‘2 in. in diam,;
pyreunes 4, smooth o
Leaves quite glabrous on both surfaces except for a
few adpressed hairs on the lower part of the midrib on
each, elliptic-oblong, sharply acuminate, 6 to 65 in,
long and 1'6 to 2 in. broad ; main.nerves 8 or 9 pairs...
Leaves glabrous on both surfaces except the midribs
and 10 to 13 pairs of main-nerves, adpressed-pubernlous
on both, elliptic-oblong, 8 to 4'26 in. long and 1'26 to
1'5 in, broad
Leaves quite glabrous above, minutely aub-stngose be-
low, elliptic or oblong-elliptic, bluntly acuminate or
sub-acute :—
Leaves with 10 or 12 pairs of main-nerves
Leaves with 8 or 4 pairs of main-nerves...
Leaves glabrous on the upper surface, the lower sparse-
ly pilose everywhere

“eee oo oo

vee I

an

ooe oo

Leaves glabrous on the upper surface, the lower hairy
on the midrib and main-nerves : —
Leaves 6 to 10 in. long, elliptic or obovateselliptio;
main-nerves 7 or 10 pairs
Leaves 8 to 7 in. long :—
Leaves narrowly oblong.lanceolate, five or six times
longer than broad, their apices candate-acuminate :—
Neither surface of leaves scaly; main-nerves 12
to 14 pairs; oymes 2-to 8-flowered ; mouth of

.o eee vee
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24.
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26.

26.

27.

28.

11.

29,
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L. robustus,

L. coriaceus,

L. pergamaceus.

L. constrictus.

L. malaccensiz,

L, chinensis.

L. Wightianus,

L. pterospermus.
L. constrictus.

L. pilosus
VAR. angustifolius

L. perakensis.
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calyx with § triangular acuminate lobes ; corolls
tubular, its lobes pubescent ; pyrenes 4or 5§ ...
Both surfaces of leaves minutely scaly; main.
nerves about 7 pairs; oymes 5-to 7-flowered ;
month of calyx trancate, entire; corolla salver-
shaped, the lobes densely hirsute ; pyrenes 7 or 8
Leaves 5 or 6 in. long, oblong, gub-acute or shortly
and bluntly acuminate; under surfaces sub-glab-
rous between the 9 to 11 pairs of adpressed-tomen-
tose main-nerves and veins; calyx cupular-campa-
nulate with 5§ triangular teeth .
Leaves .8 to 45 in. long, ovate-lanceolate, shortly
acuminate ; under surface glabrous except the pu-
bescent midrib and 5 or 6 pairs of pubescent main-
nerves; calyx with 5long unequal linear-lanceolate
lobes e o o, .
Leaves 25 to 85 in. long, lanceolate or elhptxc-
lanceolate, long-acuminate; under surface softly
pubescent on the 4 to 6 pairs of main-nerves; calyx
with 6 sub-equal linear-lanceolate lobes; fruit sub-
globular, sparsely pilose; pyrenes 5 ... o
Leaves never more than 8 in. long, elliptic-lanceo-
late, acuminate, glabrous above, reticulate beneath
and adpressed-puberulous on the 8 or 7 pairs of
bold main-nerves; calyx-lobes 5, linear-lanceolate,
unequal . T eee
Leaves never more than 1'5 in. long, oblong-langeo-~
late, acute or sub-acute, glabrous except the lower
surfaces of the 6 to 8 pairs of minutely adpressed-
puberulous main-nerves ; calyx-teeth short trianga-
lar; pyrenes 4 oo
Leaves scaberulous on the upper sarface, the lower
scabrid-puberulous between the softly puberulous 4
to 6 pairs of main-nerves, elliptio or ovate-elliptio,
4 to 6 in. long ; calyx narrowly campanulate ..,
Leaves sparsely olothed with stiff bulbous hairs-on
the upper surface, the lower with more numerous
shorter hairs, oblong-lanceolate, much acuminate ;
main-nerves 16 to 18 pairs; calyx with 5 deep lan-
oeolate lobes ... oes oo e
Leaves sparsely and minately strigose on the upper
surface, pilose an the lower, but the 7 to 10 pairs of
main-nerves and the midrib tomentose on the latter
surface; length 2'5 to 85 in.; calyx campanulate
with sub-trancate obsoletely toothed mouth

Inflorescence solitary, on peduncles much exoceeding the
petioles in length :—

Peduncles rather short, 8- to b6.flowered; leaves

80.

81.

7.

32,

38.

865.

860

87.

L. angustifolsus.

L. oblongus

L. pilosus.

L. montanus,

L. Curtisis.

L. pseudo-lueidus,

L. nervosus.

L. ‘Harveyam.

L. ferrugineus.

L. tomentosus,
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" narrowly elliptic:oblong, coriaceous, 4 to 5 iu.long
" almost glabrous, the retioulations bold and horizontal  39. L. scalariformis.
Pedancles filiform, 1. to 2-flowered ; leaves 2 t0.8 in.
long, sessile or nearly 8o, broad and unequal at the base;
both surfaces more or less hispidulous-pubescent ... 40. L. filiformis.
Peduncles filiform, 1-to 3-flowered, leaves under 1 in.
long, petiolate, sub-rhomboidal or ovate; glabrous ex-
cept sometimes the midrib at its base on the lower
surface .. ose e . s 41, L. gracilis,
Flowers 8-merous :—
Calyx and corolla 8-cleft; anthers and pyrenes each 3:—
Leaves 65 to 85 in. long, narrowly elliptic or sub-
_ obovate-elliptic, usually glabrous ; reticulations distinct,
especially below, as are the 6 or 6 pairs of main-nerves;
flowera puberulous ; fruit obliquely elliptio we 42, L. Maingayi.
Leaves 86 to 8 in. long, oblong-elliptic or lanceolate,
everywhere glabrous; reticulations and 7 to 10 pairs of
main-nerves faint; frait depressed.trigonous or sub-
didymous ; pyrenes with a transverse partition and thus
falsely 2-celled sor . e e 43. L. lucidus,

1. LasiaNTHUS sCABRIDUS, King & Gamble, n. sp. Young branches
about as thick as a goose-quill, glabrous, black when dry. Leaves coria-
ceous, oblong or oblong-elliptic, shortly acuminate, the base narrowed
and usually slightly unequal; both surfaces pale-brown when dry, rugu-
losely reticulate, scaberdlous from numerous short stiff hairs with large
bulbous bases, the midrib prominent and hirsute, the main-nerves and
veins depressed, under surface with non-bulbous hairs longer and softer
than those of the upper; the midrib and 10 to 13 pairs of curved spread-
ing main-nerves hirsute like the midrib; length 45 to 8 in.; breadth
1:35 to 235 in.; petiole *5 to 7 in.; hirsute; stipules broadly triangular-
acute or obtuse, thickly coriaceous, glabrous, *4 or *5 in. long, and near
ly as broad, persistent. Qlomeruli somewhat shorter than the peti-
oles, sessile, dense, many-flowered, partly covered by the stipules when
young, bearing very numerous linear obtuse bracts, black, glabrous and
shining on their posterior surface, but on the edges and in part cover-
ed with coarse bristly hairs. Flowers few, sessile, much shorter than
and concealed amongst the bracts. (alyz narrowly campanulate with
a glabrous tube, and 5 lanceolate pubescent lobes. Fruit glabrous, ex-
cept the persistent calyx-lobes, about ‘2 in. long; pyrenes 5, rugulose.

JoHORE : Ridley 6463, 11170, 7112. :

2. Lasiantaus GrirriTHI, Wight in Cale. Journ. Nat. Hist. VT,
505. Young branches as thick as a swan’s-quill, terete below but com-
pressed in the very young parts, sparsely and deciduously pubescent,
ultimately sub-glabrous, dark-coloured when dry. Leaves large, thickly

J.u 15
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coriaceous, oblanceolate-elliptic, shortly acuminate, the base acute ;
both surfaces pale-brown tinged with olivaceous; the upper quite glab-
rous, often rugulose from the depression of the nerves and reticulations ;
the midrib not depressed but channelled near the base; uuder-surface
paler, the bold midrib, nerves and veins, and their interspaces in a less
degree pubescent; length 8 to 12 inches ; breadth 3 to 4 in.; petioles
*3 to *5 in., winged above; stipules broadly triangular, obtuse or acute,
coriaceous, partly covering the inflorescence when young, more or lese
persistent. Glomeruli somewhat longer than the petioles, hemispheric,
condensed, many-flowered ; flowers sessile, ‘2 in, long, imbedded amongst
numerous linear deusely hirsute bracts somewhat longer than them-
selves. COalyz tubular-campanulate or campanulate, narrowed to the
base, glabrous except the hirsate ovate or lanceolate lobes. Corolla in
the perfect flowers ‘3 in. long, salver-shaped, the tube narrow, glabrous
except the villous throat; the limb with 5 narrowly lanceolate hirsute
reflexed lobes. Anthers 5, exserted beyond the dense villous hairs of the
throat, linear-oblong; filaments short. In cleistogamic flowers (which
are numerous) the corolla smaller than the calyx but resembling it, 5 or
6 lobed. Fruit glabrous, ovoid, crowned by the slightly acocrescent
calyx-lobes, about ‘2 in. long; pyrenes 5. Hook. fil. F1. Br. Ind. III. 179.

Macacea: Griffith (K.D.) 2935. JoHome: Ridley 11177, 11179.
SiNGAPORE : Ridley 4121. PEsak: King's Qollector 496.—DistIB. Bor-
neo; Havilund 84.

VAR. latibracteata, King & Gamble; bracts of inflorescence broad,
obtuse, glabrous outside, hirsute inside, shorter than the flowers, often
becoming thick, white and polished when old, persistent.

SevaNeor: Ridley 10196. Perak: Ridley 9528; Scortechini 612.

3. LasiaNTHUS STIPULARIS, Blume Bijdr. 997. A slender shrub 3
to 6 feet high; all parts except the bracts and lobes of corolla inside
glabrous: young branches half as thick as a goose-quill, dark-coloured
when dry, smooth. Leaves membranous, oblong-lanceolate, shortly and
rather abraptly cordate-acuminate, narrowed from below the middle to
the short petiole; both surfaces pale-brown when dry, glabrous, the
upper shining; main-nerves 9 to 12 pairs, curved, rather distinct on
both surfaces, the midrib grooved on the upper, prominent on the lower
surface; the main-nerves distinct on both; length 5 to 7 in.; breadth
1'5 to 2 in.; petioles *25 to ‘35 in. long. Stipules broadly ovate-cordate,
sub-acute, ‘5 to ‘6 in. long, completely covering the inflorescence. Flow-
ers nearly °3 in. long, on very short flat pedicels, surrounded by numer-
oug unequal narrowly lanceolate densely hirsute bracts longer than
themselves. (alyz campanulate, ridged ; the mouth with 4 or 5 broadly
triangular acute teeth. Corolla thrice as long as the calyx; the tube



1904.] King & Gamble— Flora of the Malayan Peninsula. 113

cylindric; the lobes 4 or 5, oblong, blunt, villous inside. Stamens 4 or 5,
on short compressed filaments; anthers oblong, their tips exserted.
Fruit ovoid-glabose, snb-ligneous, glabrous, with 8 to 10 vertical ridges,
crowned by the calyx-lobes, ‘25 in. long, and ‘2 in. in diam., 4- or 5-
celled, with a single compressed erect seed in each cell. Kurz Fl. Burm.
1I. 32. Hook. fil. Fl. Br. Ind. III. 179. Mephitidia stipularis, DO.
Prod. IV. 453.

SiNgarore : Ridley 4903, 6559, 10419; Kimg. SeLANGOR: Ridley
8230, 8575. Prrax: Scortachini 213 ; Wray 2019; Ridley 9743; King's
Oollector 340.—DrstriB. Malay and Anda.man Arohlpela.goe

4. LASIANTHUS CYANOCARPUS, Jack in Trans. Linn, Soc. XIV. 125.
A shrub 6 to 8 feet high; all parts more or less tawny- or rusty-hirsute,
the hairs shining and often flexuose; young branches half as thick as
a goose-quill. Leaves coriaceous, oblong, oblong-elliptic or oblanceo-
late-oblong, shortly acuminate, the base somewhat narrowed, unequal-
sided ; upper surface dark olivaceous-brown when dry, the lower paler
with the transverse veins distinct; main-nerves 7 to 10 pairs, curved,
spreading and ascending, bold on the lower surface, depressed on the
upper when dry; length 4:5 to 65 in.; breadth 165 to 2:25 in.; petioles
‘15 to 25 in. Stipules narrowly triangula.r, acuminate, ‘2 iu. long.
Oymes sgessile, shorter than the petioles, enveloped by a number of
densely hirsute bracts diminishing in size inward; the outer ovate-
Janceolate acuminate and often 1 in. or more in length; the inner much
smaller, lanceolate or linear. Flowers only 3 or 4, sessile, concealed
amongst the numerous bracts, only about ‘25 in. long and shorter than
even the innérmost bracts. Calyz longer than or about as long as the
corolla, campanulate, with 4 or 5 long narrow hirsute lobes. Corolla
tubnular, glabrous inside; its lobes oblong, blunt. Anthers oblong, blunt,
almost sessile. Fruit ovoid-globular, glabrous, but crowned by the long
hirsute calyx-lobes, ‘2 to ‘25 in. long, separating into 4 or 5 three-sided,
one-seeded pyrenes, Kurz For. Fl. Burma, II. 32; Hook. fil. Fl. Br.
Ind. ITI. 179. L. bracteatus and L. Roxburghit, Wight in Cale. Journ.
Nat. Hist. VI. 501, 502. L. oculus-Oati; Miq. Fl. Ind. Bat. IL 315. L.
_ laevicaulis, Kurz in Trimen’s Journ. Bot. 1875, p. 327. Lasianthus ?

Wall. Cat. 8440. Mephitidia cyanocarpa, DC. Prod. IV. 452. M.
rhinozerotis, Kurz in Andaman Report, Append. A. 40; (not of Blame ?).
Triosteum hirsutum Roxb. Fl. Ind. I. 638. Rubiacea, Wall. Cat. 8305.

In all the Providces, common.—DistriB. British India, Malay
Archipelago.

VAR. subsessilis; petioles only about ‘1 in. long, bases of leaves
oblique.

Perak: Ridley 9730; King’s Collector 472 ; Scortechini 1207.
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Wall. Cat. 8440 belongs here.

5. LASIANTHUS RHINOCEROTIS Blume Bijdr. 996. A shrab or small
tree; young branches rather thinner than a goose-quill, covered like
the petioles with dense short rusty-tomentum. Leaves coriaceous, nar-
rowly oblong-lanceolate, acute, the base rounded ; upper surface glab- -
rous, the midrib depressed when dry, the nerves depressed, the veins
inconspicuous ; lower surface everywhere hairy, the 10 to 12 bold oblique
ascending little-curved main.nerves and the stout midrib tomentose ;
the prominent transverse veins pubescent and the interspaces puberu-
lous; length 4 to 7 in.; breadth 1'5 to 2:25 in.; petioles ‘25 in. long;
stipules broadly triangular acute, pilose, ‘1 to ‘2 in. long. Qlomeruli
seasile or on short pedicels, axillary, bearing very numerous narrow
bracts, the outer linear, the inner subulate, all softy rusty-pilose, mostly
‘5 or ‘6 in. long, the inner sometimes shorter. Flowers much shorter
than the bracts and oconcealed by them, few, sessile or subsessile.
Corolla with 5 deep concave lobes, pilose outside. Fruit ovoid, pointed,
blue, about ‘15 in. long, separating into 5 three-cornered pyrenes. Miq,
Fl.. Ind. Bat. II. 815. Mephitidiu rhinocerotis DC. Prod. 453 ; Korthals
in Ned. Kruidk, Arch. II, 220.

PErak: at elevations of 4500 feet and npwards. Scortechini 532,
537; Wray 287; King's Collector 3209, 3809. SgraNaoR: Kelsall 1993,
.—DistriB. Java.

Olosely allied to L. crinstus Jao_k. bnt differing in the characters of the ha.irq
and bracts. In that species the.outer bracts are much longer than the inner; in
this the outer bracts are not longer.and only slightly broader than the inner.

6. LASIANTHUS INAEQUALIS, Blume Bijdr. 996. A shrub; young
branches twice as thick as a crow-quill, densely tawny-pilose like the
petioles. Leaves membranous, olivaceous-green when dry, elliptic, ob-
lanceolate-elliptic or oblong, shortly acuminate, more or less narrowed
to the rounded, sometimes slightly oblique, base ; upper surface shining,
glabrous, except the bold pilose midrib and puberulous nerves, minutely
reticulate; lower surface softly and sparsely pilose; length 3 to 55
in.; breadth 1 to 2 in.; petiole *2 to ‘25 in.; stipules linear, pilose, ‘6 or
*7 in. long, deciduous. Qlomeruli axillary, twice as long as the petioles,
few-flowered, the bracts broadly ovate, abruptly acuminate, bearing much
yellow hair, especially externally, *7 in. in length. Flowers ‘35 in. long,
sessile. Oalyz campanulate, with 4 deep unequal lanceolate spreading
lobes. Oorolla shorter than the calyx, with a short tube and 4 ohlong
lobes, glabrous inside, but outside covered like the calyx with long
yellow hair. Anthers ovate, almost sessile. Fruit narrowly ovoid, sparse-
ly hairy, crowned by the acorescent connivent calyx-lobes; length ‘35
in. (of which nearly half is oalyx); pyrenes 4, three-sided, rugose.
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Penane: at 1500 feet; Curtis 760. PerAK: Ridley 9726.

A very distinct species and not resembling L. cyanocarpus Jack, to which some
authors have reduced it. It is much more nearly allied to L. subinzqualis, King
& Gamble.

- 7. Lasiantaus piLosus, Wight in Cale. Journ. Nat. Hist. VI. 506.
A shrub or small tree; young branches about as thick as a goose-quill ;
covered like the petioles and undersurfaces of the leaves (and often the
stipules and inflorescence) with very dark short rusty tomentum, some-
times tinged with green. Leuves coriaceous, dark olivaceous-brown when
dry, oblong or elliptic-lanceolate, the apex sub-acute or shortly and
abruptly acuminate, the base sub-cuneate or rather rounded; both sur-
faces boldly and transversely reticulate when dry; the upper sparsely
pilgse or glabrous except sometimes the depressed faint midrib, hirsute ;
the lower sub-glabrous or sparsely bairy between the prominent ad-
pressed-tomentose main-nerves, the midrib bold on the lower surface,
depressed and glabrous on the upper; main-nerves 9 to 13 pairs, curved,
ascending ; length 45 to 6 in.; breadth 1-25 to 2'5 in.; petiole ‘1 to 8
in.; stipules triangular-lanceolate, acute, hairy, about '1 in. long. Oymes
glomerulate, sessile, few-flowered, longer (sometimes shorter) than the
petioles. Flowers sessile; bracts shorter than the calyx, hirsute. Calyz
about ‘2 in. long, cupular-campanulate, hirsute outside, with. about 5
triangular teeth. Oorolla 5- to 7-cleft, dirty purple, shortly campanu.
late. Fruit blueish-black and ultimately glabrous, sub-globular, not
longer than the persistent calyx-lobes; pyrenes 5 to 7. Hook. fil. F1,
Br. Ind. I1I. 182. L. setosus, Wight in Calec. Journ. Nat. Hist. VI. 506 ;
Hook. fil. Fl. Br. Ind. l.o.-181.

Maracca : Grifiith (K.D.) 2918; Maingay (K.D.) 869 ; Quming 239;
Hervey. PERAK: at elevations of about 5000 feet; Wray 876. JoHORE :
Ridley 11180. SEeLANGOR: Ridley 8231.

VAR. angustifolia, King & Gamble; branches more hirsute and with
greenish-brown tomentum ; leaves rather membranous, their lower sur-
faces sparsely and shortly pilose between the nerves, 4 or 5 in. long and
1 to 1-15 in. broad ; stipules lanceolate.

Mavacea: Ghriffith; Maingay. PERAK: Scortechins 374 P—DisTRIB.
Burma.

VAR. glubra, King and Gamble; leaves with only 9 to 11 pairs of
nerves, their upper surfaces quite glabrous even on the midrib, the reti-
culations not depressed and not very distinct.

SELANGOR: Ridley 7424,

8. Lasiantaus RioLevi, King & Gamble, n. sp. A shrub; young
branches, petioles and under surfaces of the midribs of the leaves densely
and softly pubescent. Leaves membranous, narrowly elliptic, somewhat
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oblanceolate, sub-acute, tapering in the lower third to the slightly
rounded base ; both surfaces olivaceous when dry; the upper glabrous,
shining, with the midrib and nerves slightly prominent ; the lower paler
with prominent transverse reticulations, downy between the veins; main-
nerves 8 or 9 pairs, slightly curved, ascending, thin but distinct on the
lower surface like the midrib; length 7 to 8 in.; breadth about 25 in.;
petiole about ‘2 in.; stipules linear, hirsute. Qlomeruli shorter than
the petioles, bearing a few flowers hidden amongst numerous linear
bracts with many pale spreading hairs. Calyz sessile, ‘15 in. long, nar-
rowly campanulate; the tube glabrous; the lobes 5, acuminate, erect,
covered outside with long stiff white hairs. Jorolla and frait unknown.

SiNGaPORE : Ridley 3620a.

9. LasIANTHUS FLAVICANS, King & Gamble,n. sp. Young branch-
es thinner than a goose-quill, clothed with dense short yellowish-brown
deciduous tomentum like the petioles. Leaves thickly membranous,
narrowly elliptic, the apex acuminate, the base cuneate; upper surface
olivaceous-green, glabrous except the lower part of the midrib, the
nerves indistinct, shining; lower surface darker and with much short
minute pubescence, especially on the 5 or 6 pairs of sharply ascending
bold main-nerves and conspicuous trausverse veins; length 5 to 7 in.;
breadth 125 to 2 in.; petiole ‘3 to '35 in. short; stipules shorter than
the petioles while in flower (longer in fruit), oblong, blunt or acute,
adpressed to the stem, pubescent. Glomeruli about as long as the pe-
tioles, few-flowered, bearing numerons linear very pubescent bracts
shorter than the flowers. Flowers few, sessile or nearly so, ‘3 in. long.
Oalyz narrowly campanulate, glabrous, constricted below the 4 large
triangular, spreading sparsely hirsute teeth. QOorolla twice as long as
the calyx and exceeding the bracts, clavate in bud, glabrous outside
except for a few hairs on the back of the lobes, villous inside, salver-
shaped, the limb with 4 broad triangular teeth. Anthers 4, broadly
ovate, on short filaments ; style as long as the corolla. Fruit elliptic,
pointed towards each end, the apex crowned by the small calyx-teeth,
glabrous, *45 in. long, and ‘25 in. diam.; pyrenes 4, rugulose.

Sinearore: in the Botanical Garden jungle; Ridley 4394, 6927.
PerAK : Scortechini. Pamane: Ridley 2223 ; King's Oollector 10974

VAR. subglabra, King, hairs short, often deciduous.

Perag: Curtis 1334. SELANGOR: Ridley 4895.

10. Lasiantrus LoNGiFoLius, Wight in Calc. Journ. Nat. Hist. VI.
514. Shrub or small, tree? All parts quite glabrous; young branches
as thick as a goose-quill, black when dry. Leaves coriaceous, broadly
or narrowly elliptic, sometimes oblong or oblanceolate-elliptic, sub-
acute or shortly and bluntly acumiuate, much narrowed to the petiole,
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both surfaces shining, boldly and transversely reticulate, the lower
scaberanlous ; main-nerves 11 to 13 pairs, curved, spreading and like the
midrib very prominent and minutely hispid on the lower, less prominent
and glabrous on the upper; length 8 to 10 in.; breadth 2 to 35 in.;
petioles ‘3 to *4 in.; stipules nearly as long as the petioles, coriaceous,
triangular, sub-acute or blunt, partly covering the inflorescence, decidu-
ous. Cymes shorter than the petioles, sessile. Flowers 4 to 6, sessile,
surrounded at their bases by small rufescent fimbriate bracts much
shorter than themselves. Oalyz ‘2 in. long, sessile, coriaceous, tubular,
with 4 small blant teeth, slightly puberulous outside. (orolla not seen.
Ovary 4-celled, 4-seeded. Hook. fil. Fl. Brit. Ind. III 187.

Mavaca: Griffith (K.D.) 2986 ; Maingay(K.D.) 867. PsgAK: Wray;
Ridley 7190. SELANGOR: Ridley 49504.

11. LasianTrUS CONSTRICTUS, Wight in Calc. Journ. Nat. Hist. VI.
515. A shrub; young branches twice as thick as a crow-quill, com-
preesed or sub-terete, like the petioles sparsely and deciduously stri-
gose. Leaves membranous or thinly coriaceous, narrowly elliptic or
elliptic-oblong, sometimes oblanceolate-elliptic, thé apex rather blunt-
ly acuminate, the base cuneate or rounded; both surfaces pale-oli-
vaceous, minutely reticulate, and more or less shining when dry; the
midrib on the lower surface minately and sparsely strigose, other-
wise both glabrous; main-nerves only 3 to 5 pairs, ascending and little
curved, thin but distinct; length 3'5 to 55 in.; breadth 1'25 to 25 in.;
petioles ‘15 to ‘2 in., corrugated, sparsely pubescent; stipules shorter
than the petioles, lanceolate, adpressed-hairy, deciduous. Cymes ses-
sile, shorter than the petioles (sometimes slightly longer) condensed,
4- to 6-, varely 10-flowered; bracts minute or more usually absent,
Flowers small, sessile or sub-sessile. Calyz ‘1 to °15 im. long, thick.
narrowly campanulate, constricted below the 4- (rarely 3- to 5-) toothed
mouth ; teeth triangular, spreading, sparsely hairy. Corolla longer
than the calyx, funnel-shaped, glabrous outside, the tube ‘25 in. long,
villous inside, the limb as long as the tube and with 5 sub-acute lobes.
Fruit obliguely ellipsoid, tapering to each end, somewhat compressed,
4-ridged, rugulose, crowned by the small calyx, glabrous, ‘35 in. long;
and ‘3 in. in diam.; pyrenes 4, sub-cylindric. Hook. fil. F1. Br. Tnd. III.
188 (excl. syn. Kurz Fl. Burm.) Mephitidea sp. Griff. Notul. 1V. 267
t. 474, fig. 4.

SiNGAPORE: Ridley 4902. SeLangor: Ridley. Burma: Griffith.
Perak: King’s Collector 2564, 2780, 3591, 6065 ; Scortechini. PAHANG:
Ridley 2222. JoHORE: Ridley 11183, 11189.—Distris. Sumatra, Beccari
P.S. 952 ; Borneo, Haviland.

12. LasiaNTHUS SINGAPORENSIS, King & Gamble n. sp. A shrub?
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Young branches, petioles and under surfaces of the leaf-midribs cinere-
ous-pilose. Leaves thinly coriaceous, narrowly ‘elliptic, more or less
oblanceolate, tapering to each end, the apex obtusely acuminate ; upper
surface olivaceous when dry, glabrous, shining, the midrib distinct and
channelled, the nerves rather faint; under surface pale-cinereous,
minutely and softly pubescent, the 6 or 7 pairs of spreading ascending
main-nerves bold like the transverse veins; length 5 or 6 in.; breadth
1:75 in.; petiole ‘2 in.; stipules linear, hirsute, about as long as the
‘petioles. Oymes sessile, shorter than the petioles, 4- to 6-flowered ; bracts
2 or 3 at the base of each flower, linear-hirsute, about as-long as the
calyx. Flowers *4 in. long, sessile. Calyz °1 in. long, campanaulate, the
tabe narrow, the limb wide with 5 deep triangular acute spreading
teeth. Corolla fuunel-shaped, ‘3 in. long, outside glabrous except for a
few hairs near the mouth, inside villous; lobes of the mouth 5, narrow.
Anthers 5, narrowly oblong. Fruit unknown.

SINGAPORE : Ridley 9095.

13. Lasiantaos ELLIPTICUS Wight in Cale. Journ. Nat. Hist. VI.
507. A tall shrub; young branches half as thick as a goose-quill,
cinereous or sub-rusty adpressed-pilose like the petioles and under sur-
faces of the leaves. Leaves thinly coriaceous, olivaceous-brown when
dry, narrowly elliptic or oblanceolate-elliptic, shortly acuminate, much
narrowed to the base; upper surface glabrous, shining, the mid-
rib, nerves and transverse veins rather distinct; main-nerves 7 or
8 pairs, slightly curved, ascending, bold on the under surface like the
midrib; length 4-5 to 6'5 in.; breadth 1'5 to 2 in.; petioles ‘15 to 25
in.; stipules broadly triangular-lanceolate, sub-acute or sometimes
bifid, almost glabrous, shorter than the petioles. Glomeruli shorter
than the petioles, few-flowered, sessile, bearing (mostly on the outside)
a few hirsute lanceolate bracts. Calyz 25 in. long, widely campanu-
late, tapering much to the base, deeply divided into 5 triangular acu-
minate spreading lobes, densely hirsute externally, sparsely so inter-
nally. Corolla half as long as the calyx, divided almost to the base into
5 oblong blunt lobes, hirsute outside and glabrous inside. Amnthers 5,
short, sessile. Frutt unknown. Hook. fil. Fl. Br. Ind. III. 182.

PxNaNG: at an elevation of 2000 feet ; Curtis 1594,

14. LasiaNTHOS sUBSPICATUS, King & Gamble, n. sp. A small tree;
young branches rather thinner than a goose-quill, 2-grooved like the
petioles, under surfaces of the leaves and the inflorescence with minute,
usaally pale, flocculent decidunous pubescence. Leaves membranous,
ovate-elliptic, much acaminate, the base cuncate; both surfaces brown
when dry, the upper quite glabrous, the nerves and reticulations faint ;
the lower glabrous, except the midrib and nerves, the reticulations
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distinct ; main-nerves 4 to 6 pairs, oblique rather straight; length 35
to 5in.; breadth 1:25 to 1'85 in,; petioles ‘25 in.; stipules elongated tri-
‘angular, acute, about as long as the petioles, the midrib keeled. Oymes
spiciform, usually about as long as the petioles, their axes somewhat
elongated, bearing a few broadly lanceolate, acute or acuminate bracts
much shorter than the 6 to 12 flowers, all parts except the inside of the
calyx and the corolla-tube on both surfaces covered with short rather
thick hair. Flowers sessile, broadly clavate in bud, under ‘1 in. long.
Calyz as loug as the corolla-tube, campanulate, with 5 small, spreading,
triangular teeth. Corolla-tube much shorter than the sub-globalar
bluntly 5-lobed limb. Anthers 5, linear, embedded in the dense white
hair which lines the inside of the lobes. Fruit unknown.

PeNaNG: Qurtis 2476. Perak: Wray 863.

15. Lasiantaos WRAYI, King & Gamble, n. sp. A small tree;
young branches twice as thick as a crow-quill, slightly compressed,
densely adpressed-pubescent. Leaves thinly coriaceous, oblong-lanceo-
late, tapering much and about equally to each end; upper surface quite
glabrous, shining, faintly reticulate, olivaceous-brown; lower surface
darker, adpresséd-pubescent on the midrib and 5 pairs of rather bold
ascending little-curved nerves, the connecting veins bold, horizontal,
puberulous, the areolee glabrous; length 35 to 5 in.; breadth -75 to 1 in.;
petioles about *3 in.; stipules triangular, acuminate, much shorter than
the petioles. Flowers *15 in. long, two or three on a very short axillary
tubercle having a few short broad pubescent bracts at its base. Oalyz
*05 in. long; sessile, campanulate, with 4 small acute teeth, adpressed-
hirsute like the tubular corolla; teeth of corolla blunt. Anthers 4,
linear-oblong, inserted by short filaments in the villous ring in the throat.
Fruit unknown. -

PERAK: at an elevation of 4500 feet; Wray 257.

16. Lasiantrus Korzir, Hook. fil. F1. Br. Ind. III. 183. A shrub?
Young branches twice as thick asa crow-quill, densely olivaceous-tomen-
tose like the petioles, stipules, and under surfaces of the midribs and
main-nerves of the' leaves. Leaves thinly coriaceous, oblong, acute at
both ends: upper surface dark olivaceous-brown, glabrous, shining, the
midrib somewhat depressed (when dry) ; lower surface dark-olivaceous,
pubescent on the distinct horizontal veins and on the 6 or 7 pairs of
ascending main-nerves, also on the veins and on the interspaces ; length
3'6 to 4°5 in.; breadth ‘75 to 125 in.; petioles ‘15 to ‘2 in.; stipules
lanceolate with broad bases, shorter than the petioles. Oymaes sessile,
condensed, few-flowered, without the corolla shorter than the petioles,
with the corolla longer ; bracts oblong, acuminate, few. Flowers ‘3 in.

J. u. 16
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long, sessile. Calyx sparsely pilose, ovoid, tapering to the small 4-
toothed mouth. Corolla pilose outside, white, longer than the calyx,
salver-shaped, the tube narrowly funnel-shaped; its limb with 4 broad
blunt hairy teeth each bearing near its base an oblong anther on a short
filament. Pruit (fide Curtis) blue, 5 in. long.

PeNANG: at an elevation of 2000 feet; Qurtis. SINGAPORE: Ridley
140.

We refer this to L. Kurzii with some hesitation, for it does not absolutely agree
with specimens from the Andamans so named by 8ir Joseph Hooker.

17. LasiaNTHUS SUB-INAEQUALIS, King & Gamble, n. sp. A shrub
3 to 5 feet high: young branches rather thicker than a crow-quill,
densely rusty-tomentose like the short petioles. Leaves membranous,
oblong-lanceolate, shortly acuminate, very little or not at all narrowed
to the rounded sub-cordate, slightly oblique base; both surfaces pale,
olivaceous-brown when dry; the upper sparsely pilose, densely soon the
midrib ; lower surface more or less pilose everywhere, densely so on the
prominent midrib and 8 to 10 pairs of spreading curved main-nerves;
length 2 to 3'5 in.; breadth 75 to 1 in.; petiole under ‘1 in.; stipules
ovate to elliptic, sometimes tapering to each end, pilose, *35 to 5 in.
long. Qlomeruli few-flowered, axillary, not so long as the stipules, their
bracts like the stipules but smaller. Flowers few, about -3 in. long,
sessile. (Calyz deeply divided into 4 unequal lanceolate lobes. (orolla
about ‘15 in. long, divided into 4 short lobes, hairy outside like the
calyx, concave and glabrous ingide. Anthers 4, oblong, sessile. Fruit
*35 in. long, of which half is formed by the persistent calyx-lobes, glo-
bular, blue, sparsely hirsute; pyrenes 4, three-sided, smooth.

PerAk : King’s Collector 157, 3358; Wray 2588, 3451 ; Ridley 9715;
Scortechini 189.—DisTrIB. Sumatra: Forbes 2457: Java; on Mounts
Salak and Pangerango. ’

Allied closely to Lasianthus inaequalis Bl ; King & Gamble, but with narrower
subsessile leaves and much more conspicuouns stipulgs, which are ovate or elliptic
not linear.

18. LasiaANTHUS CORONATUS, King & Gamble, n. sp. Young branches
rather thicker than a crow-quill, covered like the petioles, stipules and
lower surfaces of the leaf-midribs and main-nerves with soft brown to-
mentum. Leaves coriaceous, oblong-lanceolate, much acuminate, the
base cuneate; both surfaces pale-brown when dry; the upper quite
glabrous, except the tomentose lower fourth of the midrib, finely reti-
culate, the midrib and main-nerves depressed; lower surface darker
than the upper, the reticulating veins transverse, bold and pubescent
the enclosed spaces almost glabrous; main-nerves 5 or 6 pairs, bold,
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spreading, tomentose; length 3 to 3'5 in.; breadth ‘75 to 1in.; petioles
about ‘1 in.; stipules linear, twice as long as the petioles. (ymeslonger
than the petioles, few-flowered, bearing a few linear tomeuntose bracts
as long as the stipules and resembling them. COalyz & corolla unknown.
Fruit sub-globular, somewhat narrowed at the base, the apex truncate,
the sides deeply 5-grooved, the interspaces pubescent and rugulose,
about ‘25 in. long, crowned by the equally long or longer erect linear
pubescent calyx-lobes; pyreunes 5; bony.

Perak: Scortechint 329.

A plant known only from Scortichini’s imperfect specimens; named from the
long conspicuous calyx-lobes on the apex of the fruit.,

19. LasiantHUs APPRESsUS, Hook. fil. Fl. Br, Ind. III. 181. A
shrub; young branches thinner than a goose-quill, softly and densely
hirsute like the petioles, stipules and bracts. Leaves sub-coriaceous,
oblong-lanceolate, shortly acuminate, the base cuneate (often rather
abruptly so); upper surface pale olivaceous-brown, glabrous, shining,
the main-nerves and midrib depressed, the latter with 1 or 2 lines of
adpressed bairs; lower surface paler and bearing many sub-adpressed
yellowish hairs; especially on the main-nerves and rather prominent
transverse veins; main-nerves 6 or 7 pairs, curved, ascending, bold and
prominent on the lower surface; length 2 to 3 in.; breadth ‘5 to *75 in.;
petiole ‘1 to *15 in. long; stipules oblong, blunt, adpressed to the stem,
rather shorter than the outer flower-bracts. Flowers aboat ‘15 iu. long,
sessile, sub-solitary, surrounded by linear-lanceolate, acuminate, hirsute
bracts, the outer of which are ‘25 in. long, the inuer being smaller.
Oalyz campanulate, sparsely pilose, the limb with 4 short triangular -
rather blant teeth. Corolla minute. Fruit depressed-globular, crown-
ed by the short calyx-lobes, ‘15 in. in diam., sparsely pilose; pyrenes
8, three-sided, smooth. Lasianthus, Wall. Cat, 8443 and 8442 partly.

Maracca (on Mount Ophir) Griffith (K.D.) 2927. PexNanc: Wallich;
King; Deschamps. JomoRre: Ridley 2925, 11183 and 4. PeBak: Scor-
techini.

20. LasiaNTHUS ATTENUATUS, Jack in Trans. Linn. Soc. XIV, 126,
A shrub; young branches not much thicker than a crow-quill, covered
like the petioles, and upper surfaces of the leaf-midribs with dense
short cinereous-olivaceous tomentum. Leaves membranous, oblong,
lanceolate, shortly acuminate, the base rounded and somewhat oblique
upper surface (except the midrib) glabrous, dark-olivaceous; the lower
paler, minutely pilose, especially on the midrib and 7 or 8 pairs of
spreading ascending rather bold main-nerves; the reticulations faint;
length 2 to 3'5 in.; breadth *75 to 1 in.; petioles about ‘1 in.; stipules
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lanceolate, closely adpressed to the stem, as long as the flower-bracts
" and hirsute like them. Flower-bracts lanceolate or oblanceolate, taper-
ing to each end, ‘25 to ‘3 in. long. Flowers 1 to 3, sessile. Oalyz 2 in.
long, cleft to the base into 4 lanceolate acuminate hirsute lobes. Oorolla
shorter than the calyx, narrowly campanulate, with 4 short lobes, dense-
ly hirsute outside, but glabrous within, Anthers 4, oblong, sessile.
Pruit (ide Jack) “ovoid, hairy, dark:blue, pyrenes 4.” Wight in Cale..
Journ. Nat. Hist. VI. 504; Hook. fil. Fl. Br. Ind. III. 181. Mephitidia
attenuata, DC. Prod. IV, 452.
Macacca: Griffitk (K.D:) 2926. Perak: King's Collector 237, .
SinGAPORE : Ridley 6517, 6830, 9224.

Allied to L. appressus, Hook. fil., but with different pubescence and bracts and
rather more nerves in the leaves. i
21. LasianteUs DENSIFOLIUS, Miq. Fl. Ind. Bat. II, 321. A shrub;
all parts more or less clothed with coarse flexuose pale-olivaceous hairs
with bulbous bases. Young branches slightly thicker than a crow-
quill. - Leaves membranous, nearly sessile, narrowly oblong-lanceolate,
somewhat oblique and emarginate, but not narrowed at the base, the
apex shortly acuminate; both surfaces olivaceons-brown when dry;
" main-nerves 8 to 10 pairs, ascending, slightly curved, thin but promin-
ent on the lower surface, faint on the upper; length 1'75 to 2'75 in.;
breadth ‘6 to ‘8 in.; petioles under ‘1 in.; stipules lanceolate, densely
hirsute, ‘25 to ‘3 in. long. Cymes axillary, sessile, few-flowered, rather
more than twice as long as the petioles; bracts linear, hispid. Flowers
few, sessile. Calyz ‘2 in. long, with 4 or 5 deep very unequal, lanceolate
hispid lobes. Corolle much smaller than the calyx with oblong and less
hairy lobes. Anthers 5, sessile, oblong, opposite the lobes. Fruit blue,
sub-globular, sparsely hispid, surmounted by the calyx-lobes, -2 or 25
in.in diam.; pyrenes 4. Hook. fil. Fl. Br. Ind. III. 182. Lasianthus?
Wall. Cat. 8441 in part.

This is very closely allied to the Indian species L. Wallichii, Wight.

Maracca: Maingay (K.D.) 868. JoHORE: King. SiNGAPORE: Wal-

lich ; Anderson 88; Morton 142; Ridley 4898, 5679. SeLaNGOR: Ridley
7421.
. VAR. latifolia, King. Leaves broadly oblong with a short broad ab-
rupt acumen, the base broad, oblique, sub-cordate, and more than 1 in.
broad; young branches and inflorescence densely covered with coarse
hair, 2:25 in. long.

JOoHORE : Ridley 10948. SELANGOR: Ridley 7423.

VAR. calycina, King. Leaves glabrous on the upper surface except
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for a very few scattered adpressed hairs and for the strigose midrib;
main-nerves not more than 8 pairs; fruit crowned by calyx-lobes as long
as iteelf.

SingaPoRE: Ridley 5679.

22. LasiaNTHUS ROBUSTUS, King & Gamble, n. sp. Young branches
terete, sub-glabrous, about as thick as a goose-quill. Leaves large, cori-
aceous, pale-olivaceous on both surfaces (when dry) and glabrous, oblan-
ceolate, much narrowed but not acute at the base ; upper surface corru-
gated from the depression of the nerves and veiuns, the midrib thin but
prominent; under surface with bold large reticulations and stout midrib,
the 16 to 20 pairs of curved ascending main-nerves thin but prominent
length 8 to 12 in.; breadth 25 to 3:25 in.; petioles ‘4 in., stout, chan-
nelled ; stipules coriaceous, sagittate, pale, about ‘4 in, long (measured
to the end of the basal lobes). COymes shorter than the petioles, con-
densed, ebracteate, few-flowered. Calyz shortly campanulate, glabrous,
about ‘1 in, long, the mouth with 5 or 6 obscure teeth. Corolla un-
known, Fruit sub-globular, 6-ridged, glabrous, crowned by the short
calyx-tube, ‘15 in. in diam., pyrenes 5 or 6.

Mavacca: (at Ayar Pannas) Ridley (without number).

Only a single specimen seen by me, and that a poor one.

28. LasiaNTHUS CORIACEUS, King & Gamble, n. sp. A small foetid
shrub; young branches terete or somewhat compressed, minutely pube-
rulous, the bark thick, pale and rugulose when dry. Leaves very coria-
ceous, oblong-elliptic, gradually and bluntly acaminate, the base cune-
ate; upper surface pale-brown when dry, everywhere glabrous, shin-
ing, the stout midrib and the main-nerves depressed; lower surface
pale cinereous-brown, glabrous, dull; the midrib very stout and promin-
ent; main-nerves 10 to 12 pairs, spreading but also ascending, ultimate-
ly glabrous, but like the midrib at first.minutely adpressed, puberulous ;
intermediate nerves nome, reticulations wide and indistinct; length 7
to 11 in.; breadth 2'5 to 3'5 in.; petiole about ‘4 in. stout, channelled;
stipules triangular acuminate, half as long as the petioles. Oymes axil-
lary, rather longer than the petioles, on short peduncles, ebracteate,
bearing 3 to 5 sessile flowers. Calyz 15 in. long, widely tubalar, tran-
cate. Corolla unknown. Fruit (fide Scortechini) deep purple, ‘25 in.
in diam., minutely bairy, crowned by the truncate, entire or faintly 4-
toothed calyx-limb; pyrenes 4. i

PerAK: Scortechini 332. SerLANGOR: Ridley 10217, 8540 in part.

This is very like L. pergamaceus K. & G., which however is a tree with very

.thick leavea indistinctly veined.

24. LasIANTHUS PERGAMACEUS, King & Gamble,n. sp. A tree; young
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branches, under surfaces of leaves, and outside of calyx and corolla
minutely but deciduously puberulous ; all other parts except the corolla
quite glabrous. Leaves thinly coriaceous, oblong-elliptic, shortly and
rather bluntly acuminate, the base cuneate; both surfaces pale hepatic-
brown when dry and reticulate, the apper in all stages quite glabrous,
the lower ultimately becoming 80; the midrib very bold on the lower,
less 50 in the upper surface; main-nerves 10 pairs, thin but distinct,
spreading and ascending, many of the intermediate nerves prominent
and spreading like the main ones, the reticulating veins delicate and
forming square or rhomboidal areolae; length 8 to 10 in.; breadth 2 to
275 in.; petiole '3 to *4 in.; stipules *15 in. long with broad bases and
-abrupt oblong points. Cymes not much exceeding the petioles, ebrac-
teate, 4-or 5-flowered, shortly peduriculate. Flowers 5 in. long, sessile.
Oalyz ‘25 in, long, tubular, the mouth truncate but obscurely toothed.
.Qorolla much longer than the calyx, tubular, sub-inflated below the
‘broadly 4-toothed limb, thick (almost fleshy), coarsely pubescent on
one side externally, more or less villous everywhere internally. Antkers
4, narrowly oblong, on short thick filaments, Fruif unknown.

PerAk: at an elevation of 4500 feet on Gunong Batu Pateh,
Wray 270.

Mr. Wﬁy describes the whole plant as very foetid when braised.

25. LASIANTHUS MALACCENSIS, King & Gamble, n. sp. A small tree;
young branches twice as thick as a crow-quill, terete, puberulous, very
‘dark in colour when dry. Leaves coriaceous, oblong-lanceolate, bluntly
acnminate, the base rounded but slightly contracted just above its junc-
tion with the petiole; the edges somewhat wavy ; both surfaces glabrous
except for a few minute adpressed bairs on the midrib and nerves, dark
olivaceous-brown, reticulate when dry; main-nerves 8 or 9 pairs, carv-
ed, ascending abruptly, thin and inconspicuous; length 4 to 5 in.;
breadth 1 to 14 in.; petiole ‘3 in. Stipules much shorter than the
petioles, the base broad, abruptly narrowed into the triangular apex.
Flowers two or three together in the leaf-axils. Calya sessile, campanu-
late, tapering to the base, less than °1 in. long, puberulous outside the
mouth, wide and minutely 5-toothed. Fruit sub-globular, pulpy, sur-
mountéd by the 5 or 6 blunt short calyx-teeth, ‘2 in. in diam.; pyrenes
4, narrow, smooth.

Maracoa: Ridley 3219,

26. LasiANTHUS CHINENSIS, Benth. Fl. Hongkong 160. A shrub'8
to 12 feet high; young branches rather thinner than a goose-quill, angled,
the bark dark-brown when dry, sparsely and minutely adpressed-pubes-
cent. Leaves dark olivaceous-brown when dry, thinly coriaceous, elliptic-
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oblong, shortly acuminate, narrowed to the base; surface reticulate,
glabrous, except for & few adpressed hairs near the base, and on the
midrib and longer nerves; main-nerves 8 or 9 pairs, thin, prominent
on the lower surface, slightly curved, ascending; length 5 to 6'5 in,,
breadth 1°5 to 2 in.; petiole stout, adpressed rusty-pubescent, about
15 in. long; stipules triangular, shorter than the petioles. Oyme,
ebracteate, axillary, few-flowered, sessile, about twice as long as the
petioles. Flowers *4 in. long, on pedicels much shorter than themselves.
Calyx adpressed-pubescent, campanulate, deeply divided into 4 or 5
somewhat spreading, lanceolate, acuminate lobes. Corolla glabrous out-
side, longer than the calyx, salver-shaped; the tube densely pilose in-
side; the lobes oblong, thickened at their apices, reflexed. Filaments
about as long as the 5 or 6.linear anthers. Fruit unknown. Hook. fil.
Fl. Br. Ind. ITI. 187.

Perak: King’s Collector 2582, 10100.

The collector, in his field-note, describes the corolla as white and the calyx as
blue. .

27. LasiantRus WieeTIANUS, Hook, fil. Fl. Br. Ind. IIL 188.
A shrub ? Young branches compressed, varying in thickness, some as
thick as a goose-quill, all as well as the petioles, the backs of the sti-
pules, the under-surfaces of the main-nerves, and both sides of the
midrib of the leaves minutely rusty adpressed-pubescent. Leaves dark-
brown when dry, elliptic-oblong, the apex shortly acuminate, the base
ronnded, rarely sub-acute; upper-surface finely reticulate, the veins
and nerves sparsely strigose; under-surface strongly reticulate, the
veins and nerves pubescent; main-nerves 10 to 13 pairs, very promi-
nent, curved, spreading ; length 35 to 4°25 in.; breadth 125 to 15 in,,
petioles ‘1 to 15 in.; stipules triangular, acuminate, as long as the
petioles. Cymes slightly longer than the petioles, few-flowered, ebrac-
teate. Flowers clustered, sub-sessile. Calyz pubescent, ‘1 in. long,
narrowly campanulate, with 5 small triangular spreading teeth. (orolla
and fruit unknown. Mephitidea venosa, Wight in Cale. Journ. Nat.
Hist. V1. 514, not of Blume.

Mavracca: on Mount Ophir, Griffith (K.D.) 2922.

28, LasianTHUS PTEROSPERMUS, Wight in Calc. Journ. Nat. Hist.
V1. 510. A shrub; young branches half as thick as a goose-quill, com-
pressed especially at the nodes, strigose-puberulous, becoming sub-
glabrous. Leaves coriaceous, elliptic or oblong-elliptic, shortly and
blantly acuminate or sub-acute, narrowed to the slightly oblique, rarely
sub-acute, base; both surfaces when dry reticulate, pale-brown, tinged
with olivaceous, the upper glabrous, the lower minutely substrigose
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the midrib and main-nerves depressed on the upper surface (when dry);
main-nerves 10 to 12 pairs, spreading, ascending, prominent on the lower
surface ; length 5 to 7 in.; breadth 125 to 225 in.; petioles ‘2 to 25
in.; stipules oblong-lanceolate, blunt, strigose, ‘35 in. long. Cymes
only slightly longer than the petioles, 3- to 4-flowered. Flowers sessile,
with a few minute bracts or without any. Calyz sessile, ‘15 in. long,
strigose, the limb with 5 short obtuse triangunlar-teeth. Corolle, globose,
glabrous. Drupe sub-globose, *5 in. in diam. when fresh, only ‘3 in.
when dry, glabrous, black, crowned by the shortly tubular calyx-limb ;
pyrenes 4 to 5, trigonous, bisulcate on the back and with 3 vertical pro-
cesses, the middle one thick and rugulose, the two lateral thin and wing-
like.

Maracea: Griffith (K.D.) 2929 ; Maingay (K.D.) 866.

29. LaAsTANTHUS PERAKENSIS, King & Gamble, n. sp. A shrub or small
tree; young branches half as thick as a goose-quill, deciduously and
minutely rusty-puberulous like the petioles, stipules and under surfaces
of the midrib and main-nerves. Leaves thinly coriaceous, narrowly
elliptic or obovate-elliptic, abruptly and shortly acuminate, narrowed
in the lower third to the short petiole ; upper surface dark-olivaceous,
quite glabrous, shining, the midrib and nerves not prominent; under
surface paler olivaceous, glabrous except the puberulons midrib and 7
or 8 pairs of prominent ascending, little-curved main-nerves; the veins
very bold, transverse; length 6 to 10 in.; breadth 1'75 to 825 in,
petiole ‘2 to ‘25 in. ; stipules triangular, acute, shorter than the petioles,
adpressed to the stem. Glomeruli about as long as the petioles, condens-
ed, ebracteate or with a few small linear hairy bracts shorter than the
oalyx. Flowers sessile, crowded. COalyz campanulate, much tapered to
the base, the mouth wide and with 5 indistinet blunt, spreading lobes,
pubescent. Corolla not seen ; ovary 5-celled. Fruit hemispherio, sub-
glabrous, ribbed, crowned by the calyx ; pyrenes 5.

Pgrax: King’s Collector 682, 2438, 2838, 10210; Wray 4128

Resemblihg L. Maingays in leaves but with 5-merous flowers.

30. LasraNTHUS ANGUSTIFOLIUS, King & Gamble, n. sp. Small tree ;
young branches covered with a thin dense layer of adpressed minute
pale-brown tomentum. Leaves thickly membranous, narrowly oblong-
lanceolate, caudate-acuminate, the base cuneate; both surfaces brown
when dry ; the upper the darker, glabrous except the tomentose midrib ;
the lower glabrous except the pubescent midrib and nerves ; the reticu-
lations transverse strong on the lower surface, faint on the upper; main-
nerves 12 to 14 pairs, slightly curved, ascending, thin but distinct on
the lower, indistinot on the upper surface; length 5 or 6 in.; breadth
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+6 to 75 in.; petiole "15 in.; stipules lanceolate, much shorter than the
petioles, their edges ciliate. Cymesaxillary, 2- to 3-flowered, ebracteate,
sessile, shorter than the petioles. Flowers about ‘2 in. long, sessile-
Oalyz adpressed pubescent on both surfaces, tubular-campanulate, with
5 triangular-acuminate, slightly spreading teeth. Corolla slightly longer
than the calyx, tubular, slightly inflated below the mouth; lobes 5,
lanceolate, acuminate, sub-erect ; the tube glabrous on both surfaces and
the teeth adpressed-pubescent on both. Anthers small, narrowly oblorg.
Fruit ovoid-globular, crowned by the spreading calyx-lobes, about ‘2 in.
long ; pyrenes 4 or 5, rugulose.

Pgrak : on Gunong Batu Pateh at 4500 feet, Wray 413.

31. LasiantaUs 0BLONGUS, King & Gamble, n. sp. Young branches
slightly thicker than a crow-quill, somewhat angled, densely but very
minately adpressed-pubescent. Leaves membranous, narrowly oblong-
lanceolate, gradually tapering into the caundate-acuminate apex, the
base much narrowed ; both surfaces dark dull-brown when dry, miuute-
ly scaly, puberulous on the nerves and midribs, obscurely trausverse-
reticulate ; main-nerves nbout 7 pairs, carved npwards, uot conspicuous;
length 3 to 5 in.; breadth ‘6 to 1 in.; petiole 15 to ‘2 in.; adpressed-
pubernlous. Stipules lanceolate-acuminate, about ‘1 in. long. Cymes
ebracteate, axillary, sessile, 5- to 7-flowered, twice as long as the peti-
oles. Fluwers *35 in. long, ou very short pedicels, adpressed-puberu-
lous or glabrous. Calyz campanulate, shallow, the mouth wide, trun-
cate, entire. (orolla move than twice as long as the calyx, salver-shaped ;
the tube slightly widened near the mouth ; the limb densely hirsute on
its upper surface, the lobes 5, oblong, obtuse. Anthers 5, oblong, sub-
acute, on short filaments. Fruit depressed-globular, about ‘2 in. in
diam. when dry, glabrous, 7- or 8-ridged, somewhat corrugated, crown.
ed by the small calyx; pyrenes 7 or 8, each with a transverse septum
dividing it into two cells, the outer of which is l-seeded, the inner
empty. '

Perak: Scortechini 265; Ridley 4935, 9702, 9729; Wray 2590;
King’s Collector 402, 4128, 4462, 10082; Qurtis 2018. SrrLANGOR: Rid-
ley 7438,

This closely resembles & specimen in Herb. Kow (Horsfleld Rub. 52) doubtfal.
ly named Lasianthus sylvestrs Miq., but in that the calyx has 5 distinct triangular
aoute teeth.

32. LasiantAUS MoNTANUS, King & Gamble, n. sp. A bnsh 4 to 8
feet high; young branches slightly thicker than a crow-quill, rather
minntely adpressed-pilose like the stipules. Leaves thickly sub-coria-
ceous, ovate-lanceolate, shortly acaminate, the base cuneate; both

J.on 17 .
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surfacesolivaceous,somewhatshining, reticulate, the upper quiteglabrous,
the lower pubescent on the bold midrib and thin but prominent 5 or 6
pairs of curved ascending main-nerves, sometimes also on the transverse
veins ; length 3 to 4°5 in.; breadth 1 to 1'5 in.; petioles ‘1 to °15 in.,
stout, stipules about ‘15 in. long, pubescent, adpressed to the stem,
triangular-acuminate. Flowers solitary or in pairs, about -5 in. long,
ebracteate, COalyz nearly as long as the corolla with a short tube and
5 long unequal linear-lanceolate pubescent lobes. Corolla white, salver-
shaped ; the tube long and narrow, pubescent on both surfaces, but es-
pecially inside near the base ; lobes broad, spreading, somewhat irregu-
lar, with tufts of long hair near their apices. Amnthers 5, short, sub-
sessile near the base of the tube. Fruit unknown.

PerAK : at elevations of 3000 to 4000 feet, Wray 3932; King's Col-
lector 2156. ‘

83. Lasiartaus Curtisii, King & Gamble, n. sp. A shrub; young
branches somewhat thicker than a crow-quill, sparsely and deciduously
pubescent, ultimately glabrous. Leaves thickly membranous, olivace-
ous-brown when dry, lanceolate or elliptic-lanceolate, much acuminate,
the base slightly cuneate; upper surface guite glabrous; lower minute-
ly and softly pubescent on the midrib, bold transverse veins and 4 to 6
pairs of stout spreading ascending curved maiu-nerves; length 2:5 to
3'5 in.; breadth ‘35 to, 12} iu.; petioles ‘15 to ‘2 in., very pubescent ;
stipules triangnlar, adpressed to the stem, hirsate, under ‘1 in. long.
Oymes not much longer than the petioles, axillary, sessile, 6- to 8-flow-
ered, ebracteate. Flowers sessile, 15 to 2 in. long. Calyz cleft to
neatly the base into 5 sub-equal, linear-lanceolate sub-erect lobes, hir-
sute externally. Corolla much shorter than the calyx, its upper part
with dense long yellow hair; lobes 5,short, blunt. Anthers 5, sessile
oblong, blunt. Fruit ovoid-globular, sparsely pilose, °1 in. long but
crowned by the equally long, persistent calyx-lobes; pyrenes 5, broad,
3-angled.

Perang: Qurtis 284, 9355,

3%. LasianTHUS PSEUDO-LUCIDUS, King, n. sp. A bush; young
branches slender, densely and minutely tawny-tomentose. Leaves thin-
ly coriaceous, narrowly elliptic-lanceolate, acuminate, the base cuneate,
both surfaces pale olivaceous-brown when dry, the upper glabrous; the
lower darker, reticulate, pubernlous on the midrib and nerves; main-
nerves 6 or 7 pairs curved, ascending, distinct on the lower surface;
length 2 to 2 5 in.; breadth 6 to *75 iu.; petiole about ‘1, in., pubescent.;
stipules narrowly oblong-lanceolate, tomentose, ‘4 in. long. Cymes
twice as long as the petioles, on short tomentose peduncles, 3- to 4-
flowered. Flowers sessile. Calyz campanulate, ‘25 in. long, deeply
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divided into 5 slightly unequal, linear-lanceolate lobes, hirsute on both
surfaces. (orolla and fruit not seen.

Perak : at 5000 feet, Wray 4109.

A species near L. lucidus, Blume (not of Hook. fil. in F1. Br. Ind.), but differing
from that species in its thicker, less acuminate and rather fewer.nerved leaves,
and thicker twigs which are moreover tomentose instead of glabrous, The calyx of
this is moreover hirsute instead of glabrous.

35. LasiantHUS NERVOSUS, King & Gamble, n. sp. A small dense
shrub 2 to 3 feet high; young branches and petioles covered with
dense short olivaceons tomentam. Leaves coriaceons, deep olivaceous-
brown when dry, shining and minutely reticulate, oblong-lanceolate,
the apex acute or sub-acute and mucronate, the base sub-cuneate; upper
surface glabrous, the midrib depressed ; lower slightly paler, the stout
midrib and 6 to 8 pairs of prominent curved ascending nerves minutely
adpressed-pubescent ; length 1 to 1'5 in.; breadth ‘4 to 6 in.; petioles
‘1 to °15 in. long; stipules triangular, much shorter than the petioles,
pubescent, caducous. COymes sessile, while in flower shorter than the
petioles, 3-flowered. Flowers sessile, about ‘15 in. long. Calyz cupaular,
very short, with 4 triangular teeth. (orolla longer than the calyx
(about ‘1 in. long), the tube cylindric, hairy, white; the lobes 4, short,
with moniliform bairs inside. Anthers attached to the middle of the
tabe. Style shortly bifid. Berry bluish, sparsely hairy, globular, ‘15
in. in diam., crowned by the calyx-teeth ; pyrenes 4.

PERAK : Scortechini 342. '

36. Lasiantaus HArvevanus, King & Gamble, n. sp. A shrub;
young branches rather thicker than a crow-quill, minutely rusty-tomen-
tose like the petioles and midribs of the leaves on both surfaces. Leaves
membranous, elliptic or ovate-elliptic, (oblong-elliptic in vAR.); nar-
rowed to the rather blunt (acuminate in vARr.) apex, the base rounded ;
both surfaces pale-brown when dry; the upper scaberulous and with a
few scattered adpressed hairs near the edges; lower surface scabrid-
puberulous between the 4- to 6 (8 to 10 in. VAR.) pairs of slender little-
carved dscending minutely pubescent main-nerves; length 4 to 5 in.
(op to 7°5 in vAr.) breadth 165 to 2 in.; petioles *15 to *2 in.; stipules
triangular, acute, one-third or one-half as long as the petioles. Oymes
longer than the petioles, ebracteate, 3- to 5-flowered. Flowers ‘3 in.
long, sessile. Calyz under ‘1 in. in length, narrowly campanulate,
densely pubescent, the mounth 4-toothed. Corolla both outside and
inside less pubescent than the calyx, funuel-shaped; the mouth with 4
ovate and acute spreading lobes. Anthers 4, narrowly oblong, shortly
apiculate, exserted, attached by short filaments to the densely villous
throat; style elongate; stigmas 2 or 3, hairy. Fruit unknown.
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PERAK : at an elevation of 3400 feet, Wray 444.

VAR. longifolia. Leaves elliptic-oblong, shortly acuminate, as much
a8 7'5 in. loug, with 8 to 10 pairs of nerves.

Marnacca: Harvey.

87. LasiaNTHUS FPERRUGINEUS, King & Gamble, n. sp. A bush;
young branches about half as thick as a goose-quill, rusty-lanate like the
outside of the stipules, the petioles and both sides of the leaf-midribs.
Leaves dark-brown when dry, thinly coriaceous, oblong-lanceolate, much
acuminate, the base rounded or sub-cuneate; upper surface reticulate,
sparsely covered with stiff flexnose hairs with conspicuous black bulbs
at their bases, shining, the nerves thin but distinot; lower surface more
densely hairy (the hairs with smaller bulbs), especially dense on the
16 to 18 pairs of bold curved spreading main-nerves; length 5 or 6
in.; breadth 125 to 15 in.; petioles ‘15 to '2 in.; stipules triangular,
sub-acute, longer than the petioles, deciduous. Oymes small, not so long
as the petioles, few-flowered, ebracteate. Flowers on short hirsute pedi-
cels. Calyz *25 in, long, tubular-campanulate, densely hirsute like the
corolla, deeply divided into 5 lanceolate acuminate sub-equal lobes.
Corolla like the calyx but only half as long, white. Disk smooth, glab-
rous, orbicular. Style short, glabrous. Fruit unknown.

PErrAR: at an elevation of 4500 feet; Wray 3911.

38. LasianNTHUS TOMENTOSUS, Blume Bijdr. 997. A shrub? Young
branches varying in thickness, the longer nearly as thick as a goose-
quill, densely clothed like the petioles and stipules with dense short
rusty tomentum Leaves thickly membranous, oblong-lanceolate, acu-
minate, the base cuneate or ronuded ; upper surface blackish-olivaceous
when dry, sparsely and minutely strigose; the lower paler, shortly oli-
vaceous-pilose except the 7 to 10 pairs of curved ascending nerves on
their lower surfaces, and the bold midrib on both, which are tomentose ;
length 25 to 3'5 in.; breadth '5 to 1 in.; petiole ‘1 to ‘2 in.; stipules
about as long as the petioles, triangular. Oymes when in flower twice
as long as the petioles, when not in flower shorter, condensed, few-
flowered, ebracteate, sessile. Flowers ‘2 in. long, sessile. Oalyz under
*1 in. long, widely campanulate, hirsute, the mouth sub-truncate, obscure-
1y toothed. Corolla salver-shaped ; the tube wide, glabrous outside and
inside but with a band of stout hairs at the throat; lobes of the limb
ovate, sub-acute, sub-erect, sparsely hirsute. Anthers 5, ovate-oblong, on
short filaments, curving inward, and cohering by their margins and
tips. Style as long as the tube of the corolla, cylindric, divided into 2
compressed arms. Ovary 5-celled, with a single ovule in each.

Perax: Yapp 525. Jouwore: Ridley 11181, 11182, 4083,
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This resembles No. 17, but has its leaves hairy on the upper surface, thicker
young branches and a much wider corolla-tube.

89. LasIANTHUS sCALARIFO@MIS, King & Gamble, n. sp. A shrab §
or 6 feet high; young branches thinuer than a goose-quill, minutely
rusty-puberulous, faintly ridged, dark-coloured when dry. Leaves coria-
ceous, narrowly elliptic-oblong, the apex very shortly acuminate or
acute, much narrowed to the base; both sarfaces dark olivaceous-brown
when dry, glabrous, shining, the veins scalariform, horizontal, close
together, very distinct especially on the lower snrface, the midrib thin
or the upper sarface, stout, convex and often faintly puberulous on the
lower surface; main-nerves 7 or 8 pairs, little curved, ascending, broad,
bold, and when young, minutely puberulous on the lower surface, al ways
faint and glabrous on the npper; length 4 to 5 in.; breadth 1:25 to
1'5 in,; petioles ‘25 to *3 in.; stipules minute (about ‘05 in. long) tri-
angular, with broad bases. Peduncle solitary, ebracteate, glabrous,
about 5 in. long, bearing at its apex a 3- to 5-flowered cyme. Flowers
sessile. COalyz ‘2 in. long, campanulate, deeply divided into 5 narrowly
oblong acute lobes very minutely pubernlous. Corolla not seen. Fruit
glabroas, obovoid, 5-ridged ; pyrenes 5.

Perak: Scortechini 411; Wray, at an elevation of 6700 feet, 382.

40. LasiaNTHUS PILIFORMIS, King & Gamble, n. sp. A slender shrab
2 to 4 feet high; young branches rather thicker than a crow-quill,
clothed like the other parts of the plant with long spreading rather
slender hairs. Leaves membranous, subsessile, oblong-lanceolate, short-
ly acuminate; the base rounded, slightly unequal and minutely caudate,
both surfaces olivaceous-brown when dry (sometimes pale), dull, more
or less hispidulous-pubescent especially on the midrib and main-nerves;
the upper when old sometimes almost glabrous; main-nerves 7 to 9
pairs, thin, but pale and rather conspicuous on the lower surface (when
dry), inconspicnous on the upper; length 2 to 2-75 in.; breadth ‘65 to
1 in.; petiole under ‘1 in. or almost absent; stipules hnea.r-lanceolate,
pubescent, ‘2 or ‘25 in. long. Inflorescence a slender solitary filiform,
sparsely pubescent peduncle ‘75 to 1 in. long, bearing at its apex one
or at most two, flowers subtended by a single or double linear bracteole
(by two large leaf-like bracts in var. bracteata). .Calys with a campa-
nulate tube ‘1 in. long, and 4 linear-lanceolate erect lobes longer than
itself. Corolla tubular, exceediug the calyx-lobes, white hairy, deeply
4-lobed Ovary 8-celled. -Fruit baccate, blue, ‘25 in. in diam., crowned
by the long persistent calyx-lobes.

Perak: Scortechini 29; King’s Cullector 851.

VAR. bracteata. Flowers subtended by two ovate acute leaf-like bracts
from 3 to *5 in. long.
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PeRAK : Scortechins 180, 190; Ridley 8578.
41. LasiaNTHUS GRACILIS, King & Gamble, n. sp. A slender shrub
2 to 3 feet high, young branches as thigk as or thinner than a crow-
quill, like the petioles and sometimes the under-surfaces of the midribs
" densely adpressed-pubescent. Leaves stifly membranous, ovate or sub-
rhomboidal, the apex acute and minntely apiculate; the base cuneate,
sometimes elightly unequal ; both surfaces usually glabrous; the 7 to 9
pairs of main-nerves spreading, little curved, pale and conspicuous
beneath ; length ‘6 to 75 in.; breadth '35 to *5 in.; petiole under ‘1 in.;
stipules as long as the petioles, caducous. Inflorescence a filiform hairy
peduncle shorter than the leaves, bearing.at its apex 1 or 2 minute brac-
teoles and (fide Scortechini) 1 to 3 flowers. Fruit depressed-globular,
glabrous, shining, ‘15 in. in diam. with 4 vertical ridges ; pyrenes 4.
PegAk : Scortechini 39, 617. Ridley (in tea gardens) 2904.
42. LasiantaUs Mainaavi, Hook. fil. Fl. Br. Ind. ITI. 188. A large
shrub or small tree; young branches much thinner than a goose-quill,
somewhat compressed, covered with deciduous minute rather stiff rusty
hairs ov sub glabrous. Leaves thickly membranous, large, sub-coriace-
ous, pale-brown, often tinged with olivaceous when dry, narrowly elliptic
or sub-obovate-elliptic, shortly and abruptly acuminate ; apper surface
"quite glabrous, shining, the midrib and main-nerves and also the reti-
culations rather prominent when dry; lower surface rather rongh from
the bold pale transverse veins; main-nerves 5 or 6 pairs, slightly carved,
ascending, thin but prominent; the midrib stout, glabrous or with a
few minute hairs; length 55 to 8'5 in.; breadth 175 to 3 in.; petiole
2 to *8 in.; stipules, lanceolate, acuminate, the base broad, shorter than
the petioles, pubescent, deciduous. Glomeruli lobulate, shorter than the
petioles, sessile ebracteate, the flowers crowded on 2 or 3 short thick
branches. Flowers about °15 in. long, on very short pedicels, puberu-
lous. Calyz al)ont as long as the corolla, campanulate, constricted
somewhat below the three blunt or acute triangular teeth. Corolla
tabular with 3 sub-acute triangular teeth. Anthers 3, broadly oblong,
emarginate at the apex. Ovary 3-celled, style cylindric, Fruit obli-
quely elliptic, crowned by the small calyx; pyrenes 3, rngulose.
Maracca: Maingay (K.D.) 871. Sinaapore: Ridley 10737 ; King
89; Hullett 528. Jomore: Ridley 6516, 11185, 11186, 11187, SErANGOR:
Ridley 4895. PeRAK: Scortechini, 678; King's Qollector 2964

This resembles No. 18, bat is trimerous, its cymes have thick branches and are
ebracteate, and its young stems and leaves are glabrous or nearly so.

43. Lasiantaos Lucipus, King & Gamble, n. sp. A glabrous foetid
shrub; young branches rather thicker.than a crow-quill, somewhat
compressed, especially at the nodes. Leaves thinly coriaceous, oblong-
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elliptic or lanceolate, the apex caudate-acuminate, the base much nar-
rowed, both surfaces pale-brown when dry, shining, reticulate; main-
nerves 7 to 10 pairs, thin, spreading, interarching *15 in. from the edges,
the secondary nerves almost as prominent; length 35 to 6 in ; breadth
1:15 to 18 in.; petiole *15 to ‘2 in. or ‘25 in., slender; stipules minate
triangular, much shorter than the petioles. Cymes sessile, 4- to 8-flow-
ered, ebracteate, Flowers ‘25 in. long, on short pedicels, narrow, erect.
Calyz tubular, with 3 broad teeth much shorter than the corolla, glab-
rous. (orolla narrowly tubular, with 3 long narrow-ovate lobes, hairy
inside except at the tip. Anthers 3, erect, narrowly oblong, not quite so
long as their filaments. Ovary 3-celled ; style long, slender, clavate.
Fruit sub-trigonous, or sub-didymous, depressed, ‘2 to '35 in. in diam.,
shinipg, blue; pyrenes 2 or 3, obligue sub-pyriform, smooth, each
divided into 2 cells by a transverse septum, the anterior cell empty.
Seede concave, cupped, fleshy.

PerAK : Scortechini 264, 463 ; King’s Qollector 788, 2797, 2840, 5051 ;
Ridley 2928, 5549, 7437, 8574; Wray 426, 973, 2807, 3931.

52, CHasaLia, Commers,

Characters of Psychotria except that the corolla-tube is slender and
in one species is usually curved, and the seeds are orbicular plano-
concave, the dorsal surface being flat and the anterior deeply concave ;
almost cupped, albuamen uniform.—DistriB. About 10 species, tropical
Asiatic and African,

In our opinion this genus might with advantage be redaced to Psychotria.
Flowers sessile, from 5 to 1 in. long ; corolla-tube slender,

curved wee - vos we L Q. curviflora.
Flowers pedicelled, ‘15 in. long ; corolla-tube wide, straight 2. OC. rostrata.

1. CHasALIA CURVIPLORA, Thwaites Enum. Pl. Ceyl. 150, 42]. A
shrub 2 to 4 feet high; everywhere glabrous. Young branches woody,
terete, glabrous, dark-coloured when dry. Leaves membranous, ellip-
tic, oblong-elliptic, oblong or oblanceolate, shortly and somewhat abrupt-
ly and often bluntly acaminate, narrowed at the base; (narrowly ellip-
tic or linear in vaARs.) upper surface olivaceous-brown when dry, the
lower paler; main-nerves 5 or 6 pairs, much curved, spreading and as-
cending, thin but distinct on the lower surface like the wide reticula-
tions; length 6 to 8 in.; breadth 1 to 275 in.; petioles ‘3 to ‘75 in.
Btipules coriaceous, campanulate-cupular, blunt, *15 to 35 in. deep, the
upper edge traucate, entire or 2- or 3- cleft. Oymes solitary, terminal,
from 1 to 2 in. long, and the same in diam., sometimes on naked pedun-
cles ‘5 to 125 in. or even more in length; brauches divergent,
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trichotomous, often short, few-flowered. Flowers sessile, from 5 to 1 in.
long. Calyz only ‘15 in. long, campanulate, the mouth irregularly and
shortly toothed. Corolla about four times as long as the calyx, the tube
long and narrow; its 4 lobes not a quarter of its length,lanceolate, spread-
ing. Anthers 4, linear-oblong, deeply cordate at the base, the filaments
varying in length. Style also varyingin length. Fruit pisiform, globose
sometimes didymous, crowned by the small remains of the calyx, glab-
rous, pyrenes thin, each with one plano-convex seed. Kurz For. Flora
Burma, II. 14; Miq. in Ann. Mus. Lugd. Bat. 1V. 202; Hook fil. Fl.
Br. Ind. III. 176 ; Trimen Flora Ceylon III. 363. C. lurida, O. tetran-
dra, Miq. Fl. Ind. Bat. 281, 282. 0. Sangiana, Miq Fl. Ind. Bat. Suppl.
546. Psychotria lurida, Bl. Bijdr. 959 ; DC. Prod.IV. 521. P. curvifolia
and P. ophioxyloides, Wall. in Roxb. Fl. Ind. ed. Carey & Wall. II. 167,
168; Cat. 8360, 8364; DC. Prod. l.c. 520. P. ambigna, W. & A. Prod.
433; Wt. Ic. t. 127. P. tetrandra, BC. Bijdr. 961; DC.lec. 521. Zgraar-
dekronia lurida, Korth, in Ned. Kruidk. Arch, I1. 252. Izora attenuata,
Wall. Cat. 6164. Psychotria, Wall. Cat. 8361, 8362, 8363, 8364, 8375 ;
(in part) 8386, 8390. Rubiuceas, Wall. Cat. 8461.

In all the provinces, common.

The corolla varies in length and is moreover dimorphous as régards the re-

spective length of the stamens and pistils, As regards leaves the plant varies
greatly. It seems necessary, however, to separate one Balayan variety.

VAR. linearis King & Gamble ; leaves linear-oblong from 3:25 to 85
in. long, aud from ‘35 to 65 in. in breadth.

Mavacca: Ridley 1359 : Qoodenough 1606.

2. CuasaLIAROSTRATA, Miq.in Ann. Mus. Lugd. Bat.1V,203 excl.syn.
Psychotria telrandra. A slender glabrous shrub; young branches thicker
than a crow-quill, compressed, pale. Leaves membranous, greenish when
dry, elliptic or elliptic-oblong, the apex acuminate, the base usanlly much
narrowed but sometimes rounded and oblique; both surfaces more or
less distinctly fine-reticulate ; main-nerves 5 or 6 pairs, carved, spread-
ing, conspicuous beneath when dry; length 3 to 6 in.; breadth 1'5 to
2 in.; petiole ‘25 to *4 in.; stipules less than 'l in. long, connate into a
short tube, the mouth with a few biistles. Cymes solitary, terminal,
slender, from ‘75 to 2 in. long (including the peduncle); bructeoles
few, broad, coriaceous; branches divergent trichotomous, few-flowered.
Flowers *15 in. long, on short pedicels. Calyz campanulate; the mouth
oblique, irregularly 4- or 5-toothed. Corolla-tube wide, only slightly
longer than the calyx; the limb about as long as the tube with 4 broad
blunt spreading lobes. Anthers 3 or 4, ovate, as long as the filaments,
included in the covolla-tube. IPruit ovoid, smooth, ‘25 in. long. Hook.
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fil. F1. Br. Ind. III. 177; Miq. F1. Ind. Bat. II. 281. Psychotria rostrata
Blume Bijdr. 961. Polyozus latifolia (fide Miguel) BI. Bijdr., 948; DC.
Prod. IV. 521, 494.

Maracca: Griffith (K.D.) 3045; Maingay (K.D.) 937. JoHORE:
Ridley 4092. SiNcarore: Ridley 4890. SeLanGoRr: Ridley 7376. DIn-
pINGs, Ridley 7992. PerAK: Scortechini 1482. King’s (ollector 2190.

We follow previous writers in putting this plant in the same genus as Chasalia
urviflora, from which it differs in having a corolla with a short wide perfectly
straight tube.
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[ Read July 6th, 1804.]

A small consignment of Cyperaces and other aquatic plants lately
received in the Royal Herbarium at Sibpur from the Seistan Arbitra-
tion Mission, and made over to the writer for examination, included a
Scirpus which does not appear to have been described hitherto. The
hypogynous bristles are plumose, and the stigma bifid, so that it would
fall, as the species are arranged in Fl. Br. Ind. V. 653—663, under
Scirpus proper near Scirpus litoralis, but study of the material in the
Calcutta Herbarium has suggested that a short review of S. Utoralis
and its nearer allies may be useful.

In the F1. Br. Ind. (V. 659) Schrader's litoralis is given priority
over Vahl's “ subulatus,” the two being taken as equivalent; but it will
be convenient in this paper to commence with *subulatus,” which Vahl

J. 11. 19,
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(En. IL. 268, 1805) gives as an inhabitant of the Nicobars (collector
not stated) and describes it as follows:—

Aphyllus spicis oblongis, sguamis carina pubescentibus stylo trifido,
involucrs foliolum longius rigidum lsve, squamis emarginatis * * *
setae apice plumosas * * *

He distinguishes his plant from S. lacustris by the setae being plu-
mose, not retrorsely echinate.

Who collected Vahl’s plant and where specimens are to be seen, I
have so far failed to discover.

In 1806 Schrader’s Flora Germanica appeared, in which he distin-
guished Scirpus litoralis as an undescribed species resembling 8. trique-
ter of Willd., between which and 8. maritimus he inserted it.

His figure shews a Scirpus of the friguster stamp with two styles
and what may have been two plumose setae, also a membranous ligulate
body which looks like a filament wanting its anther or a 3rd (glab-
rous) segment of the perigonium ; the nut is shown as obovate and
acuminate, without any trace of a style base; the stigma is bifid:
glumes faintly carinate, hardly acute, entire, and not ciliate; spikelets
less than % an inch in length.

His description is not strictly in accord with his figure, more parti-
cularly as regards the glumes ; these he says are very blunt and tipped
with a long mucro, which is more or less reflexed.

Bentham (F1. Austr. VII 834) remarks that the essential character
derived from the bristles of 8. littoralis was overlooked both by Lin-
nmus and Schrader, but it must be noted that the plant was not taken up
by Linnwmus. Schrader records that he had not seen ripe fruit, but his
figure shews the plumose bristles as to which the text is silent.

His plant was found by Wulfenius in ‘marshes near Duino and
Monfalcone on the Adriatic (Gulf of Trieste); I have not seen speci-
mens.

In 1812 Scirpus fimbrisetus was published by Delile as an Egyptian
species. The figure and description suggest that his plant differs
from that of the northern shores of the Mediterranean if at all, as
follows :—

(a) main involucral bract hardly exceeding the inflorescence ;

() inflorescence more compact, peduncles stiffer ;

(o) achene obcordate, rounded at the apex, hardly acuminate,

style-base manifest ;
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(d) sheaths producing laminm which attain 3 inches in length by

4 of an inch in breadth at the base and are flaccid, narrowly
triangular-acuminate in outline, acute at the tip, and spread-
ing. I

Note.—The rootlets are scanty and feeble (in the figure).

In 1820 Carey’s Edition of Roxburgh’s Flora Indica appeared in
which Scirpus pectinatus is described, as a native chiefly of *“ marshy
places where the soil is sandy.” There is a pictare of this among the
unpublished drawings in Herb, H.B.C. which differs from 8. fimbrisetus
Delile in the sheaths bearing no lamiusm, in the shape of the glumes
which are a.onte, not at all emarginate, and by the lax and drooping
paanicle,

There are specimens in the Calcutta Herbarium gathered in salt
marshes near Sealdah in November 1860 and December 1866, by Kure,
which appear to be the plant of Roxburgh and have been so named by
the finder.

Wall. 3506 which is from Herb. Heyne, and was therefore prob-
ably collected on the coast of the Pemnsula, agrees fairly well with 8.
pectinatus also.

There are also two Ceylon examples (C. P. 831) which have been
named 8. pectinatus Roxb, in Thwaites’ handwriting.

In Wight’s “ Contributions,” (1834) the Indian Oyperacess were
reviewed,—chiefly on material in the Herbaria of Wight himself, of
Wallich, Royle, and Lindley,—by Prof. Nees von Esenbeck, who divided
off sundry types from Scirpus and created, among other new genera,
Malachochsste, which in his Tribe III (Scirpes) is referred to a sub-
tribe B. with the glumes (squame®) arranged spirally (plurifaries),
and to that particular group of the same which has a perigonium (of
bristles).

In its group Malacochsste is distinguished by the “ sete’ which
constitute the perigonium being linear, membranaceous, and ciliate.

He enumerates a single Indian species only, viz., Malacochsste pecti-
nata, of which the synonymy is given as follows :—

Scirpus pectinatus, Roxb. Fl. Ind. I p. 218 (Ed.
Wall.) 1. 210.

8. campestroides, Roxb. in Co. Merc. I. Or. Mus. tab.
744 (fide Arnott)

S. plumosus, R. Br.? Fl. Nov. Holl,

As localities are mentioned sandy marshes of the E. I. Peninsula
(Roxburgh, Wight), Nepal (Royle).
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I have not traced 8. campestroides of Roxburgh’s unpublished
drawing, but it seems likely that the Nepal habitat is an error, and
that S. pectinatus was collected on the coast or in tidal rivers exclu-
sively.

Wight's plant was doubtless that which is represented from Cey-
lon in Herb. H.B.C., named 8. pectinatus Roxb. and 8. subulatus, Vahl
by Mr. C. B. Clarke subsequently.

Royle’s specimens may have been from the Dehra Dun or Kumaon,
and to whatever plant they belonged were presumably distinct (as a
sub-species at least) from the estuarial Scirpus pectinatus.

In the Flora Germanica (VIII p. 42 Ie. COCIX) Reichenbach has
desoribed and figunred Schrader’s Istrian species, giving as additional
localities the Venetian Islands, and the synonymy as

=§. mucronatus, Scopoli

=1 8. fimbrisetus, Delile

= Fimbristylis mucronatum (sic), Vahl
= Malacochsete littoralis N. von E,

= 4. balearicus, Willd, ined.

From the last synonym it appears that a similar or identical
species had been collected in the Balearic Islands also. Reichenbach’s
figure represents a plaut agreeing fairly as regards the sheaths and
inflorescence with 8. pectinatus of Roxburgh, but differing from that
widely as regards the shape of the glumes.

From Delile’s plate of S. fimbrisetus the Fl. Germ. Icon differs as
regards the length of the stigma and in shewing the glumes as ciliate
on the margins. It adds a detail which may have escaped previous
observers as regards the anthers, which are shown as adnate to & strap-
shaped filament, broadened upwards, and produced above the cells into
a short semicircular crest or expansion, which is bristly or minutely
plumose on the margin.

The achene is depicted as plano-convex, shortly stalked, and obcor-
date, with a manifest style base. The culm for the most part of its
length is triquetrous, or to speak quite correctly plano-convex, the sec-
tion of the convexity giving a curve which is nearly a parabola.

Nyman's Conspectus gives the range of Schrader’s 8. litoralis as the
whole N. shore of the Mediterranean and its European islands from
Orete westwards, and it may be taken that the plant of Delile is a
sub-species of 8. litoralis or a very closely allied form.
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In 1855 Stendel (Synopsis P1. Cyper.) described the following species
of Scirpus belonging to the same group as 8. litoralis Schrad, viz.—

"SCIRPTUS.
No. Species. Habitat, Charaocter,
40 | Philippi, Tineo ... | Bicily ... | Btigmas 8.
41 | plumosus, R. Br. ... | N. Holland v, | Culm terete, glume-margins

43 | Meyenis, Nees «e | N. Holland an d [Styletrifid, achenes lead-coloured,
Sandwich Islands punctate gibbous.

43 | Brayii, Hoppe «« | Baltio <« | 8tyle trifid, glumes ciliate above.

44 | subulatus, Vahl ... | India ... | Btyle deeply bifid, achenes rust-

coloured, compressed, smooth. §

45 | litoralis, Sohrad ... | Mediterranean, etc. | 8tyle bifid, glumes blood-red to
rust-coloured, achenes plano-
convex, punotulate.

46 | Despraumis, Steud. ... | Cuba Bf;yl‘?e bifid, glumes not mucro-
nate.
50 | Jatora, Kunth Pern o | Culm triangular, style bifid,
(P Tatora) e glumes not aristate.
51 | Pterolepis, Kunth | Cape G. Hope ... | Calm terete, style bifid, glumes

strongly ciliated.

It appears that Schrader in a memoir that is scarcely accessible had
referred his 8. litoralis to a new genus Pterolepis as P. scirpoides, inclu-
ding .in it the Cape plant which is No. 51 of Steudel, but Nees demo-
lished Pterolepis, at the same time erecting Malacochste for the recep-
tion of the Roxburghian species having a bifid style and plumose sete
and certain extra-Indian forms, iff which the Australian plant of Brown
was doubtfully included.

Steudel gives S. pectinatus of Roxburgh as S. subulatus of Vahl,
and reduces fimbrisetus of Delile to S. litoralis of Schrader, but under
these he says nothing of the Neesian ¢ Malacochste. ”

S. Philipps is a doubtful plant reduced by some authorities to
8. Utoralis though the style is described as trifid. It is only found in
Sicily and may be a good species, but the writer has no means of plac-
ing it at present. 8. Brayii of Hoppe is referred to S. lacustris, and is
therefore not a Malacochsste; so that if for the purposes [of this note we
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put the American species on one side we have left the following,
viz ;—

8. plumosus,—R. Brown .

S. Meyenii,—Nees.

8. subulatus,—Vahl

8. Utoralvs,—Schrad.

S. Meyenii differs from the other plumos® by the trifid style, and
the same applies to the true S. subulatus of Vahl, so that of “ Malaco-
chate’ with a bifid stigma there remain but two out of the above,
vig :—

8. plumosus,—R. Br. ; and
8. lstoralis,—Schrad.

To these we must add, however, 8. pectinatus Roxb., becanse Nees
(in Linnwa, IX. 2921) has kept Roxbnrgh’s species distinct from
Schrader’s litoralis.

[Note.—In the Prod. Fl. Nov. Hollandise S. plumosus is contrasted
with the “ Caribean ” 8, validus of Vahl’s Enumeratio, but S. subulatus
is not mentioned.]

Miquel’s Flora of the Dutch Indies (1855) contains only one &cir-
pus of the “ Malacochsmte” type, which is given as Scirpus subulatus
Vahl, Roxburgh’s Scirpus pectinatus being cited as a synonym, also
Nees' Malacockste.

Nothing is said about S. litoralis or plumosus, although Steudel is
referred to. “ Further India” is given as the Batavo—Indian habitat
(apparently) along with the Nicobars (as the external distribution
presumably).

Miquel’s description follows Steudel exactly althoagh not verbatim ;
but Steudel’s does not fit with Vahl's whose S. subulatus bad a trifid
style, while Steudel’s description brings his species near S. liforalis by
the style being difid. Steudel does mot give the solitary habitat from
which Vahl’s plant had been gathered when the ¢ Enumeratio” was
published, and as he cites Roxburgh, and his description tallies with
Roxburgh’s sufficiently, the probability is that he had 8. pectinatus in
his eye exclusively.

There are no specimens of Vahl’s S. subulatus in Hb. H. B. C. nor
in fact of any Scirpus of the * Malacochsete ’ group from the Nicobars
or regions adjoining: and it seems likely that none of the subsequent
anthors who have quoted or described what they understood to be his
plaut had a specimen from the Nicobars before them.
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Boeckeler in the XXX VIth issue of Linnma (1869—70) deseribed
the Oyperacess of the Royal Hb. Berlin, and has given a key to the
species of Jcirpus taken up by him. This has a group under the first
main section (A. squame apice rectee) which is distingunished by the
segments of the perigoninm being fimbriate-ciliate : this group includes
three species, vis :—

8. subulatus,—Vahl
8. triqueter,—Linn.
S. riparius,—Presl,

- It may be noted that these are referred to a sub-section having
glumes entire (squamm integrs) which is inapplicable to several of
the forms which he has assigned to 8. trigueter,

Moreover he has reduced 8. fimbrisstus Del. (or as he gives it, fol-
lowing a misprint in the Index to Steudel, ¢ fimbriatus”) and S. litoralis
of Schrader to 8. trigueter of Linnsus, which is certainly erroneous.

His 8. riparius of Presl. is made up of several species of Stendel’s
plus some others subsequently edited, all American, of which most
appear to be referable to the sub-genus “ Malacochsste” ; but for the
purpose of this note the American forms may be negleoted.

Under “ 8. subulatus he cites :—

(i) 8. sudbulatus Vahl (but had apparently not seen authentio
specimens),
(i) Malacochsste pectinata Nees, in whose Hb. he seems to have
seen & specimen (from Wight probably) ;
(iii) Wallich Hb.—No. 3506 B;
(iv) 8. arabicus Nees et Ehrenb in Hb. Berol ;
(v) Thwaites No. 831 from Ceylon ; and
(vi) Boivin No. 3051 from Mayotte, which is no doubt the island
of Mayotta, one of the Oceanic group of the Qomoro Isles,
half-way between the Mozambique Coast and Madagascar.

As obgerved above, Thwaites No. 831 is in Hb. H.B.C. and is
marked-as 8. pectinatus Roxb.

8. Pterolepis Kunth ( = Pierolepis scirpoides of Schrader’s Analecta
Fl. Cap.) he makes var. B of S. subulatus without discussing the
strongly marked diogmosis which is given for the Cape plant by its
author. The Mascarene plant is not improbably the same as Schrader’s
Pterolepis or closely allied to it ; but for want of specimens the writer is
unable to suggest a place for either form.

In the Flora Austral. (lec.) it is pointed out that Boeckeler was
wrong in identifying S, liforalis with S. ¢riguster of Linnsus and



144 J. R. Drummond—On a new Scirpus from Beluchistan, §c. [No. 4,

of Schrader. From the remark that the areas of 8. litoralts (Mediter-
ranean region) and 8. plumosus R. Br. (Australian continent) are
distant, it appears that Bentham either had not seen Vahl's subulatus
and Roxburgh’s pectinatus or was not prepared to unite them summa-
rily with Utoralis.

In the Flora Orientalis 8. ltoralis is the only Malacochsete dealt
with.

It is noted ag—

= 8. fimbrisetus, Del.
=48. triqueter, Gren. & Godr. and of Boeck. (l.c.) [not
. of Linn.]
= 8. pectinatus, Roxb.
= Malacochaste litoralss
and pectinatus ’}Of Nees.

The distribution given is 8. France, Italy, Greece, Corsica, Crete
Cyprus, Anatolia, Syria,—Alexandria, the Fayum and the Great Oasis
in Egypt,—N. Africa, Caspian region, and Afghanistan (Griffith.)

A variety (oligostachys) is added as found in what is probably a
marsh (from the name) in Eastern Persia (Coll. Bunge).

Trimen (Fl. of Ceylon V. 77) gives S. pectinatus Roxb, as a syno-
nym of 8. litoralis, and notes that it inhabits tidal waters in Ceylon,
occurring rarely.

In the Fl Br. Ind. VIL 659 8. litoralis is noted as the only Indian
species with the bristles plumose, and the synonymy is—

=4. subulatus, Vahl, also Miquel
= 8. fimbrisetus, Del.
= 8. pectinatus, Roxb.
= 8. triqueter, Gren. and Godr. and of Boeck; (l.c.)
not of Linn.
= Malacochsste litoralds,
=M. pectinatus }N ees.
It is also observed that it is part of Wall, No. 3506 C.
The weakness of the rhizome is noted, and the anthers are des-
cribed as red-crested (Cf. Reichenbach’s figure of 8. litoralis.)

In the Genera Plantarnm Malacochste has not been accepted as a
separate genus or cven as a sub-division of Scirpus. It would be
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convenient in some ways to retain it as a sub-genus, but in Scirpus Kysoor
of Roxburgh (placed as a variety under 8. grossus Linn. in Fl. Br.
Ind.) the ‘“sete” are minutely plumose, and this species would logi-
cally be included in Malacochsets, while its natural affinities seem to be
with 8. grossus of Vahl, and with Mr. C. B. Clarke’s series * Sylva-
tica.”

The importance of the characters derived from the ‘““sets’ can
not be correctly estimated until more is known of the morphology of
" the flower in Soiqms and its allies, and of the part played by the hypo-
gynous bristles in the life of the individual, Where thege are ¢ plu-
mose, ” all the floral whorls appear to be unsymmetnca] the actually
anterior segments of the perigonium being more in number than the
posterior and declinate. The flower of such a Scirpus would in fact be
somewhat on the plan of a minatare Gladiolus. In Scirpus pectinatus
and 8. litoralis the anterior ‘““setee” seem to be pretty constantly four
in number, of which one pair is opposite -the axis, the others being
pushed to the right and left of it by the ripening achene, which, as
noted by Roxburgh, they embrace laterally. The plano-convexity of
the caryopsis itself may be due to the same tendency. In the ripe
floret of certain Malacochsetes, there are two flattened scarious white
ligules corresponding to the anterior sete, and arising in some species
apparently with them from a ring that surrounds the base of the cary-
opsis. Whether these have carried anthers,—or at all events pro-
duced pollen,—may be doubted, but they are, in all likelihood, modified
filaments, and the whole of the *“setee " therefore in * Malacochsste” (also
in S. Kysoor and S. eriophorum presumably) would thus be regarded
a8 belonging to the staminary whorl, while the plomose set® of the
litoralis group, of which the hairs are certainly gland-tipped, and have
been observed to be moniliform, would be comparable with the staminodes
of Palisota (see fig. 31 in Engler and Prantl. II. 4, p. 62). Roxbargh says
of S. Kysoor that it lias the sete always five in number, and examina-
tion of fresh specimens would no doubt confirm his observation. In
the 8. litoralis group the writer finds the plamose segments of tha peri-
gonium to be always four in dried specimens, but living material is want-
ed to clear up the variability in the development of sete in this
genus.

A key is appended to those forms of Scirpus found in Europe, Asia
and Australia, which, on the above view, have three or more of the
perigonial “sgeteo” (in the fertile florets) developed as penlclllate
staminodes. .

J.n 20
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+ Nut plano-convex
~ * Style bifid
O  Culms rooting separately
A Sheaths without laminse. -

1. Main involucral bract longer than .
the effuse panicle ... oo pectinatus, Roxb.
Hab. Sea coasts and estuaries
of Ceylon and India, Sune
"driban (Kurz!) Coromandel .
+ (Heyne!) Ceylon (Thwaites )
Dist :—(Not known.)
2. Main iuvolucral bract shorter
than the rather compact panicle...plumosus, B.Br.
Hab. Coasts of Australia (!)
Dist :—(uncertain)
A.a 3. Sheaths with distinct (sometimes

submerged) lamins oo litoralis, Schrader
Hab. Rivers and lagoons (in
brackish water only ?)

Affghanistan (Griffith ex Boiss.)
Waziristan (Stewart!) Punjab
(Stewart and others!) Kathiawar
(Mehta in Herb. R.E.P.!)
Ahmedabad (Burkill !) Rajputana
(King!) Central India (Vicary!
Duthie !)

Dist :—Persia, Central Asia, Egypt,
Mediterranean to 8. Portugal.

00O 4. Culmsand barren shoots (phyl-
lodes) several from a common
rhizome o ove 8p. adhuc non descripta
Hab. Lakes and marshes ‘
Kashmir (C. B. Clarke!)
Baluchistan (Duke!) (Col.
C. A, MacMahon!)
Dist :—(Punjab Salt Range ?)

* * Stylo 3-id

5. €00 000000000000 000000000000000000000008000 mbulatus, Vahl
Hab. Nicobar Isl. ;
Dist :—(unknown).
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++ Nut trigonous
6. irierieecsreeesnennnansnnsinsesssnans K Yysoory Roxb.
Hab. Ponds and marshes. 8.
Bengal (Burkill!) Chota
Nggpur (C. B. Clarke!)
Dist :—(endemic).

The above (as well as the subjoined additional species of Scirpus)
is altogether provisional, but put forward in the hope that it may draw
the attention of local botanists to the group, and lead to the collection
of fuarther material.

Descriptio sp. No. 4, antecedentis. A .
Scirpus WARDIANTUS.

3-Spedalis, erectus, culmis pluribus, ex rhizomate rotundo sspe
incrassato, radicillis fibrosis undulatis nigris circumdato, exorientibus,
floriferis levibus rigidis obtuse triquetris, foliis (phyllodiis) planocon-
vexis spongiosis culmis floriferis elatioribus, involucro universali erecto
paniculam aequante vel supereminente, paniculee ramulis parum effusis,
spiculis oblongis uncialibus albescentibus, squamis inferioribus acumi-
natis sterilibus deciduis, mediis nuciferis apice retuso subpersistentibus,
omnibus scariosis pellucidis margine integerrimo spinulis microscopicis
ornato carina flavida iu brevissimam mucronem excurrente, perigonii
setis anterioribus quatnor, duobus caryopsidis plano-convexe obcordate
breviter stipulatae ad apicem styli frustulo minuto armate duo latera
amplectentibus.

A tall clubrush with several plano-convex barren shoots or leaves,
which are very spongy,*from the same rhizome as the flowering stem,
which is rather slender for the group, but rigid, terete below, in the
upper two-thirds bluntly triangular, sides slightly convex ;—spikelets
fully an inch long, larger and more -tapering thanin 8. litoralis ; branches
of the panicle rather stiff ascending; glumes without rust-coloured
markings, those of the fertile florets very thin, wings almost transparent,
keel pale-golden, gibbous near the base; the lower empty glumes
acuminate falling away from the rather stout notched rachis before
the fruit ripens, when the spikelet bleaches. Nutlet narrowed at
the base,—at the tip rounded, (uuder a high power) finely reticulated,
colour olive turning to a chestnut-brown.

From 8. litoralis Schrader, this should be easily distinguished by
the presence of distinct “ leaves ”; the strong rhizome and much larger
silvery, not chestnut, spikelets.

It is nearer 8. pectinatus and 8. plumosus which may not improba-
bly be found to form a single species, but the panicle is more effuge in
pectinatus, and in neither is there any rhizome; the Seistan plant

-
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manifestly survives over one or more winters, while the other species,
to judge from their weak attachments, may be annual.

Vern., Tuzg.—Sent by Col. C. A. MacMahon from the Helmund
lagoons where it is gregarious and abundant, with Arundo Donaz Linn.,
Scirpus maritimus Linn., and other fen plants gf the temperate and
sub-tropical zones of the northern hemisphere.

Named after the writer’s frieud, Mr. T. J. R. Ward of the Punjab
Irrigation Department, who has supplied full and iuteresting notes on
this collection of aquatic species from the Helmund.

PPN A NN NS

The Hz’mﬁlayan summer storm of September 24th, 1903, and the weather
immediately subsequent to that date in Northern India.)—By C.
LitTLE, M.A, (With Plate v1.)

[Read March 2nd, 1904,]

Although in this-paper some reference is made to the past two
rainy seasons, the discussion in the main deals with occurrences towards
the close of the monsoon season of 1903. My reason for making this
arrangement is the belief that these later events bring into stronger
relief the importance of considering to what these events are due. It
will, I am sure, be obvious to all that until such occurrences can be
fully accounted for afterwards, there is no prospect of their being fore-
seen with even a semblance of accuracy.

In the Englishman of September 15th, 1903, there appeared the
usual weekly report of Meteorological observations at St. Xavier's Col-
lege. To that report anote was added giving expression to the idea that
the monsoon season had practically come to an end in Northern India.
The note closed with the following sentence: “ This year, 1903, there
seems therefore to be greater fear for a speedy termination of the rainy
period.”

L]

" 1 In the Monthly Weather Review for September 1903, published in February

. 1904, the following is the summary of the weather in the former month :—
“ During September 1903, the weather wns more disturbed than usual over the
Bay area and surrounding regions, occasioned by a series of small storms which was
developed over the Bay, and thence progressed through the central parts of the
country into Upper India. Over Western India, on the contrary, the weather was
fairly quiet.. The south-west monsoon was, on the whole, weaker than usual over
the Arabian Sea, and the rains ceased at about the normal date over North-west
Indiag” .
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Tn the Pioneer of September 28th, the following remark appeared :
“The sky is becoming clear all over Upper India, and fine weather
is now promised by the Meteorological Department.”

Ten days later the Pioneer wrote as follows: “ On the 26th or 27th
September the Meteorological Burean seems to have arrived at the con-
clusion that fine weather conditions were becoming established over
Upper India just on the eve of one of the most heavy and prolonged
bursts of rainfall that can ever have been recorded so late in the year.
Even now the daily telegrams seem to show no appreciation of the
extraordinary character of the season in which October seems to have
changed places with July. Down to the end of the former month there
was every reason to apprehend in these Provinces that the autumn
crops would be a failure from the want of rain. The danger now is
that they may be ruined by too much of it. Already serious damage
must have been done in places, and the telegrams to-day give a lively
picture of the state of things in the Deccan and especially at the capi-
tal. Railway communication has been severed between Madras and
Secunderabad. There are even fears that the great Hussain Saugor
Tank may burst its bounds, and already thousands of people belonging
to the villages along its banks are said to have been rendered homeless.”

My object in quoting the above remarks from the daily press I will
give presently. But before going on to the subject of the paper I may
perhaps be permitted to point out, that it is not apparent, whether the
criticism of the writer in the Pioneer is directed against the system on
which weather forecasting is done in this part of the world, or whether
it is against the subordinates, I might almost say the rank and file of
the Weather Bureau who, in no way responsible for the system, still
have a responsibility as regards the application of that system to daily
occmrrences. I have not been able to verify the accuracy of the state-
raent in the Pioneer that the Weather Bureau had come to the conclu-
sion that fine weather conditions were becoming established, but there
is not much doubt that such was the case, because on the present system
of weather forecasting there was no other alternative. The chief feature
of the present system, at times other than when weather is coutrolled by
a well-marked cyclonic storm, is in the estimate of the strength of what
is called the Arabian Sea monsoon current and the Bay of Bengal
monsoon current. If these currents are both weak, then diminished
rainfall is considered inevitable in Northern India; and when this weak-
ening of the monsoon current on both sides of the peninsula is accom-
panied by the commencement of the change of season in Upper India,
about the usual time, the chances of more rainfall in that region are
greatly diminished. Now, in September of the past year, there was
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practically no monsoon either in the Arabian Sea or in the Bay of
Bengal, if it be understood that a smooth sea and comparatively light
winds indicate the absence of monsoon ; and, as the Pioneer states, the
skies had become cloudless in Upper India. We have also. the evi-
dence of the meteorologists of St. Xavier's College, Calcutta, that in
their opinion the rains would terminate early—an opinion given quite
independently of the Weather Bureau. Assuming that the chances
were 10 to 1 against a disturbance developing in the Bay of Bengal or
the Arabian Sea during the latter half of September or first week of
October, and 10 to 1 against that storm moving north-westward, if it
happened to form, the chances were 100 to 1 against rainfall in the
United Provinces or the Punjaub. The above chances are not at all
unlikely if we remember that the monsoon had become exceedingly
weak in the Indian sea area, and that the sky had become cloudless in
Upper India: or, in other words, that atmospheric conditions in the
north of India and the Bay of Bengal were such as in ordinary years
are experienced in the early part of October. Experience has shown
that under such circumstances no oyclonic storm has ever advanced
from the Bay of Bengal or the Arabian Sea in the direction of North-
west India.

The conclusion therefore is that the subordinates of the Weather
Bureau had two alternatives. They had either to stand by the system
and come to the conclusion that rainfall had ceased for the year in
North-West India, or they had to put aside the system and strike out a
new course for themselves. That the former gourse was adopted is in
my opinion not only natural ; the adoption of any other was impossible.

One of my reasons for making the above newspaper quotations is
to emphasise, as strongly as it is possible to do, the fact that weather in
Northern India just after the middle of September was of a kind to
suggest an early termination of the rains in Northern India, and that
before the end of the first week of October rainy weather of an intense
character had become established over a great part of Northern Iudia.

A change 8o noticeable, as that most undoubtedly was, must have
been due to well-marked local causes, which ought to become apparent
on subsequent enquiry. Now whether these causes can be brought to
the surface from the meteorological records or not, there can be no
question that the events of the early days of October were not foreseen,
and in my opinion could nat, under the present system, have been fore-
seen, for reasons which I have been trying to make clear in previous
papers read before this Society. Until the atmospheric processes are
better understood than they are at present, it is a mere truism to state
that even approximately accurate forecasting is impc;ssible.
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The criticism of the Pioneer if just, makes it obligatory on some
one to revise present-day methods of meteorologists in India, and
cannot be entirely overlooked by even the most humble worker or
writer. I have given my opinion that any fault, there may have been,
cannot be laid at the door of the subordinates who were carrying on
the daily routine of weather reporting and forecasting. It must, there-
fore, have heen the system that failed, and as that system is intimately
connected with the subject of this and other papers which have been
read by me before this Society, I will pause for a brief reference to
that system. I may be permitted to point out that atmospheric prob-
lems, whether simple of their kind or complex, are of such unusunal
difficulty, that their treatment must of necessity, in any department
such as a Weather Bureau, be the special responsibility of the head of
the department; and that the success or failure of a system, whether
in its bearing on past events, or as the basis of weather forecasting, is a
matter, from the point of view of science, of strictly personal reckoun-
ing. On that ground I may be excused somewhat repeated reference in
the few general remarks that follow to Mr. Blanford and Sir J. Eliot,
who Hhave controlled meteorological work in Iudia during the past
thirty to forty years.

It requires only a cursory examination of the meteorological his-
tory of the early years of the department to realize, even in the light
of the accumulated experience of the intervening years, how sound was
the instinct displayed, and practical the view that was taken of the
possibilities of meteorological work in India by its founder, Mr. H. F.
Blanford of immortal memory. Nothing affords a more striking illustra-
tion of his power of separating what may be called casual occurrences,
or from those indicating important or controlling causes, than his
method of estimating the strength of the coming monsoon, and
theory has received more encouraging confirmation than his is receiving
at the present time, twenty years after it was formulated. That theory
has been given in published reports and in the Proceedings of the
Royal Society, and its distinctive feature is the connection between
the condition of the upper atmospheric strata as indicated by snowfall
in the Himalayas, and the character of the coming monsoon. The
following extracts are taken from his report on the Meteorology of
India in 1882:—

“In Europe and America, the attention of the leading Meteorolo-
gical Physicists would seem to have been concentrated of late
years mainly on the physics of the vortical movements of the
atmosphere of oyclones and anticyclones, the importance of
which is keenly felt, owing to the prominence given to storm
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warnings and forecasts, of impending weather among the objects
of the national systems of weather report.”

¢ In India storm warnings also have animportance, but it is chiefly
local and restricted to certain seasons of the year: and other
and more comprehensive problems force themselves on our atten-
tion and await their solution at our hands. Foremost among
these are all questions bearing on the vicissitudes of the rain-
fall.” :

After pointing out that seasons of drought are due to the persis-
tence of certain winds, the report continues :—

“The experience of recent years indicates that a season in which
the pressure of the higher atmospheric strata is excessive is one
in which the land winds are unduly prevalent; and by a process
of exhaustive reasoning, supported by occasional observation, I
have been led to infer that, except at certain times in_the cold

" season, the higher strata of the atmosphere lying over the moun-
tain zone around North-Western and Western India, are the
principal and immediate source of these winds.”

“It would be out of place to enter here on an exposition of

" the reasons which have led me to this view ; and it is my inten-
tion to give them in another place. Moreover, systematic obser-
vation of a kind which we can hardly expect from the class of
meun, who furnish the registers of our observatories, is yet re-
quired to confirm its accuracy. What is more especially re- -
quired now, is a knowledge of the prevailing movements of the
higher atmospherio strata, as indicated by those of the clouds
characteristic of great elevations ; and this requires watchfulness
and judgment only to be expected of educated observers who
take an intelligent interest in the conduct of the observations.
Such persons are at present extremely rare in India.”

Later at page 69 of the same report the following important
opinion i8 recorded : * The main fact which is thus becoming more and
more firmly established, as each successive year furnishes its additional
mead of evidence, is that the character of the Indian weather is in a
large measure determined by the barometric condition of the higher
atmospheric strata.”

In the annunal report for 1883 (a year of crop failure) Mr. Blanford
says :— ‘

“It has been shown in former reports, more especially that for
1878, that years of severe and prolonged drought have been
those in which the pressure of the atmosphere has been unduly
high, and there is in all probability a direct connection between
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this coundition and the persistence of the dry winds in those
years. But there is evidently some other condition which
operates in producing these winds, and in retarding or interrupt-
ing the rainfall in years such as 1883, when the atmospheric
pressure does not exceed the average and may even be below it.
The dry winds in such seasons are less lasting, but for a time
they are as strongly marked as in famine years. I have given
elsewhere my reasons for believing that in such cases they are
due to an nnusual extent to the thickness of snow on the North-
Western Himalayas.

» ) » » » .

But there were indications that thronghout this rainy interval the
influence of the snows was operative. On the North-Western
Himalayas, the rain of the first half of July was accompanied
with frequent thunderstorms and hail storms (always a sign of
an unsteady monsoon), and in clear intervals, the upper clouds
could be seen drifting steadily from the North-West, proving the
existence, at no great height, of the dry current which about the
19th descended and replaced the momnsoon, prevailing over the
whole of Northern India and Rajputana, and influencing the
winds down to the Deccan on the south and Bihar on the east.”

Further reference is made in the report for 1884, to the connection
between the North-Westerly winds, the snowfall in the Himalayas and
the rainfall distribution in Northern India; and in the report for 1885,
the last which Mr. Blanford wrote before retirement, the following
remark occurs :—

“The year under review affords a very striking instance, in
confirmation of the hypothesis, on which these latter forecasts have
been principally based, viz., that the. persistence of dry North-
Westerly winds in Western India and Westerly winds in Nor-
thern India is greatly influenced by the depth and extent of the
snow accamulation on the North-West Himalayas.”

It will, I think, be clear from the above extracts that an important
factor, in Mr. Blanford’s opinion, in estimating the character of the
‘Weather in Northern India, not only for the monsoon season as & whole,
but for brief periods ahead, was connected with the upper atmospheric
strata.

He repeatedly expresses his conviction of the need of some in-
flaence from the North, * some condition which operates in retarding or
interrupting the rainfall,” and shows that the pressure variations or
pressure anomalies fail to account for rainfall failure or distribution.
What that condition is he merely indicates as an important subject for

J.m 21
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investigation, with an expression of the opinion that the confirmation
requirés watchfulness and judgment not to be expected from the * class
of men who furnish the registers of our observatories.” I understand
him to take the snowfall in the North-Western Himalayas as the best,
and in fact at that time the only available indication of different states
of the upper atmosphere (of great elevations he observes).

At the time when the head of the Meteorological Department in
India was evolving the above hypothesis or theory, that is in the early
eighties, Mr. Eliot, then a subordinate in Bengal, was publishing (see
Monthly Weather Reviews) rival forecasts based upon the principle
which Mr. Blanford was declaring to be an insufficient guide. After he
became in turn head of the Department, that principle became to the
exolusion of all others the working guide in estimating the character
of the rainfall, and in fact of all weather changes.

It is not easy to give chapter and verse for what I may select as
the guiding principle, theory or hypothesis used by Mr. Eliot in wea-
ther forecasting, for owing to the immense amount of printed matter
published since 1888 and the difficulty of finding what I may call
incriminating statements, the search reminds one of a recent process
which has been attracting much attention lately—the extraction of
radium from pitchblende.

- Perhaps the most explicit statement issued previous to the letter
published in the Pioneer in 1899, is to be found in an extract from the
papers of the Chicago Meteorological Congress, Angust 1893. The fol-
lowing extracts give, as Mr. Eliot then states, some of the conditions
determining the character of the coming monsoon :—

(1) “ Unusually heavy and prolonged snowfall in the Himalayan

' Mountain area has been shown by Mr. Blanford to exercise
a very powerful influence,”

(2) ¢ The abnormal pressure conditions established during the hot
weather, more especially if they are marked, exercise a
great influence in modifying the set of the monsoon cur-
rents.”

¢ A consideration of the snowfall data of the cold weather, of
the meteorological conditions prevailing during the hot
weather, and more especially the character -and persistency
of the pressure variations, usually enables a rough estimate
of the general strength of the monsoon currents and the
distribution of the rainfall to be made. ......covsesurerenccesesees
This is what is now attempted to be done in the forecasts
issued annually in June by the Department and which have
had a fair measure of success, For example, & full warning
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was given in June 1891, of the drought in Rajputana dur-
ing the monsoon rains of that year.”
" The paper oloses with the following paragraph :— :

"%“It is hardly necessary to point out that the methods em-
ployed and sketched above are practically identical with
those employed in giving warning of the approach of storms,
and I may again point out that these long period forecasts
in India are rendered possible by ‘the peculiar features of
-the South-West Monsoon air motion over India, and by the
remarkable persistency of many of the abnormal eonditiona
of the meteorology of that current.”

The meaning of the statement rega.rdmg the full warning in June
1891 of the drought in Rajputana is shown by the following extract
from & paper by Mr. Eliot on oscillatory changes of pressure published
in 1895. Met. Mem. Vol. VI, page 92 :—

“ The abnormal pressure conditions which enabled the Department
to foretell accuritely the last serious drought in India, vis., that
of 1891, in Rajputana, were small in amount, depending on pres.
sure variations and anomalies not exceeding ‘05’ ———— "

The above extracts make it, in my opinion, sufficiently evident that
the theory or hypothesis on which weather forecasting in India for
Jlong or short periods was conducted from 1888 to 1895, was the pres:
sure anomalies or variations as disclosed by the barometric observa-
tions in the plains of India. A study of monsoon forecasts and other
publications will, I believe, complete the proof (notwithstanding the
statement in the Chicago paper) that Mr, Blanford’s theory bad ceased
to be a living theory, but any such troublesome investigation is rendered
quite unnecessary because the last annual summary to which Sir J. Eliot
contributed, that of 1902, contains at his hands the complete gquietus of
that hypothesis. In page 708 of that summary the following occurs : —

“In the year 1902, the deficiency in the total rainfall dne to the
Arabian Sea was due solely to the weakness of the whole circus
lation of the South-East trades and South-West monsoon during
more than half of its normal period. In some years of similar
periods, as in 1885, the delay and weakness of the monsoon was
associated with heavy prolonged and continuous snowfall during
the cold and hot weather periods in the Western Himalayas.
This was not the case in 1902, as the snowfall of the cold weas
ther or winter of 1902 was one of the lightest on record. It is
hence probable that actions and conditions in the Indian Ocean
are primary, and conditions in India such as snowfall in the
Himalayas subsidiary, and are of small importance relatively to
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the former except when the conditions in the Indian Ocean and

Seas are approximately normal.” '

It is unnecessary to follow the progress of weather forecasting
through the years between 1895, and 1903, when the above opinion was
written, or to consider the influence of American meteorologists in
directing the development of Sir J. Eliot’s opinions; or to show that
the abnormal years, such as 1899, convinced even him that Mr. Blanford
was right in the opinion that pressure anomalies form an unreliable
guide in forecasting the weather in Northern India. All that is neces-
sary is to show that in 1903, so far as hypothesis or theory went, the
slate had practically been wiped clean, the snowfall theory had failed,
the pressure anomalies had failed, the comparison with previous years
had failed ; and all that remained was to transfer the seatof cause and
effect to the Indian Ocean or Seas, an area over which an active i 1mag1-
nation may roam with bat little restraint.

The following extracts from the report referred to, the Annual
Summary for 1902, appear to support the opinion which I have given,
that Sir J. Eliot believes the character of the monsoon to be deter-
mined in the Southern Seas :—

Page 688.

“The conditions in India itself hence fail to give any clue to the
delay in the advent of the monsoon currents in June and July,
and more especially of the Bombay or Arabian Sea ou.rrent.”

Page 705.

’ “The discussion of the Meteorology of India in the preceding
pages has shown clea.rly —

(1) That the conditions in India in the latter part of May and the

- commencement of June were such as are usually associated
with an early and strong monsoon, more especially as judged
by the data of the period 1875-1892, antecedent to the period
of anomalous and remarkable conditions obtaining from 1892
to 1902.

(2) That there was no large or rapid change of meteorological
conditions in India prior to the remarkable change in the
character of the Arabian Sea Monsoon in the third week of
August. The conditions then prevailing were such as invari-
ably accompany a prolouged break in the rains, and are rather
effects and not causes of the breaks. It hence follows that
the causes, actions or conditions determining the weakness of
the Arabian Sea current in the first half of the period, and its
strength during the second half, are not to be sought for in
India or the Indian monsoon land area, but most probably in
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the remaining portion of the area of the complete monsoon
air circulation, viz., the South-East trades region of the Indian
Ocean.”

Later in the same page : —

“ The preceding data show that the abnormal monsoon of 1902,
accompanied abnormal conditions in the Indian Ocean un-
favourable to a strong monsoon, although in India the condi-
tions are favourable. This fact is almost sufficient to establish
that the abnormal features of the monsoon of 1902 were due
primarily, if not entirely, to abnormal features in the Indian
Ocean.”

Page 707.

“Tt is not necessary to give further data, as the previous have
been sufficient to establish fully that the variations in the
strength of the Arabian Sea current in India were primarily
and directly related to variations in the strength of the whole
air movement over the Indian Ocean and Seas, and more espe-
cially to the movement in the Indian Ocean.”

I have attempted to show by the above brief extracts what the
controlling principle in weather forecasting has been from time to time,
and these may, I think, be still more briefly summarised as follows :—

Mr. Blanford at first relied on pressure anomalies or variations, but
afterwards found that method to be untrustworthy. His own observa-
tion showed that there was some other condition on which rainfall in
Northern India depended, connected as he thought with the upper
strata of the atmosphere and requiring careful investigation in the fu-
ture. Taking the snowfall in the Himalayas as a tangible representation
of that condition, he claimed to -have repeatedly and successfully
shown beforehand the character of the coming monsoon.

Sir J. Eliot was guided entirely by the pressure anomalies in India,
as is shown by the claim to have foretold the nature of the famine in
Rajputana in 1891. He was subsequently induced by the criticism of
American meteorologists to extend the sphere of observation over a
wider area, and when the pressure anomalies in India failed conspicu-
ously in the later nineties, as Mr. Blanford had found them to fail nearly
twenty years before, the discussion of the character of the coming
monsoon resolved itself into a consideration of conditions over the
Southern Sea area, and a comparison of what had happened in India in
years said to be similar.

Still later the sunspot cycle has been put forward under an im-
petus from Sir Norman Lockyer.
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During all these years nothing has been done towards investiga-
ting that other condition on which, according to Mr. Blanford, the rain-
fall in Northern India appeared to depend, connected with the upper
strata of the atmosphere. .

It has appeared to me that since 1897 the evidence has been be-
coming conclusive, not to say overwhelming, that without more infor-
mation, such as Mr, Blanford required regarding the upper strata of the
atmosphere, it is impossible to say even a few hours ahead what the
character of the weather will be in Northern India. With the object
of showing how important the changes are that appear to originate in
the north, I have been collecting and publishing in the Journal of the
Society all information available regarding what I have called Sume-
mer Himalayan storms and their lnﬂuence on weather in' Northern
India.

These storms were unusually well-marked in 1902, the year which
Sir J. Eliot states was sufficient in itstlf to show that the character of
the monsoon in Northern India was determined by conditions in the
Southern Indian Seas. In the two cases which I have discussed in
some detail in the paper on two remarkable rainbursts in Bengal,—one
on June 30th, 1902, the other on Angust 12th,—I showed that there was

.no evidence of any kind that the general change then in operation
came from the south, whereas there was very strong evidence of a dis-
turbance crossing the Himalayan range from the north,

Similar well-marked occurrences are on record for 1903, and the
unusual weather in the United Provinces in the early part of October,
can, I believe, be traced to the disturbance which entered Northern
India from Central Asia in the closing days of September. As that
weather called forth the criticism of the Pioneer, which I have quoted
above, it may now be seen more clearly why I have quoted their
remarks. In the first place the press extracts show that weather was
settled over the southern seas, because it was anticipated on all hands
that the monsoon was on the wane. In the second place the remarks
of the Pioneer afford strong corroborative evidence that on that parti-
cular occasion something very unusual and unexpected had happened in
Northern India. Also I may point out, as further justification for in-
troducing these extracts, that similar occurrences in 1902 were passed
over by 8ir J. Eliot without comment, showing that an examination of
registers ouly is not sufficient to account for passing events or, to quote
Mr. Blanford again, there is certain information which we cannot expect
from the men who furnish our registers.

Even Mr. Murray supports my contention that weather in 1902
was not entirely controlled from the south. In the Weather Review for
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June 1902, among conclusions suggested by a discussion of the atmos-
pheric conditions in Europe, Asia, Africa, Australin and the adjoining
seas, the following occur :—

“ That conditions in India may be sometimes largely conditioned by
actions taking place in the Central Asian areas, and that occasionally
these actions extend over the greater part of Europe and Asia.”

“That these actions are largely modified by the barrier of the
Himalayas, and seem to spread more readily southward through the
gaps in the range.”

I think the above remarks have made it clear how the subordinates
of the Meteorological Department, entrusted with the duty of issuing
forecasts in the first half of October, 1903, had no alternative but to
estimate coming weather changes on the supposition that they origi-
nated in the southern sea area and approached Northern India from the
south, and that an attempt by them to introduce any consideration of
other conditions such as were thought to be necessary by Messrs. Blan-
ford and Murray, would have been without sanction so long as Sir
J. Bliot controlled meteorological work in India. Before proceeding to
consider the striking changes which passed over Bengal from the north
previous to the unexpected burst of rainfall in Northern India in Octo-
ber, I will give an illustration which appears to me to show in a simple
way the great need there is for investigating the condition which Mr.
Blanford, by observation and reasoning, found to be indispensable to an
acourate estimate of coming weather. ‘

The atmosphere is, on a large scale, nothing more than a conden-
sing engine, the lower part constituting the boiler, the upper part the
oondenser. In settled weather there appears to be little or no passage
of air from the lower to the upper sections of the atmosphere, and in
an area of settled weather the air currents move on steadily and inde-
pendently, and frequently, if not always, in opposite directions. Through
some action which is never absent from some part of the atmosphere these
currents interfere, cyclonic motion begins, ascensional motion follows, and
the moisture laden air passes from the boiler to the condenser. Rainfall
will then begin provided that conditions in the upper strata of the atmos-
Phere are favourable to condensation. It is as regards this requirement
that marked cleavage of opinion exists between Mr. Blanford and Sir
J. Eliot. The former early saw that in any discussion of rainfall the
condition of the condenser or upper strata of the atmosphere cannot be
overlooked, and he has put on record his opinion that information on
that head cannot be expected from the observers who furnish our regis-
ters of observations. The latter has relied entirely on these registers.
When they failed he has said that the conditions were not determined



160 C. Little—The Himalayan summer storm of Sept. 24th, 1903. [No. 4,

over India, and that the canses must be looked for in the southern seas.
In other, words we have the case of an engineer who knows that the
boiler of his engine is in perfect working order and fails to account for
a break-down becanse he has never even looked at the condensing
arrangements.

Towards the end of September, my attention was attracted to a
change of weather which commenced in Assam and North Bengal.
The first sign of the change was a fall of pressure, but that fall was of
no value as an indication of important events pending, becanse we have
similar and much larger changes occurring in the midst of the finest
and most settled weather. The fall began on the 23rd September and
continued on the 24th and was, in North Bengal, ‘05 inch on an average,
as may be seen from a table given below. Table IX below will show
that rain began to increase in Assam on the 23rd, in North Bengal on
the 24th, and in Lower Bengal on the 25th. Tables III and VII show
that temperature began to fall in Assam on the 23rd, in North Bengal
on the 24th, in Southwest Bengal on the 25th, and in Orissa on the
26th. Southerly winds strengthened in Lower Bengal, and in these
early days there were all the signs of the occurrence of a Himalayan
storm of the kind that I have, on previous occasions, written about.
From Thursday, September 24th, I not only scrutinised carefully the
daily weather report, but I almost continuously watched the appearance
of the change so far as it came within my range of vision. I give
below brief notes made at the time. Before doing so I may state that
I was watching carefully for the passage northwards from the Bay into
Bengal of an area of disturbed weather. Isaw no indication of any such
occurrence, and all I saw clearly indicated a sequence of change com-
mencing in the north and progressing in a general southerly direction.

My notes were as follows :—

Thursday, September 24th.

Moderate fall of pressure general, wind S.W. at Darjeeling, tem-
perature falling rapidly in North Bengal and Assam, rainfall general
in the north and heavy in places (Daily Weather Report). I began
watching the upper clond movements, Characteristic cirrus visible,
appeared to be moving from a southerly or south-easterly direction.
Towards evening the cirrus thickened into what I should call stratus,
and after dark distant and almost continnous lightning was visible in
several directions, chiefly in the north but also in the north-west.
There was no sign of disturbance towards the south.

Friday 25th.

Sky clear in the early part of the day with some low cumulus and

cirrus much the same as the day before. Strongish sontherly winds
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continued below, but as far as I could make out, the direction of move-
ment of the cirrus appeared to be from the north. In the afternoon T
watched, for an hour between 3 and 4 v.M., a dark cloud creeping up
from the north-west: it appeared to be at a great height, probably the
same as the cirvus. Below that cloud the air was evidently in commo-
tion, because there was at times a great deal of fracto-cumulus, and in
places high cumuli unbroken, About 5-30 low cloud covered the
sky and a thunderstorm broke over Calcutta from the north or morth-
west. Very heavy rainfall for a short time.

Saturday 26th.

Weather again fine during the day.

In the evening two thunderstorms developed near Calcutta ; one
passed eastward with & slight southerly element in its movement. The
second was then visible in the west and moved slowly eastward, but by
the time it reached Calcutta, about 9 p.M., the cloud was mueh diffused
Ordinary rainfall began about 9 p.M., and continued for several hours.

Sunday 27th.

A depression has begun to form over Lower Bengal and the north
of the Bay, but it is diffused, and changes being of a local character, it
is difficult to account for what is going on. A thunderstorm was over
Calcutta about noon.

Monday 28th.

The depression is somewhat better defined and is moving slowly
westward. The most noticeable occurrences were as follows: In the
early morning between 7 and 8 A.M., thick stratus overhead and a
cumulus underneath towards the east. This cumulus moved slowly
westward and was over this place about 9 A.M,, with moderately heavy
rainfall. In the forenoon a black cloud came up over Calcutta from
the South-west, and heavy rain fell all the afternoon. The cloud was
high when I noticed it and when the weather cleared up the clearing
began from the north-east.

Tuesday 29th.

The depression was more to the west. Centre at 8 A.M,, about
equally distant from Saungor Island, Balasore and Midnapore.

Wednesday 80th.

The westerly movement has continued.

The above notes made at the time show what the main features of
tbe weather were in Bengal at the end of September. These may be
summarised as follows :—

(1) While weather was still fine and almost cloudless in Lower
d . 22 '
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Bengal and over the Bay a change began in the north of the
Province and in Assam.

(2) This change shown by the occurrence of thunderstorms ad-
vanced southward over the Province.

(8) It had not reached Calcutta on Thursday, but knowing, as I
believe I did, what was happening, the distaut continuous
lightning visible towards the north was to me & most im-
pressive sight.

(4) The change passed over Calcutta on the 25th, and thereafter a
depression almost immediately began to form over Lower
Bengal and the north of the Bay.

Puja holiday people from Calcutta will remember that they left
this place in fine weather, and that the Darjeeling and Himalayan
Railway was most unexpectedly breached, further evidence that the
disturbing influence was not from the south.

I have already referred to the fall of temperature which passed
over Bengal on the 24th and 25th. Expecting some such change at
Calcutta I borrowed, from the Presidency College, a thermograph and
exposed it about noon on Friday the 25th. The thermograph trace
here given extends for a week from the 26th. The woather in Calcutta
at that time was fine and almost cloudless. In the place of exposure of
the instrument, temperature, during the afternoon, rose to nearly 94°.
The trace shows the sudden fall with the thundérstorm which occurred
about 5 p.M. The temperature on Saturday was even higher during
the day, and again there was the fall due to a thunderstorm about 5 ».M,
Sunday, Monday and Tuesday show a steady fall of day temperatures
as the depression formed and cloud increased. Wednesday and Thurs-
day, the recovery after the depression moved westward. It is not my
intention to give this temperature tracing as indicating the correct
shade temperature for Calcutta. The thermograph was in a verandah
with a free exposure to all directions except the north, and the high
temperature at times indicated, as on Saturday the 26th, was due to the
sun’s rays falling on the instrument towards evening. I took no pre-
caution to prevent high temperatures becaunse my object was to show
low temperatures.

The depression, which began over Lower Bengal on Sunday the
27th, moved westward into Central India, and then recurving towards
the United Provinces gave the commencement of the ‘ heavy and pro-
longed burst of rainfall ” referred to in the Pioneer. It is unnecessary
to follow the storm in its course ; a reference to the Indian Daily Wea-
ther Report of those days will show the main features of the distur-
bance.
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I have pointed out in previous papers that a striking feature of
these Himalayan storms and their after-effects, has been the subse-
quent formation at brief intervals of depressions over the north of the
Bay. It has been seen that on this occasion a depression formed over
Lower Bengal on the 27th to 29th September and then moved west-
ward. A second depression appeared over the north of the Bay a few
days later about the 3rd October. This storm also moved westward,
but in a direction more northerly than its predecessor, and after recurv-
ing in the southern parts of the United Provinces filled up over those
Provinces about the 11th. The exceptional character of the weather
in the United Provinces during the period October lst to 10th was due
to these two depressions, but the main cause of the rainfall was the
recurving, or the canses thereof.

We have had the ‘“remarkable series” of three cyclouic storms
which saved the agricultural situation in Guzerat in 1902, following
immediately after the Himalayan storm of August 12th. These cyclo-
nic storms developed at intervals of seven days. Again this year we had
the remarkable series of four cyclonic storms following the Himalayan
storm of July 9th. These developed over the north of the Bay at in-
tervals of five days. Their influence on the rainfall distribution in
Northern India was very striking, but need not be referred to here.

Now we have a “ remarkable series”” of two cyclonic .storms form-
ing over the same area at an interval of seven days, at & time when
such storms not unfrequently develop over the Bay, but on this occa-
sion following an unexpeoted, I might say, an unprecedented course and
causing what the Pioneer calls ‘“one of the most heavy and prolonged
bursts of rainfall that can have ever been recorded so late in the
year.” .

Notonly do these Himalaysn storms appear to indicate an important
canse in the formation of oyclonic storms in the Bay of I'engal,
but they have, on all the occasions I have referred to, been followed by
a marked alteration in the course or track of the cyclonic storms over
Central and Northern India. That is, the recurving on which the rain-
fall distribution so largely depends, was materially affected.

That recurving, as I have pointed out, is not dependent on the
lower strata of the atmosphere, and my reason for thinking so is that
there is no ococasion on record when recurving has been indicated
beforehand by the ground-level observations.

It is in this connection that Mr. Blanford’s insight receives such
striking confirmation. Take for comparison the year 1882, and its
monsoon experience. The extracts 1 have given show that at that time
Mr. Blanford was giving form to the theory that there is an important
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connection between the condition of the upper strata of the atmosphere
and the rainfall distribution, and was taking careful note of all avail-
able information. Mr. Eliot in Bengal was at the same time explaining
all changes by the ground-level observations, in fact by pressure varia-
tions. The year 1882 was in many of its features similar to 1903.
There was the same remarkable series of cyclonic storms in July caus-
ing serious misgiving to the authorities in Bengal; there was in both
years a change of the same kind early in August, and subsequently
sufficient rainfall ; there was a similar cyclonic storm at the end of the
season, though not quite so late in 1882 as the .first week of October.
That is, all the more striking features of the monsoon season of 1882
have been repeated in 1903 (after an interval which, it may be noted,
is suspiciously like two sunspot cycles). It is hardly necessary to repeat
that these past few years have shown that the system on which weather
forecasting has lately been worked has failed : but what cannot be too
frequently repeated is that these past two years have supplied valuable
evidence as to the reason for the failure, and that that evidence is in its
more important aspects similar to what was before students of Meteo-
-rology in India in the early eighties. The failure has been due to the
exclusive reliance placed on ground-level observations. If the line of
investigation suggested by Mr. Blanford twenty years ago had been
followed up, we would probably now have been able to take full advan-
tage of the information to be extracted from the varied conditions of
the series of years between 1897 and the present year.

In 1882, Mr. Blanford was pointing out that other information
than what is supplied in the registers of the observatories is necessary
to solve the weather problem in India. In 1903, Sir J. Eliot after
twenty years more study of registers and without any assistance from
an investigation of the upper strats, records his opinion that the
character of the weather in India is determined in the southern
seas.

The inference appears to me to be obvious. If we are to make
headway with the problem of weather forecasting the lines must be
taken up where they were laid down 16 years ago by Mr. Blanford.

It may be asked what means have been available for following out
the investigation of the upper strata outlined twenty years ago. The
‘answer may be, that meteorologists in Europe and Amerioa have been
steadily developing and improving such methods, and that a consider-
able amount of information has been collected regarding the upper
strata over those regions. That being so, the next question is what
suocess in weather forecasting has followed this extension of the field
of observation—a question to whioch a negative answer must be given
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for a very good reason. Neither the United States of America, nor at
least the British Isles, afford favourable conditions for the early steps in
settling the part played by the different currents or strata of the atmo-
sphere. In the United States the *highs™ and ‘“lows” on which
weather variation largely depends, cross the west coast from the Paci-.
fic and usually follow an easterly course towards the Atlantio. There
is but little of that variation which is indispensable for successful
analysis. In Britain the actions are more variable but their beginnings
and their endings are both unknown. It was only at the last meeting
of the British Association that Dr Shaw, Secretary to the Meteorolo-
gical Committee of the Royal Society, told his andience how unreliable
the depression is as guide to weather changes, and his difficulty ap-
peared to me to be as regards the origin of the depression.

In Iudia, and more especially in Lower Bengal and over the north
of the Bay, circumstances are much more favourable. We have clearly
defined currents, which undergo considerable variation from season to

_season, and even from year to year; we have depressions forming over
the north of the Bay during the monsoon and pre-monsoon months,
with a great variety of snbsequent occurrences as regards recurvature
and rainfall distribution; in fact all that variety which may fairly be
expected, on analysis, to yield the orderly sequence of cause and effeat.
But until the upper currents are made the subject of systematic obser-
vation any satisfactory solution is unlikely.

To take a simile from well-sinking, they appear to be boring for
water in the United States where there is no water, and probably also

. in Europe ; while here, where water exists and is much needed, the bor-
ing has not been begun. As soon as observation, such as was outlined
by Mr. Blanford, is begun in Lower Bengal and adjacent tracts, results
of the utmost value to meteorology may be confidently expected.

Io my previous papers on these Himalayan storms I gave brief
tables—one set arranged to show the progress of the disturbance south-
ward from the part of the Himalayas where it first affected the weather,
and the other set to show the progress westward. I give similar tables
for the Himalayan storm now uuder discassion, and I will call it the
storm of date September 24th, because that was the date on which .it
appeared, although the heaviest rainfall in North Bengal appears under
date 25th, having been measured at 8 o.M, of the 25th.

(For table see next page).
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Taste 1.

Giving the pressure change daily from September 22nd to September
30th, 1903, arranged to show the southward progress of the
distarbance.

September | September | September | September
22 23 24 35

Tuesday. | Wednesday. | I'hursday. Friday.

Assam +°044” - ~-041* +-040"
North Bengal e +:048 --013 =049 +°032
East Bengal ... o +°067 =008 -"081 +°018
South-West Bengal +°'064 -'028 -'040 +021
Orissa o +°061 -'009 =087 +°011
Circars +°044 +°011 =012 +°009
Akyab +°088 +°082 —045 =001
Diamond Island o +°078 +°011 - +°030

September [September [September |S8eptember| September
26 27 28 29 80

Saturday.| Sunday. | Monday. | Tuesday. | Wednesday.
Assam ... we | =—026"| =—'089"| —-028"| +°'050” +-048%
North Bengal - -+009 -'076 -'024 +°088 +0651
East Bengal --081 -~068 - 088 +°086 +-058
South.West Bengal ... | ~°017 --089 —+028 +'004 +079
Orissa e --009 ~°'088 -021 ~-024 +°027
Circars ... . +°009 -'092 -027 -'022 --009
Akyab e | =002 --085 +:021 --010 +°027
Diamond Island .. | =-007 -~'086 - 040 =014 --008
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Tasre II.

@iving the pressure variation from the normal from September 22nd to
September 30th, 1903, arranged to show the progress of the distur-
bance southward,

Sept;g:’ber Sept;;.:ber Sept;:bor Septeu:ber
Assam o o +078” +'062" +°018% +°042%
North Bengal +°085 +071 +018 4088
East Bengal ... +°087 +°075 +°:041 +°:049
South-West Bengal oo +°108 +077 +°'029 +°088
Orissa +°111 +:004 +°049 +°050
Oircars o +°077 +'088 +'066 +°066
Akyab e oo +A'Oﬂ7 +°105 +'058 4051
Diamond Island o +°054 +:062 +°086 +°068
September (September [September ([September | Beptember
26. 27. 28. 3 3
Asgam oee ves +°006” -*071" -100* =056 -'015*
North Bengal o +°019 --084 -'086 -*068 =026
East Bengal " +°011 --064 --101 -074 -
South-West Bengal ... +°012 - -°121 -°'128 -*050
Orissa o o ++082 -* 65 -'098 -'126 -*106
Ciroars .. + 067 -084 =*070 =100 -°115
Akyab oo +:044 -'087 -'041 --056 -°084
Diamond Island ... +'0588 +°014 -081 -*050 -"067

These tables give the daily pressure change and variation from the
normal between September 22nd and 30th. As on previous occasions,
these figures are averages for the observatories in each division, and my
reason for giving averages instead of the reports supplied by each
observatory is, as before, because of the peculiar character of the
change then in progress. Thanderstorms were numerous in the front
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line of the advancing disturbance, and anyone who has watched
meteorological reports in such circumstances will be aware that there
are irregularities due to local storms. I have given the averages to elimi-
nate these irregularities as far as possible, and to show the advance
of the general disturbance.

*As on previous occasions, pressure changes are not of much assis-
tance in showing the importance of the general change then in pro-
gress. There was a slow fall of pressure on the 23rd in Assam, Bengal
and Orissa. 1t continued somewhat more rapidly on the 24th and
extended to the Circars, Akyab and Diamond Island, which had not
been affected on the 23rd. The recovery is general on the 25th, and the
brisk fall on the 27th shows the development of the cyclonic storm over
Lower Bengal and the north of the Bay.

In Table II the variations from the normal are given. It will be
seen that pressure was in excess, considerable excess as it is usually
measured in these parts, on the 22nd and 23rd ; and that deficient pres-
sure was not noticeably present until the 28th and 29th, when the shal-
low depression had formed over Lower Bengal and the.north of the
Bay.

TasLe III

Giving the temperature change daily from September 22nd to Sep-
tember 30th, 1903, armnged to show the southward progress of
the disturbance.

September | September | September | September
22. 28. 24, 26.

Agsam +0°8° -10° -19° -20°
North Bengal ... +380 +12 -28 -20
East Bengal ... +08 =06 -07 -21
South-West Bengal . -08 +06 +08 -16
;)rim o +0'4 -02 +08 +06
Circars A -09 -0'1 -07 +14
Akyab +16 -20 -10 +16
Diamond Island +08 +02 +06 +035
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September [September [September |September | September
26. . 28. 29. 80.
Assam +05° -01° +28° +0°6° +02°
North Bengal -14 +29 +08 +09 -0'3
East Bengal -C2 +09 -10 (| +06
Bounth-West Bengal ... -13 +0°8 =13 ~-18 =01
Origsa e - -18 -0°2 -0'6 -28 -19
Circars ... +11 +02 =08 -02 =81
Akyab ... -0b -10 -83 +08 +85
Diamond Island -12 -18 0 +20 (1]
TasLE IV,

Giving the temperature variation from the normal from September
22nd to September 30th, 1903, arranged to show the southward
progress of the disturbance.

Beptember | September | September | September
Assam +17° +16° -15°, -29°
North Bengal - +08 +24- +05 -~16
East Bengal ... +17 +12 +06 -14
South-West Bengal +08 +16 +27 +12
Orissa +1'5 +18 +16 +24°
Circars -0'4 -05 -13 +01
Akyab o e +16 -05 =16 0
Diamond Island +2'8 +26 +31 . +86

J. 11, 23



170 C. Little—The Himalayan summer storm of Sept. 24th, 1903. {No. 4,

September |September [September [September| S8eptember
26. 27\. 28, 29. 30.

Assam .., -2 -28° +0°2° +05° +1-2°
North Bengal -28 -08 .A— 06 +03 -02
East Bengal o -17 -09 -19 -20 -15
South-West Bengal ... -02 + 06 -08 -26 -28
Orissa s +1'4 +13 0 -22 -43
Circors ... Wl #18 | 414 | 406 | +o3 -28
Akysb ... | -05 | =15 49 | —47 -1z
Diamond Island e +22 +038 +0 +2.1 +20

These changes and variations of temperature are not large, but
they show, at least as regards Bengal and Assam, that a change began
in the north-east on the 23rd, was well-marked in North Bengal on the
24th, in South-West Bengal on the 25th, and in Orissa on the 26th.
They also show that the period of greatest departure from the normal
was between the 24th and 27th September in Assam, the 25th and
26th in North Bengal, and on the 26th in East Bengal, These indi-
cate the progress of the change which passed over Bengal. ‘I'he larger
defect of the 30th in Lower Bengal, Orissa and the Circars is due to the
cloudy weather which became general with the formation of the de-
pression over Lower Bengal and the north of the Bay.

TaBLE V,

QGiving the pressure change daily from 22nd to 30th September 1903,
- arranged to show the Westward movement of the disturbance.

September l September | September | September
23. 28. 285,

Assam +°044" —-008” — 041" +°040"
North Bengal - +°048 ~-018 —~-049 +-032
Bihar +060 —~-036 —047 +°016
United Provinces +118 | —085 - —054 -027
Punjab +:097 —-009 —-062 —-034
Srinagar, &o, ... +°0656 —-015 —-022 +008
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Beptember |Beptember (September [September| September
26. . 28. 29. 80.
Agsam - --026” —+069” --028” + 060" + 048~
North Bengal e | =009 076 —°034 +°088 44051
Bihar sor + 004 ~*069 -012 +014 + 050
United Provinoces ... 4016 -"069 ++021 +°001 +°060
Panjab .., +°005 -'050 +°088 +°015 +'049
Srinagar, &c. " + 009 —°052 +°016 +°020 . =002
TasLe VI,

Giving the pressure variation from the normal from 22nd to 30th Sep-
tember 1903, arranged to show the westward movement of the

distarbance.
September | September | SBeptember | September
- 22. . o 24, .
Assam s +°078" + 062" + 018" +°042"
North_Bengal ... +°095 +°071 +:018 +°083
Bihar oo vor +°108 +°065 o + 010 ++016
United Provinces + 099 +°061 +002 -029
Pnﬁjab 000 oy + '047 + 030 -'026 - '067
Srinagar e +°084 0 -*080 -0dd
Leh oo +°082 + 069 +°048 +°064
September [September |September |September | September
26. 27. 28. o 30.
Agsam .. +006” | —=-071” | ='100"| =—'056" -'016
North Bengal s +019 ~-0684 --095 —-068 -025
Bihar e oo +°011 - 064 -+086 -078 -085
United Provinces ... -+023 -'089 --076 --081 --031
Punjab ... w | ~070 | ~126 | —'0%6 | =-cCol1 —--048
Srinagar ... -050 | —-127 -°109 -'046 -'064
Leh +°081 +°005 +:004 | +°018 =009
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These tables show a general fall of pressure along the Himalayan
range on the 23rd and 24th. The only indication of any westward
movement is the recovery of pressure on the 25th in Assam, North
Bengal and Bihar, and op the 26th in the United Provinces and the
Punjab.

One matter which may deserve special comment is the rather large
defect on the 27th in the Punjab and at Srinagar. It has been pointed
out in a previous paper that there appears to be the same tendency to
the formation of a cyclonic arrangement of winds in the Punjab after
one of these disturbances as in Lower Bengal and the north of the Bay.
The deficiency noticed above may be the indication of that tendency in
the present case. If so, it was of very brief duration and almost
immediately disappeared.

TasLe VIL

Giving the temperature change daily from 22nd to 30th September
1903, arranged to show the west ward movement of the disturbance.

Beptember | S8eptember | Beptember | September
22, 23. . 25.

Assam . L e +08° -10° ~19° -20°
North Bengal ... +80 +12 -~28 -~20
Bihar +23 +15 -08 | =21
United Provinces -20 -01 +12 +0'5
Punjab +0'6 -08 +08 105
Srinagar, eto. =02 +02 -10 +12

September |{8eptember (Beptember |September| September
26. 27. 28. 29, 80.

As am .. o +0'6° -01° +2:8° +0'6° +03°
North Bengal . -~1'4 +2'9 +03 +09 -03
Bihar vee [ =21 +16 +0'4 +07 -07
United Provinces .., +07 -10 -0'6 +10 +08
Punjab ... +08 -06 -0"7 -03 +0'8

Srinagar, etc. 106 +01 —02 +01 -01
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TasrLe VIII.

Giviong the temperature variation from the normal from 22nd to 30th
September 1908, arranged to show the westward movement of the

disturbance.
September | September | S8eptember | Beptember
22. 28. 24. 25,
Asgsam +1'7° +1'6° ~15° -29°
North Bengal +0'8 +24 +06 -16
Bihar +06 +2'5 +26 +0'9
United Provinces ' =04 -04 +09 +16
Punjab e +34 +29 +387 +4'4
Srinagar +71 +61 +7.1 +74
Leh " +17 +31 +28 +80
September |September [September September | September
26. 21. 28, 29. 3
Assam ... -2:8° -28° +02° +0'8° +12
North Bengal o -28 ~0'3 -06 +03 -03
Bihar ... ses -14 +0'5 +07 +1-3 +0'5
United Provinces ... +24 +16 +10 +2'1 +381
Punjab ... +49 +4'5 +41 +41 |- +4'8
Srinagar +91 +9'6 +11'0 +99 +96
Leh +4'4 +58 +4'5 +54 +5'9

Table VII shows that temperature began to fall in Assam on the 28rd,
and that the change appeared in Bihar on the 24th. A rapid fall was
general in Assam, North Bengal and Bihar on the 25th, but it did not
extend to the United Provinces. There was practically no fall of
temperature in the United Provinces until later, when the depressions
moved northwestward from the north of the Bay in the first week of
QOctober.



174 C. Little—The Himalayan summer storm of Sept. 24th, 1903. [No. 4,

TasLe IX.
Rainfall (22nd to 30th September, 1903.)

No. of [Beptember ISeptember "September September
Stations. 22. 28. 24. 25.

Assam 6 0'56 8-94 596 483
North Bengal o 7 1'86 1'62 477 1407
East Bengal oo 7 398 078 2:06 502
Sonth-West Bengal 9 564 033 Nil 873
Bibar . 13 503 003 2:36 692
United Provinces vee 11 498 1'60 2:22 112
Panjab oo e 12 Nil Nil Nil 035
Simla Hills ... 5 091 067 007 053
Kashmir oo 6 Nil Nil Nil Nil
Darjeeling ... Nil 082 029 186
Cherrapunjee oo v N 025 076 1°36
Orissa e 4 002 024 Nil 008
Circars " e 4 090 | 174 1:49 Nil

September [September [September |September | September

26. 27. 28. 29, 3

Assam e 813 0.356 2'14 080 015
North Bengal 1112 346 1-06 1:00 084
East Bengal L 381 1166 877 814 098
South-West Bengal ... 6'69 2'48 859 1097 4'05
Bihar ... - 608 387 167 019 056
United Provinces . 529 086 062 N 028
Punjab ... Nil Nil Nil Nil Nil
Simla Hills 004 Nil 069 Nil . 019
Kashmir Nil Nil Nil Nil Nil
Darjeeling 077 048 002 0'16 104
Cherrapunjee 087 007 Nil 056 0'30
Orissa <. 088 067 629 672 516
Circars 002 Nul 0'46 1°68 061
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The rainfall statistics in the above table have been prepared in the
same way as in previous papers. As I have said before, thunderstorms
with irregular changes of pressure and temperature and variable rain-
fall are the chief features of the passage of these disturbauces over
Bengal, and that it is advisable on that account to give averages instead
of individual observations. To obtain the rainfall in North Bengal, for
example, on the 25th September, the rainfall reported from the various
Observatories in that division, 7 in number, has been added together.
The average fall in North Bengal for the 24 hours preceding 8 A.M. on
the 25th was 2:01 inches. I have retained the totals as they serve to
magnify the comparison which the table is intended to indicate.

It will be seen that rainfall in some quantity began in Assam on
the 23rd and continued until the 26th. In North Bengal the days of
heaviest rainfall were the 25th and 26th ; in South-west Bengal the 26th ;
and there was very little rain in Orissa until the 28th. Considerable
increase of rainfall is shown for Bihar on the 25th, and in the United
Provinces on the 26th —an increase which occasional remarks in the
Daily Weather Report show to have been associated with thunder-
storms along the Himalayan range. It may be noticed that a consider-
able proportion of the rainfall in the above table fell before the 26th or
27th, the dates on which, according to the Pioneer, the Meteorological
Bureau arrived at the conclusion that fine weather conditions were be-
coming established over Upper India. ,

It may be noticed that the rainfall was heavy on this occasion at
neither Darjeeling nor Cherrapunjee. But some increase is shown at
both places, and the reason why there is so much variation in rainfall
with disturbances, otherwise similar in character, probably arises from
the irregular distribution of thunderstorms. If a thunderstorm occur-
red near Cherrapoonjee the rainfall is likely to be much more heavy
than if the storm were distant. Another cause, which on this occasion
may have influenced the fall at Cherrapunjee, is that there was little
or no indraught up the Brahmaputra Valley towards the east end of
the Himalayan range. The indraught towards the hills was confined
more to part of the range north from Bengal and Bihar, and the
heaviest falls appear to have been on the southern slopes of that part
of the range.

I have pointed out that the disturbance, as it passed over Bengal,
was similar, in its main features, to the disturbances which occurred on
the 30th June and 12th August 1902, and the 9th July 1903 ; and it has
been seen from the remarks of the Pioneer that it was followed by
exceptional weather in part of Northern India. It has also been seen
that over the southern seas, and in fact over the whole of the Bay of
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Bengal and the Arabian Sea exceptionally settled weather for the sea-
son prevailed for some time previous to the disturbance in Bengal, and
that there was no appearance of any disturbance having passed north-
wards from either of the sea areas. In the previous papers I have
pointed out that similar settled weather had been a prominent feature
~ of the occasions referred to, that on all these occasions striking develop-
ments followed as regards rainfall in Northern India. I have also
pointed out that there is & fair amount of evidence that the changes
were initiated from the north, and were propagated in the first instance
through the upper strata lying over Northern India.

When it is remembered that Sir J. Eliot in his system of weather
discussion and forecasting relies entirely on the registers furnished by
observers, and that series of changes affecting Northern India through
the medinm of the upper strata of the atmosphere appear not to enter
into his calculations, it becomes intelligible how such remarkable occur-
rences as those of 1902 are overlooked by him, even at a time when
similar occurrences are in progress in 1903. It also becomes intelligible
how he arrived at the inferences for 1902, already quoted, and here
repeated, that—* It hence follows that, the causes, actions or conditions
determining the weakness of the Arabian Sea curreut in the first half
of the period, and its strength during the second half, are not to be
sought for in India or the Indian monsoon land area, but most probably
in the remaining portion of the area of the complete monsoon air cir-
culation, viz., the south-east trades region of the Indian Ocean.”

It also becomes intelligible how it is possible that on such a system
forecasts show * no appreciation of the extraordinary character of the
season ”’; but therewith must be placed the verdict that it is the
system which is at fault and not those on whom the responsibility has
been placed of carrying out the system,



1904.] D, Hooper—Rusot : an ancient Hastern Medicine. 177

Rusot : an ancient Eastern Medicine,—By DAvip HoOPER.

[ Read 3rd August, 1904.]

Among some collections of Grecian antiquities exhibited in the
British Museum and at Paris are certain small vases bearing the legend
LYKION. That in the British Museum is a small vase made of lead,
of a sub-ovoid form, about one inch in height, and about three-quarters

+of an inch in breadth, The inscription is in Greek letters and may be
rendered the Lycium of Museus. In Paris there is a similar small vessel
made of pottery-ware bearing on its side in Greek an inscription which
may be translated Lycium of Heracleus. In 1814 M. Millin of Paris,
published an account of a similar vase found at Tarentum, formerly a
well-known Greek settlement. This vase is slightly larger than either of
the otbers; it is made of clay, and has an insoription, Lycium of Jason.
Two years later M. Tochon of Paris, gave an account of another vase
not improbably from Tarentum, of the same material and size, and
presenting the same inscription.

Figures of these four vessels were published by Dr. J. Y. S8imp-
son, of Edinburgh, in an interesting paper eutitled * Notes on some
Ancient Greek Vases containing Lycium ” [See Monthly Journal of Medi-
cal Bociety (Bdin.). XVI. (1853), 24; also Pharm. Journ, XIII.
(1854), 413.]

These vases are intended to contain one and the same substance as
shown by the indelible labels which they bear. The medicinal sub-
stance called Lycium or Lykion was a drug, which enjoyed much
favour among the ancients and was supposed to be possessed of
great virtue as a collyrium. The early Greek and Arabian writers des-
cribe its properties. Dioscorides recommends it as an astringent for
the cure of various complaints affecting the eye. Galen, Oribasius,
Paulus Agineta, Scribonius Largus and Avicenna dilate upon the
medicinal uses of Lycium as of valne in many diseases besides ophthal-
mia.

Two varieties of Lycinm were in use among the Greeks, one
obtained from Lycia and Oappadocia, and the other from India. In the
opinion of Paulus Aegineta (Adam’s Translation, vol. IIL., p. 284) and

J. L 24
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Galen (De 8imp. Medicam. lib. VII., 64) the latter was regarded as by
far the most valuable and powerful for all purposes. Avicenna (Canon
Medicinss, lib. I1. cap. 398) gives a long account of the medical uses of
Lykion and remarks, ¢ Magis vincens, secundum existimationem, est
quod Indicum est, ” and he compares its properties with a specimen
from Mecca. Scribonius Largus, the reputed house-physician of the
Emperor Claudius, and Marcellus laud its powers, the former declared
that he attributed to no collyrium whatever, such great efficacy as to
the genuine Indian Lycium used by itself.

Dr. J. Forbes Royle in a paper read before the Linnean Society of
London in 1833! was the first to prove that the Indian Lycium is the
same as Rusot, an inspissated extract prepared from the wood and roots
of several species of Berberis. Dr. Royle, ou inquiring in’ the shops of
druggists in the bazars of India, learned that both the wood (dar-huld)
and the extract, Rusot, were imported from the hills into the plains and *
that large quantities continued to he brought from Naggarkot as well
as other places. He found that Rusot was procurable in every bazar in
India, and was used by native practitioners who are fond of applying it
both in incipient and chronic inflammation of the eye, it was used both
simply and in combination with opium and alam.

It should be undérstood that in early times everything to which
the adjective Indicum appertained was not necessarily derived from
Hindustan ; but with regard to Lycium or Rusot it is clear that the
drag was a product of the peninsula., The authors of the Pharmaco-
graphia ‘sny, ¢ The author of the Periplus of the Erythrean Sea who
probably lived in the 1st century, enumerates Adxiov as one of the
exports of Barbarike at the mouth of the Indus, and also names it
along with Bdellinm and Costus among the commeodities brought to
Barygaza: and further, lycium is mentioned among the Indian drugs on
which duty was levied at the Roman custom house of Alexandria about
A.D. 176-1808

The nomenclature of the drug further confirms its Indian origin as
it is interesting to find that two of the names for Lycium given by Ibn
Baytar in the 13th century are precisely those under which Rusot is met
with in the Indian bazars at the present day.

The names by which the extract of Barberry is known in the trade
and profession in the country are Rusot, Rusivat, Raswanti, Rusvat,

Rusout, from the Sanskrit Rasanjana ; in Sinde it is Ruswal ;in Persia,

1 Trans, Lin, Soc., XVII., p. 87. .
] Yince'nt, Oommerce and Navigation of the Ancients in the Indian Ocean, iy
(1807) 890, 410, 784. )
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Fil-zabrah or Pil-zabrah;in Arabic, Huziz or Hooshish; and in West
Afghanistan, Ibrén.

In Hindu Materia Medica the root and extract are regarded as
alterative and deobstruent, and are used in skin diseases, menorrhagia,
diarrhoea and jaundice, but above all they have the greatest reputation
in affections of the eye, mixed with opium, alum or rock-salt.

Dc. Wise, the author of “ Commentaries on the Hindu System of
Medicine,” and Dr. Walker, of the Edinburgh Eye Dispensary, tried
the preparation of Rusot with some measure of success in ophthalmia, but
the opinion of Europeans is best summed np by Sir W. B. O’ Shangh-
nessy in the following words :—* Rusout is best given as a febrifuge in half
drachm doses, diffused through water, and repeated thrice daily or even
more frequently. It occasions a feeling of agreeable warmth at the
epigastrinm, increases appetite, promotes digestion and acts as a very
gentle but certain aperient. The skin is invariably moist during its
operation,” .

Surgeon General W. R. Cornish reported that the Nilgiri Bar-
berry had been used in the treatment of ague, with good results, and
coffee planters in the Wynaad, among others, have used it as a febri-
fuge. Preparations of barberry are still favourably employed by the
medical profession in India, and a tincture of the root bark is often re-
commended in the treatment of fever.

The dried stem of Berberis aristata has recently been introduced
into the Indian and Colonial Addendum to the British Pharmacopceis,
and a liguid extract and tincture have been prescribed as desirable
preparations for administering the drug.

Barberry wood and root were formerly used as a dye and pigment
and among the Paharis or hill tribes the powdered wood is still smeared
on the face to form caste-marks. According to the vernacalar names
employed in India these products were sometimes confounded with
turmeric, and in some works it is stated that the properties of Barberry
are similar to those of turmeric. Itis known that the tree was for-
merly in use in Astrachan and Poland in Russia as a dye for leather,
and in Germany it was used for staining wood. Dr. Royle in a letter
addressed to the Agri-Horticultural Society of India, in 1838, informed
the Secretary that the wood and root were in great demand in Europe
and the supply in the South of Europe had failed. Samples from
Ceylon had been tried and they were pronounced to be superior to any
in the market. He finally suggested that the extract made in the hills
of India and sold in the bazars as Rusot might be tried as a dye. It
was said that it could readily be obtained for 4d. to 6d. the pound
by proper arrangements in the district where the bushes are found
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In Bombay the price is Re. 8 to 9 per maund of 374 B. In Madras the
wholesale price is Rs. 35 per maund, and retails in the bazar at
Rs. 2-4 per pound.

Dr. E. Solly further contributed a paper on “The Yellow Colour
of Barberry and its use in the Arts” (Journ. Roy. 4s. Soc., XIII (1844),
also Journ. Agri.-Horti. Soc. Ind., iii., 272). He reported that 17 per
cent. of yellow colouring matter was obtainable from the roots, and
suggested experiments being made in India to determine which part of
the plant was richest in extract. According to Aitchison the extract
ig still used in West Afghanistan as a dyeing material.

Lest any hope should be entertained that Rusot might possess some
commercial value as a dye-stuff, I would quote the opinion of an expert in
the person of Mr. A. G. Perkin, of the Clothworkers Research Depart-
ment, Leeds. In 1897, Mr. Perkin had occasion to examine the root of

" Berberis Oetnensis from Cyprus. He reported (Journ. Ohem. Soc. LXXI.
1198), that the colouring matter was due to berberine of which he sepa-
rated nearly one per cent. of the hydrochloride. Silk was dyed a yellow
shade without the use,of a mordant, but ordinary mordanted calico
was not dyed owing to the basic nature of the colouring principle. He
udds, “ As a colouring matter, the use of berberine has been practically
discontinued, so that the tinctorial properties of the root have but little
commercial value.”

The three species of Indian Barberry that are used in preparing
the extract called Rusot are—

1. The Nepal Barberry (Berberis aristata, DC.), a variable species
occurring in the temperate regions of the Himalaya at 6,000 to 10,000
feet elevation, also found in the Nilgiri Hills and Ceylon.

2. The Ophthalmic Barberry (B. Lycium, Royle,) an erect, rigid
shrub found in dry hot situations of the western part of the Himalaya
range at 3,000 feet above the sea level.

3. The Indian Barberry (B. asiatica, Roxb) This species has a
wider distribution than the last, being found in the dry valleys of
Bhutan and Nepal whence it stretches westward along the Hlmalaya to
Gharwhal, and occurs again in Afghanistan.

The extract is obtained by digesting in water slices of the bark,
root and twigs for a few hours, then boiling, straining and evaporating
to a soft consistence. Capt. H. W. Lowther describes in Journal Agri-
Horticultural Society of India,! the preparation of the inspissated juice
of Berberis aristata at Hawalbagh in Kumaon. The fresh roots of the
Barberry were chopped into small pieces with a hatochet. About ten

l Vol. IX., (1857) p. 868.
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pounds were placed in a large gurrak which ‘was filled up to the neck
with water. It was boiled over a slow fire until one fourth of the liquid
was evaporated, the liquor was again boiled with some fresh chips, and °
the process was repeated three times. The liquid was strained through
a coarse cloth and the chips squeezed. The juice, on further heating,
became coucentrated to a thick fluid, which was poured out into trays
and exposed to the full heat of the sun until it was sufficiently solid.
The latter part of the process must be conducted carefully and tho-
roughly so as to prevent any tendency to mouldiness or fermentation
in the finished extract. In the ‘ Materia Medica of the Hindus,” by
U. C. Dutt, Basanjana, as it is called in Sanskrit, is directed to.be pre-
pared by boiling together equal parts of & decoction of Indian Barberry
and milk, till reduced to the consistence of an extract.

Rusot is a dark-brown extract of the consistence of opium having
a bitter and astringent taste. It dissolves almosat entirely in.distilled
water and partly in rectified spirit, forming a rich yellowish-brown
golution which becomes bright yellow when diluted. The intense
bitterness is due to the alkaloid berberine which pervades the robt,
bark, blossoms, berries and leaves of the plant.

Four samples of this preparation are exhibited in the Indian Museum
—one from United Provinces, one from Bushabr