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I. H. BunKILL. 

SOME NOTES ON THE POLLINATION OF 
FLOWERS IN THE BOTANIC GARDENS, 

SINGAPORE, AND IN OTHER PARTS 
OF THE MALA Y PENINSULA. 

The daily round in the Botanic Gardens, Singapore, with 
Yi. its of inspection to P enaug or t o other places in the P eninsula 
haYc afforded scattered opportunities during seven years, of making 
notes U!pOn the behaviour of insects in regard to flower~ . TheRe 
note will be brought into one view here. 
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APIS . 

. Read~r. assu.l'edly know _what an il~1por~ant rok the Hive bee 
Azns melltftca> Lmn., play. m the ferbhsat10n of flowers in lllor' 
northern c~i mates . That . do?le~ticateu Ap~s is absent from th~ 
:Jialay PenmRula, but ~l p1s ~nd·~ca> Fabr., IS present and is '"er,· 
:::imilar in size and way of life ; it can be domesticated also. It is 
plentiful in the P eninsula and is capable of fulfilling the r ole of 
J. mellifica in all points in r egard to flowers. It is accompanied 
in :J1:alaya by the larger Apis d01·sa.la> Fabr. and the lesser Apis 
jfo1·ea> Fabr. rrhe three do yeoman service. 

They are common, commoner than the m1obser vant think and 
find the whole of their food in flowers, rivalling the honey bee in 
diligence, ·while they raise large broods of young. Because their 
hunting grounds aTe so often in the tops of high trees, their occu. 
pations are not easily recorded, ancl their work passes unnoticed. 
except ·where their numbers happen to be so great that they attract 
attention by the hum of their buzzing. Yet it is a common ex­
perience to have attention dra1v11 to the flowering of an E ugenia, 
an Elaeoca1·pus> a C1·ato~:ylon> a K'u·rrimia or a Bassict by the sound 
of innumerable bees as upon lime-trees in flower in Britain. 

'The differ ent flowers upon which the three species o.L ~lpis 
nave been een arc enumerated in the annexed table. In addition 
unidentified species o l: .1 pi · haYe heen obser l'"ed upon flowers of the 
following :-

Cupania. pallidula, lliern, at Tebong, l\Ialacca. 
E1'yth1·ina li thospe1'ma, Blume, in P enang . 
l 1oinciana 1·egia. Bojer, m Malacca. 
1.'1·i.slania. j){ aingayi, Duthie, in P enang . 

In the P eninsula, Ap-i.s do1·sala has come under observation 
oftene .. t as if the most abundant of the three species. It has been 
timed to Yisit the fl owers of ilntigonU?n at the r ate of 20 
per minute. .J pis inilica at the same t ime (midday on 18 viii. 
1916) was observed to visit 30 flower s per minute. On an0thcr 
occasion various individualR of A pis do1·sata were seen to visit, one 
20 flowers per minute, another 32 flowers 11er minute, others inter­
mediate numbers (29 .i.191G) . Apis (l01·ea upon the same species 
'ms seen to go to 20 flowers per miuute. 

'l'he r~te at wh ich the insects work of course depends upon the 
shape of the flower l'"isitcd and the number of flowers close to­
gether ancl the' time of day. It was recorded in the .Toumal of the 
~\siatic ' ociet~' oi Bengal) X . ' . ii. 1906, p . .316, that /1 pis don;ata 
Yisited varying- num bers of flowers of the jute plant, Uorchorus 
cap.·ularis, at the aYerage of 28 per minute. and that Api.s florea 
Yi itcd at the rate 10 to 13, which is less that upon A nligomw~. 

A.t the rate of 25 flowers per minute in eight hours a bee can 
effect 12,000 polli:qations, or ',200 pollinations at the rate of 15. 
These arc figu res which giYe an idea of the possible effectiveness of 
a bee's daily work. 



Here and all through unless otherwise stated the insects were suckin g honey. 

Apis dorsata 

Dillenia indica, Li on . colle.;ting po.:en in Singapore. 

X.anlhophyllmn Ctu·tisii., K •ng, in Singapore, f reely 

Apis indica 

Crwwlli't thcifcra, Grd'f. ra rely in Singapore I Durio zibcthinus, D C. in Singapore. 
Rottcheria grijfithiana, Pla.nch. in Smgapore, a bun- Erythro.tylttm Coca, Lam. abundantly, in S;ngapore. 

dantly. 

l v<i.rrimict panicnlata, W,tll. in Singapore, abundat~tly. 

Dcn·is thy1'siflom, Benth. in Singfl.pore, freel y. 

Pellophontm ferntginemn, Benth. abandautly, in 
Singapore. 

Ptcrocarpusindica, Willd. freely , in s:ngaporo, Pen· 
anA and Port Sw<!ttenham: a.lso abundantly at 
Ta.iping by m Jonl ight at 9 p.m. 

Mimosa 1mclica , Linn. frequently collecting pollen. 
in Singapore, Penang, Kua.la. Lumpur and Port 
Swctten ham . 

. llbizzin lllolucmna, l\Iiq in !::>ingapure. 

Eugenia gra11cli.s, Wight, in Singapore. 

Eugenia linea la Dutbie, abundantly , in Singapore. 

JiJngcnia mooniana, Wigbt, in Singapore. 

Den·is llty1·siflom, Benth. in Singa.pore. 

Jlilllosa lJZtclica. Lion., every now and then, col- I 
lecting pollen, Singapore and Penang. 

Apis florea 

Pitlospomm fenttgineum, Ait. in Singa. 
pore. 

Elaco.:arpus G?"i.ffithii, rvinst., freely, m 
Singapore. 

Pcltopho1·um fcnuginewn , Benth. freely , 
in Singapore. 
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Apis dorsata 

Pass!jlora foeti da., Liim , in Port Swettenbam. 

Tridax procu.m.bens, Linn. in Port Swettenba.m. 

Cosmos sulphw·eus, Cav. occasionally, in Singapo1e 
and Malacca . 

Wttlffia stenoglossa, DC. spariPgly, in Singapore. 

Lactuca , in Port 3wettenbam. 

Jat·qtlemontia v iolacea , Cboisy, in Singapore. 

.:1nt-igonon leJJloptts , Hook. and A. gua.temalen se, 
Meissn. f reely, in 1\Ia'acca,. 

Apis indica 

Oldwlandia difjiusa , R oxb., rarely, in Singapore. 

B zmnea bnlsnmijt:rn, DC., Tampin . 

J ncquemcmt ia violrun, Cboisy, r ... gularly, in Singa. 
pore . 

Autigomm leptopus, Hook., and A. mutfemalense, 
.Meissn. very freely, in Malacca and !Clang, 

CtJ7nbi<littm finlaysoniamtm, L indl ., rarely, in Singa· I Dmdrobium crummatum, Sw. ra,rel y, in Singapore. 
pore 

Cocos nudfern, Linn freely, in Singapore. Cocos mmfem, Lino. in Singapore. 

Clwysnlitlocarjms lutesrm s, \¥'endl. freel y, in SingA.. 1 Arcugn sncchnrijt:rn, L a bill. in Singapore. 
pore. 

JJictyosp crmn n/bl(.m, W . and D. freely , in Singapore. I Dictyosperma nibum , W. & D ., in Singapore. 

Oreodoxa Tegia, H. B . K . , in Singapore. 

Apis florea 

A ntigononleptojms,, Hook. and A g un/em · 
alb zse Meissn., freely, in Malacca. 

Zoysia pnnyens . W illd. collecting pollen in 
Singapore. 

...... 
O'l 
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·Lpi . however on the palms is overwhelmingly found on male 
·e·1.,. or on flowers in their male staQ'e, obtaiDiuQ' food without flo'' . . 1 ~ " 

. ·11 u 1rhat wou cl seem to be an adequate return. It is also in-
,!111 -~nO' to see it collecbng pollen from the fallen male fl.o,,·ers o.f 
'j';;~qa.(>·accha:rifm·a. Th.js which it has oJten been seen to do in the 
\[ctht:r Peninsula, :ha~ bee~ described also fr01~. Calcutta 
Journal of the As~at:c . octety of Bengal ~. S. xu, 1916, p. 

~til ). where both Azns tndwa a:nd ~· ~o1·ea. wen~ seen doing it· A pis 
intlicu only ba been seen .aomg 1t m .Srngapore. Barbosa Bod­
ri!!ue (I.tes noces des Pa~nuer ) , ha.s rec~:mle~l that ~ees _Yisit :Eal~en 

11~1rcr~ of the pal:n G u,l~elma specwsa m Hw de J aneuo, adding 
thnt they fly up rnto the ~Towns of the t r-ees subsequently and 
pollinate the female flowers . . 

. 1 pis indica has heen seen ncking honey .from fallen flo·wers 
of the Dm·ian, Dll1·io zibethinus, DC., in i11gapore. A7Yis d01·sata 
lul been obsened to go from calyx to cal.vx of Leura.s linifolia, 
~preng .. obtainin~ ho~~ey after the corolla had fallen, and at the 
~ame time 11eglectmg mtact open flowers upon the p]ant:. 

[n the bt1bJe of the flowers visited by .-1pis indications are g·iYen 
of the Jrequence or rarity of the im;ects upon the plants named. All 
orehids appear to be but rarely yj itecl. De·ndrobium C1'1llnenatum, 

• ior instance, despite its conspic uousne~ and ::;cent, raTel.Y attracts 
11 bee; but A pi~ dorsala is \Yell f'mited for the pollination of its 
~tig-ma and has been seen upon one or the rare oc·casions o·t its 
ri;it to do it. Another orclriJ, Cymbidium finlaysonian/tt,m, is 
rarelY visited by A.]Yis do rsata,, but when Yisited the Yisits are c:ffec­
tin'. · Brooke aud Hewett haYe recorded the insect a a rare Yisitor 
to the fl.o,YeT in Sarawak, just as it i in . ingapore (J o~l1'nal of the 
Sfra.it · Branch of the Royal Asiatic , 10cieiy, _ o. 5-J., 181, p. 106). 
Hicllcy in that Jomnal, (~o. -1:-J., 1905, p. 22 ) records A pis clonalrt 
H. a \' i itor to Grant'lnc~tophyll!un .r.:pecio ·1mt Bl. 

XYLOCOP.-.\. 

Larger than Api · and much more obtrusire, arc the Xylocopa.·, 
la rge bees ~tith strong jaws, by which they tunnel illto dead timber 
fo make their nests. The males are unimportant as polli.nators, 
hut the female.c; g-et all their food and the food of their young upon 
flower . Two species are common, i .e. the large black X. la,tipe.·, 
11'abr., a.nd the Rrnaller yellow and black T. ae. tuans, Lepel. · a t\1ircl 
.\'. coe1·ulea, Lepel., is not uncommon . 

.. rylocopa latipes is a great robber of flower , \rhich it rapidly 
hite open by mean of its ja.ws, biting usually in the middle hll e 
ju. t a.bove the calyx at the nearest available point for the honey. It 
ha been seen systematica1ly hiting the follo,,·ing flowers :-

1 pomoea cli,qitata, Linn., in the Botanic Gan1en , Singapore. 
the plant being a. Jlative of t he T ropic. generall ~· . 

Bignonia magnifica, Bull, in ing-apore, the pJant being a. natiYc 
of X e\Y Granada. 
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Tecoma l('?tcoxylon, Mart., in the Botanic Gar dens, Singapol'{> 
the plant being a native of the V\T est Inclies. ' 

J acamnda o~·alifolia, R. B~. , in S~ga-pore, Tam-pin, :M:ala<.'(<! 
and J as1n, the tree bemg a native of South America. · 

dchlegelia JJamsitica, Griseb., in Singa-pore, a. native of thr: 
·west In dies. 

T h'unbe1·gia e1·ecta, T. Anders., in Singapor e, a nati1e of ]~a~t 
Africa. 

Asystasia commancleliana_. N ees, jn Singapore and in Penann 
a native of the East Indies. ,., 

Ruellia mac1·ophylla, Vahl, in Singapor e, a native of outh 
America. 

When biting the flowers of dsystasia it works at the rate or; 
to 11 per minute; and the mal e insect has been seen doing the a1nc 
along with the female. W"hen robbing I pomoea paniculata it teaN 
open t he buds read~· to ex·pancl, an act alread~r described 
hy Mr. H . .r . Ridley in thi.J ou·Nu:Ll of the St?·aits Bmnch of th ~ 
Royal A.s1:a.tic Society, No .• . , 1905, p. 229, as done by it upon th~ • 
~lightly sma1ler Ipomoea pa.lrnata, J~~or k., a S'Pecres also pantr0• 

pical. 

Tubular fl~.mers upon wbieh . \.". lal·ipe.· has been seen to ri{'; it iu 
t he intended way are:-

Fagmea fmg?'Ctns, Roxb., i11 . ingapore. 

Fa,qmea 1·acem osa, J ark, in P enang. 
11Jwnbe1·g1·a. grandiflom, Hoxb., in Singapore, P enang and 'l'e. 

bong in MaJacca. 
'l'ltunberg·ia la1lrifolia., Lindl., in • 'ingaporc alHl Penang. 

E1·anihemvm. 1·et·ic·ulatum, I-J ort., in Singal)Ore. 

Ua1'.1J07Jie?·is lcetllichiana> ~chau., in Singapore. 

All the e are eastern pla11ts, wher eas the tubular flowers "·hich 
the bee robs arc often ~ merican . rrhe close connection of the bee 
with the two T hunbergias has been r emarked jn the J ou1·-nal of tlu• 
A sia,t·ic 1C..'oriety of R engal. X . 8. ii., UJ06, pp. 5·11-51-l: and :xii., HH6. 
p. 245. 

Xyloco pet- lcbl'ipes ·eems to be the i11. ect mo t su ite<.l to the up· 
side-down L eg·ll'lnino. ·ae, and in 'ingapore r egnl;u]y vis its thr 
flowers oE :-

Ccwaral?·a ensifonnis) DC. 
( 'entJ·osMita Plu nM:e?-i .. Be11th. 

\ ppare11tly thei r f rui t setting i almost dependant upon the in ect. 
J .. - latipe.<: ,·isit many JJegnmjnosae wh ich caiT}- their fl o,rer~ 

in a. llOTlnal way, such as:-
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J)l".oclea lasio~a1·pa., Mart., i~ Si~gapore, f reely. 
J)erris thy?·stflom, Benth., m Smgapore, rarely. 
J)olicltos Lablab, Linn., in Penang and Butterworlh. 
Cajanu · indicus, Spreng., in Singa.porc. 
pteroca.1·pus indica, Willd., in Singapore. 
Peltoph01-u.m fe1·1·ugineu,m, Benth., in Sing·aporc, freel:' . 
(fa. ·sia co1·ymbosa, Lam., in Pena.ng. 
ra-.·ia. a.lata, L inn., in P enang and at Alor Gaj ah. 
('a.·sia javanica, Linn., in Pcnang. 
(fa ·.~a. siamea" Lam., in Singapore. 
, 'ctra.ca thaip·ingensis, Cantl., in Singapore, freely. 
1 'araca declinata, Mig., in; ingapore, freely. 
, 'tt?·aca indica, Linn., in Singapor e, freely. 

lt i a particulaTly bu. y i:nsect upon Dioclea,. Peltopho1·u1n an cl the 
• 'aracas. 

[t ha been recorded as visitjng a.l o :-
(frato:uylon polyarzthum. Korth., in , 'ingapore. 
Plerospe1·mmn ace1··ifolimn, Willcl ., in Singapore. 
A dina.rz dm dt{llnosa, Jack, in f..: 1 nga pore. 
Jfiptage Jlfadhablota, Gaertn., in mgapore. 
Eugen1'a zeylan·1:ca., \Vight, i11 ingapore. 
Jfelastomn rnctlabath?·ict(.m, l;inn., in ,, iltgalJOT.e at 'J'ampin anil 

at Alor Gaja.h. 
'l'urnem odo1·ata. Ricb . at J a sin. 
J!O?·inclct cil1:ifoha, Linn., at Tampiu. 
Lantana Cama1·a, Linn., on Government llill, :Pcnang. 
Grammatoph yll·um speciostlm·, Blnme, in · 'ingapore. 

or the e it i: common and diligent upon Omto:rylon particularly. 
If is more often een on JII elastoma malaba.thricu.rn than the ex~ 
trrmeJy meagre retmn o-f honey wonld eem to j ustif.v. On the 
ll01re:rs of G1·a.m·mato7Jhyllum it j ::; not at home : it tries one or 
two and in the writeT' · experience ... oon quit the plant; but \Yhen 
nh::cr\'ed b~· :Ni r. H. K . H.idley, in the J om·nal of the h·ails B1·anch 
of IJtf' Royal Asicttic Society c o. if:±, 1905 p . 228, it commonl? 
ri~ i tl'cl the flower: ancl by it weight so depressed the lip that it 
dicl not polli11ate them. 

It i rather clumsy upon the flowers of Tu1'1~em, rarely takiJtg 
all the available honey, becau e it treats the flower as if bilateran_, . 
. ,rnnnctrical. As a con~cquellCe of it con jclc;!rable weight the 
flower nod:3 when vi ited and the bee then vis its either aboYe or 
hC'iow the sexual oTgan. but not both, and cloes not make a. circuit of 
the five ncctarie . The pollen of the phmt ma~r th u be ca11ght on 
the bee's back or on the hee's beH,v ; lmt it ha,· been seen that quite 
a . nfficient amount may he carried. 

Xylocopa aesiuam: bite flowers just a X. lati1Jes does. It 
settle outside anc1 mal\e .a hole in the middle line of most of them: 
hut on Dolichos fAblab it may settle and turning to the left bite 
a hole upou the right side of the calyx where the h011ey is mo. t 
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accc sib le to its shor t tong'ue. . That it should hi te upon the riaht 
side aucl not 11pon the left i ~ most in terc:::.ting; for Bombus lw,e 1,l~·. 
hoidal·i ·, f-lmith, a BumlJle Bee of the Himala.va. has been record~] 
(Jou1·nal of the . l.(;int ic i)ociety of Bengal, X. S. ii, 1906, p . 52{) 
HS biting 11pon the right side of the corolla. of a 1 cuiellaria.. 'nrh 
a cl eYelopmcnt o.f a left-hancleclJJc s in Bee might be inYoked to 
aceonnt for the peculiar twist fouud in flowers o distinct from one 
another as nicliplem in the Acantha<'eac, Pedicula1·is in the ero. 
phnlariac·cac, Plo('oglo/lis in the Orehidacc<1C. ancl other~ . Tt ha, 
been een to bite the calyces o[ Clitorea T ernatea, L:iun .. in 
J\1:alacca, bnt )) 0 r ecord ha he€' 11 prc:;ervecl or the po~ition or the 
bite. 

X. cud uruts ha. been ~een u::;ing old hole in the fimrer of 
Cliloria cajamfolia> Benth., in , 'i11gapore, hole which it m!ly haYe 
made in an earlier part of the clay but it IYas 110t seen at the bitin;!. 
The e holes were al o ou the right side of the fio~·er. 

It ha been seen biting the follo\\·ing flowers in the middl~ 
line of the cor o1la,-

Torenia Ji'ou·rm'e1·i> Li1Hle11, in Singapore, the plant being a 
native of J nclo-China. 

BirJIIOnia magnifi('((. Bull, in Singa;pore i:he plant heing a 
native of ~cw Granada.. 

Harleriu cristata.> Linn., in Sing·apore, the plant being a natiYc 
of India. 

Ruellia luberosa> L inn .. ju :Malaec·a the plant being a natiYe 
of America . 

. l :s.IJsla ·ia co?·omanclel1'rma, X ee. jn . 'ingapore, P en<mg. 
Kuala Lumpur. J\ialac-ca and at Tchong jn )Ialacra, the 
plant being Inclo-J\Ialaym1 . 

fJ osea Lobbii Hidl. , in . inp:apore. the plant being a natire of 
Borneo. 

The coun trie of' the origin of t he flowers bitten by the two 
Xylocopas, X. lulipPs and . \'. rtP.'!Iuans have heen gi~·en ahoYc after 
each n ame. 

' ix of the plallts a re llati re of the X ew \Vorlcl, and con­
seque11tly are ne\r :onrce. of food \rhich our gardens provide to 
these insect : eight are native of the Old World , being one from 
A frica ancl even frcm the Iuclo-ilialayan t ropics. I 

Like X . 1atipes, T . aesluan · has been seen upon upside-(lown 
Legmnino:;ae. but 011 Cann1 alia linea/a> DC. only aml this only 
at Pangkr1lan Ralak upon the coa. t we. t of Malacca . 

It poll inates other Leguminosae. notab ly :-

Crotalaria slrialn, DC., all through the 'l'erritory of :Jialarca, 
freely. 

D err is tlty1·. ~flora, Ben th., in Sin ga pon', .freely. 
P!t aseolus lunatw~ . U nn., in , ing1-1pore free-ly. 
Pach.!Jrrhizus angulalu.·, Hich., in ingapore, freely. 
Pellopllorum ferruginPum, Benth. i11 Singapore, freely. 
Pfe1·occu·pu. · inclica, Willd., in ingapore. 



173 

It ha~ already been r ecorded a a Yisitor to Crotctlct1'ia st?·iata, 
. tl•e Journal of the .4.sia.tic S ociety of Bengal) _- . S . xii, 1916, p. 
Ill ' 
•) J'/. 
" lt yj its also the following bilaterally ,vmmetrical fto,ver:· :-

Xcwthophyllum Ou1·t-i.si·i, Ki11g, in 'ingapore, f reely. 
Jliptage ill adhablota) Gaertn., in S;ingar>ore, freely. 
Jf elastorna rnala.ba.tft'l'icurn) L inn., in SingapoTe. 
•"'facltytm·pli eta jamaicensis) chau .. in t ingapore, rather f ree-

ly. 
Coleu.· Blume1:) B enth., in Singapore. 
Uranunatophyll'lM(I, specioSU/171 ) Blnme, iu iugapore. 

The rate at which it works upon the flower of Xanl!topftyllum, 
l'urli .,:; is 20 to ~5 :flower· per minute. fOn A systa:;1'a co?·onw,­
tlrliana. it was observed in Malacca to go .to 25 flowers per minute 
:-on1etime biting, sometimes u ·iug old holes? On Antigonon lep­
lopus different indiriduals ha·ve been ·een to Yi sit, one 20 :flowers 
p<'r minu te, another 34, another 40, an other --1:6, one 50 flowen: 
per minute (2. Yii i. 1915) and one 52 flower . per minute (8. Tiii. 
1919) . 

X . aesl uam · i s not at h ome upon the fio..,rer of Gm.nMnalo­
phyllum sueciosum: b ut every no:'~ and then it may b~ seen seeking 
rhcir honey and generally tanchng 011 the hack of the c-olumn 
where its Yisit is u seless to t he flower, pu hing- it tongue orer the 
. honlder of the column. lVIr. R~clle,· hacl not seen it to rmnove 
the pollinia (Jow·na.l of t!t e l::Jtnt.i.ts.Bran.ch of the Ro,ya,l Jl ·iatic 
Society) ~o. -1-.J. 190·5, p. 228 ) , nor has the \\T iter. 

It has been seen to go in consiclen1hle number to the clown-
wn n!J y clirectecl flowers of :-

. i dinand?'(l. dumosa, Jack in .111gapore . 
.1/imusop. Eleng?·) Linn., in mgapore . 
. lrdi.sia h·umili·, Yahl.. in 'ing-apor e. 

1111c! also to the follow ing :-
l'leome !t eptaplt .IJlla.. J..,inn. , in 'i ngapore. 
lfibi.scu · scl!izopetaZ1.1S, Hook. f ., at T ampi11 collecting polleu. 
eonnarus semideca.ncl?"us) Jack, in Hingapore . 
.lfimosa. pudira. l Jin n ., in Singapore ancl at ' l'ehong, Malacca. 

eo llecting pollen . 
Eugenia lineata) Duthie in iugapore. 
R-ttgenia zeylanica, V\ight, in Singapore. 
Pa.ssiflom fo etida) Linn ., in , 'ingapore. 
Pa.s ·iffom mddiwna) DC'., in :Malacca ancl in 'rampin. 
Tw·nem ulmifolia) J..1inn., in 'iugapore. 
1'·urnem odo1·ata, Hich., in Jasin , freely. 
Cosmos sulplnwe u.c:) C' aY ., in ~I a lacca. 
Jforinda cit1·ifolia) Li m t. in J asin. 
Pagraea m cemo. a) Jack, in Peuang. 
Pei'l·ea 1 olubil·i..s) Linn., in P enang, :fTeely. 
Bttcl.-inghamia cels issirna) F . v. Muell. in, 'ingapore, frequently. 
Ant1:gonon leptopu,·) Hook., in Malacca, frequently . 
Antigonon g'ltaiemalen.·e) l\1eissn ., in :Malacca. 
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It is un~· uitecl for pollinatinp: Passifloras, pF1ssing under th 
anthers in makillg a circuit of the flower . It has been seen eekit

1
e 

honey in Tain npon tbe flowers of 'olanwn in&icum, ]..~inn . g 

_r ylocopa coentlec~ i. a much rarer insect than X . latipe.s or 
X. ae~tuans. lt seem to how a preference for flowers which fac 
earthward. , and in , ingapore ha been een chiefly u-pon rldinanar: 
clumosa, Jack, from whieh it appear. ju st able to cxtra.ct the 
honey. :r he angr.v buzz· whi ch it often ~iyc - in th~ attemp~ would 
ap-pear hkely to cause loo e pollen to hll npon 1t. It Tisits in 
'inga,pore al. o J[in""usops l~'len,qi .. JJinn. On Government Hill 

P enang, it ha:; beell ecn at 2000 feet upon A dinanclra dumoi$a. 1~ 
ha been een near Tpoh upon the very differently disposed flower­
of J~antanu Uamam., Liun. 

An u ncletermined .Yyloco pa ha b~>en seen on rile.~; ·tri.folia, 
];inn . .f. near Tampin ;-;ucking houey (27. vii. 1915) . 

.. \ XTHOl'flOH.l. 

_j ntlwphora zonalct, Linn., irhit'h i - a bee smaller than the aboYe 
named species of .Yylocopa, h ut huger than t he pecies of Api., ha 
been Reen upon the fio\\·er of :-

Den·is t h yrsiflora, Benth., in ingapore. 
J/ imosa puclica, Linn.,. c0llecting pollen at Tpoh. 
J rrh'sia !t u111 ihs. Y a hL in , i nga pore. 
·' 'laclt ylrl1'ph eta jamtaicensi.·, , chau., in lpoh. 
1 ' la clt .IJlm·plt e!a mulub,ih·, \ 'ahl on C:overnmeut Hill, Penm1g. 

:JfEL I PO X".\. 

The ] ittlc bee of the genu, JJ eliponc~ a re excess i '' ely common 
in the :J1alay P eninsula, perha.ps in greater n um ber: t han .1tJis. 
They get their foocl off flower:, making n e. t: in holes with a 
resinon. ]ioing : they may he . een at congn lating latex omctime~ 
t rying to c·arry it off l'or thei r home . 

) l e] i poll a. ha ,.c heen ecn upon the foJlo,ring flowers :­
J)illenia inclica, Li1m. in ingapore collecting pollen. 
Jmpatieu.· Ridleyi, H ook. £., in Knala Lumpur. 
lferitie ra macroph,ylla, ·walL, in 'ingapore, at honey allCl col-

lecting pollen. 
n erri · tlty1·sif!o1·r,, Benth., in ~ ingapore. 
Cassia fis tula, Linn., in Singapore collecting pollen. 
J/ imo.·a puctica, Linn ., in P enang collecting poJlen. 
Jlela. lonw ma.labatlwictun, Linn ., in ~ ingapore and in P enang, 

collecting pollen. 
Jlelcudoma clecemfid'u,m ~ J ack, in P enang-. c·ollecting pollen. 
Baeckia f'rutesCe'ltS, L inn ., on ao,·ernment I fill , P enang-. 
. lrcl i.·ia luunilis, Yahl. in Singapore. 
Lanlana C:rtma'ra, Linn., at Tanjong :Jialim. 
Tit otlea ,qmndif/ota, Hottb., on G nnoug Tampin, coll ec·ting 

pollen once only. 
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:1 n ti,qonon leptopus, Hook., in Malacca. 
Dictyospe1-ma alb,wm, W. & D., in Singapore. 
Oreodoxa 1·egia, H. B. K., in Singapore 
Sipa fructicans, ,Thunb., at Port Swettenham, collecting 

pollen. 
Cocos nucifera, Linn., in Singapore. 
11 omalo7z.em.a coen1.lescens, J ungh., in the Selandar forest, 

:Malacca, imprisoned in closed spathes. 
rpon the flowers of such plants as Cassia and Melastoma, as it 

,isit the stamens only, it does no good in the way of pollinating 
them. 

small undetermined Apiids have been seen upon:-
.lfelastoma malabatlwicum, Linn., in Singapore. 
J'et1·ea 1·ugosa, H. B. & K ., in Singapore . 
. ls.lJstasia t1·avanco1-ica, Bedel., in Singapore . 
. lsystasia co1·omandeliana, Nees, in Singapore and Malacca. 
Ipomoea pes-capme, Sweet: on Pulau Tiuma11. 
Mimosa pudica, Linn., at Batang Malaka, Mal·acca. 
A ntigonon le7Jtopus, Hook., in Malacca and Klang. 

VESPIDAE. 

Wasps often eat as much animal food as vegetable food, and 
therefore are less useful to flowers than the bees. The big V espa 
riucfa, Fabr., to which Mr. Ridley ascribes the pollination of 
(;ra,mmatophyllum specios711n (Journal of the Stmits B1·anch of the 
Royal Asiatic S ociety, No. 44, 1905, p. 228) goes to flowers at 
time for honey, and at times to prey on bees. The writer has never 
~ecn it pollinating any orchids, but has seen it sucking honey upon 
the flowers of V itis in Penang and of A ntigonon leptopus in 
~lnlacca. 

Other wasps have been seen upon the flowers of M o1·inda citri­
folia, Linn., near T ampin, and Scyphiphom hyd1·ophyllacea, 
Gaertn., at Port Swetttmham, on Baeckia frutescens, Linn., at 
Penang, and on Embelia dasythy1·sa, Miq., near Alor Gajah. 

BUTTERFLIES AND MOTHS. 

Flowers particularly suited for fertilisation by butterflie8 have 
not come under observation to any great degree. Among the fol­
lowing, only b.om af!d Scyphiphom are really suited. 

Eugenia lineata, Duthie, many butterflies in Singapore. 
J£ ltssaenda e1·ythTophylla, .Sch., a Papilio, in Singapore. 
lxom macrothy1·sa, B. & T., a Papilio, in Penang. 
Ve1·onia cinm·ea .. Less., Lycaenids, in Singapore. 
Roupellia g1·at(Q, ·w··all., a Hesperid, in P enang. 
Lantana Oamara, Linn., two or three species of butterflies at 

T:mjong Malim. 
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Stachyta1·pheta jamaioenis, Schau., thr~~ ~utterflies in Pena
11 and Malacca. . g 

A systasia co1·omandeliana, N ees, a Lycaenid, in Singapore. 
Scyphiphom hyd1·ophyllacea, Gaertn., B: butterfly, at Port 

Swettenham. · 
D•racaena f1·agmns, Ker-Gawl., a Hesperi'd, in ·Singapore. . . 
The observation of a Hesperid trapped in a fl.ower of Dip1a 

den~a Han··isii re?orded in this Bulletin,_!, No. 10 p. 3·?5·, was mad; 
agam upon Apnl 4th 1917, the spec~es of,, Hespend being th 
same. · ... ~ 

Flies such as Syrphids and Muscids are at times quite com. 
mon on open flowers . · 

S'UN-BIRDS. 
,, .. 

Bird fer~ilisation is much less common· in the topw.:; of the 
Old World than in the ·tropri.cs of the New. However there is one 
little sun-bird, which visits flowers in the Peninsula commonlv 
rtamely (Jyrtostomus pectomlis, Hors£. -~ ·' 

In the Botanic, Gardens, Singapore it has been seen upon the 
following flowers :- · 

·Hibiscus Rosa-sinensis, . Linn., and its garden hybrids, coru. 
monly . . 

Samca thaipingensis, Cantley. 
Dipladenia Ha1-risii, Hook., taking advantage of holes made by 

squirrels in tli~ swollen base of the corolla-tube. 
· Russelia j~tncea, Zucc. 
R Esselia sa1·mentosa, J acq. 
Cle1·odend1·on Thomsonae, Balf. 
Dend1·obium secundum, Wall. 
Canna, garden hybrids. 
Dictyospe1·ma albwm, W. &. D., · possibly eating small insect. 

Elsewhere it has been seen upon E1·ythrina lithospe1·ma, Blume. 
(Batang Malaka, 30. i. 1916) and on Stachytm·pheta mutabil~ 
(Government Hill, Penang, 31. vii. 1917) . 

Bird-visits to the flowers of Hibiscus are we11 known, and 
they appe~r effectively to pollinate the flowers. Birds are r: 
corded as visitors in Zanzibar, India and Java to them. Russel1a 
juncea has been recorded as bird-visi'ted in India, and Canna a~ 
bird-visited in South America ~nd South Africa. 

, The common Malayan squirrel, sometimes g-oes to fl owe~·s thR1 

offer plenty of sweetness such as Erytlu·ina or Du1-io, where tht 
destruction done is out of all proportion to the good. 

I. H. BURKILL. 
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