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A B S T R A C T  

Mechanism of polltnation, attachment of polllnla wlth varlous body parts of Insect 
vlsitors of order hymenoptera and lepidoptera and thew role In polllnatlon of a few asclep~ads. 
viz.. Asclepbs curessavica L., Celotropls procera ( AI t. ) R. Br , Wattakaka volubilis ( L. ) Stapf . . 
Leptadenie reticulate R.Br., Semostemme (Oxystelma) secamone ( L. ) Bennett. and Pergularre 
aemm (Forsk) Blatt. has been discussed. However, autophtly by in sttu germtnat~on of 
Pollinla in three genera, vtz.. Hemidesmus indicus Br. G ymneme s ylvestre Br. and Tylophora 
hirsuta (Burm f . )  Merr. has been reported for the flrst tlme In famlly Asclep~adaceae. 

INTRODUCTION 

Mechanisms of pollination in some Indian 
asclepiads have been described by Bhat- 
nagar ( 1979, Dnyansagar & Tijare ( 1 979), 
Ramkrishna & Govindappa (1 979) and 
Pant, Nautiyal & Chaturvedi (1982). Pant. 
Nautiya~ & C haturvedi ( 1 982) have reported 
entomophily as a regular process and 
germination of pollinium as basal, apical 
and Unilateral in some Indian asclepiads. 
However, the present investigation deals 
with the mechanism of insertion of polli- 
nium into the stigmatic notches of C. 
Procera, L. reticuleta, S. secamone, W. 
voltibilis, Asclepias c urassa vice a n d 
Perguleria daernia. 

The factors which involve to direct the 
Polliniurn for insertion into the stigmatic 
notch through the site of its germination 
have also been investigated. 

A new phenomenon of in situ germina- 
tion of pollinium in some other genera. 
viz.. G ymnema s ylvestre, Hemidesmus 
indicus, and Tylophora hirsute which leads 
to successful pollination has also been 

for the first time. 
MATERIAL AND METHOD 

All the ~nvestigafed genera were 
Observed at their natural localities as well 

as in the cultivation for their pollination 
i .e . G ymnerna s ylvestre and Hemidesmus 
indicus at Pratappur ( Dist. Allahabad), 
Tylophora hirsuta at districts Almora,and 
4llaha bad, Asclepias curassavics at Kathgo- 
dam ( Dist . Nainital) and Allahabad. hergu- 
laria daemia at districts Sidhi, Banda and 
Allahabad, .Leptadenia reticula'ta and 
Wattakaka volubilis at district Alla ha bad 
and Sarcostema (oxystelma) secamone at 
Sirathu ( Dist . Allahabad). 

Insect visitors were engaged in the glass 
test-tubes and instantly killed with the help 
of xylem soaked cotton plug. 

St~ucture of flowers and attachment of 
pollinia with the body parts of various 
insects visitors have been studied under 
stereobinocular. Microphotographs have 
been taken under Axiomat microscope. 
Tissue paper bags have been used for 
bagging the inflorescences. 

OBSERVATIONS 

Pollinia of Calotmplspmem, &-ma 
(ox ystelma) secamone, Asclepias c urassa - 
vica and Pergularia daemia have retinacula 
which are considerably longer than the 
half length of their pollinia. These pollinia 
were carried horizontally by the insect 
visitors (Plate 2,Figs. 1, 2 & 4;Plate 3; 
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Pbts 1, Figs, 1-6 1 Wst&k@ke wIubdts polllntum tnserted ~nslde the st~grnatic notch with the basel end 
dowmrds X 24.2 2. Calotroprs p m e m  g ynwtsg~um exposed to show undateralty gemlnabng polllncum X 
2.2. 3. Asckp#s c u ~ s s ~ v ~ ~  gynostegrum showing lsterally 0P0ned stlgmabc notch X 13. A Lsptsdmrs 
ret~ubb top wew of tlower showrngpoll~nturn ~ r t m l l y  rnserted In sbgmattc notch X 18.5. 5 ,  Ssrcmt~mma 
JOrys&/fm) secamans showng un~bteral rnsemon of pollrntvm rnto thd strgmat~c notch X 11.9. 6. PergLllerm 
&em@ gynosteglurn a ~ p o d  to show Istml  rnssrtron of pollrnbum ~nto the stlgmatre notch X 13. 
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Plate 2. F i .  1.4 : 1. && *awing rtlachmnt of pdl i  on bgs lfQsr viwitin~ the flowsrs d Pbrpmbnh 
dwmk X 7.8. 2. 2 & 4 t q s  d A. indri~ magnified b &how athchmsnt of pollrn~uk with t b  hairs ot legs x 
20.9and 28.8 mspsolt~~t~. 3, &puibr&dat?mM, r gbrmlMtlng ~ollrnium X 102 
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Plat@ 3. F ~ g s  1 5 1 Asclep~es curassavtca. bu ttertly 07 EupIoea core Crarner foraglng the flowers 2 Mag",. 
fled leg of Mbnamdnum sp showing attachment of polllnqa X 21 3 Monomonum sp showrng p~l lrn~a 
attached to it's h~nd leg X 8 12 4 Boll~nca w~th  broken leg of M o n m n u m  sp X 48 004  5 .Germlnatlon 
of wlhnrurn from lateral srde X 36 6 
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%ta 4. FIQS 1.5 Shomngatt.chment of pollln~a W I ~  the different body parts of ~ n w c t  vlsltors 1 ~ p r ~  t d c a  
"m pOllln~a of Wattah& volubrlrs attached to ~obOSClS X 1 1  5 2 Aprs li?dCa wlth polllnls of Ssnattemrna 
se~(~non8 attached to the fore kgs x 3 4 3 XoIm SO ~ t h  ~olllnla of Calotro~sprocere on fore legs as well 
(1s on middle legs x 4 4 lsg of ~ p r s  ri?dca W I ~  polllnls of C prccera X 8 3 5 Mouth parts of 

M ~ ~ ~ P I S  florw showing d ~ ~ t a l  and b s s l  attachment of ~olllnla 01 Laptadenla ret~ulala X 8 5 
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Pbte 6, Figs. 1-5 : Showing germination of pollinia of different genera : I .  Pollin~um of Wsttbbka wlubrlis 
showing gerrninsl J ib  at basal end X 142.5. 2. Pollinium of W. dubitis shoving basal germination X 73.6. 
3. Pdlinium of Leptsdend nvticu&fa showing apical germination through the pellucid tip X 73.6. 4. Pollinia 
of C. pma~tv showing unilateral germination x 16.9. 5. Pollinia of Sercmtemma fo&ysteelme) mcernone 
show in^ unilateral germination X 8.46 
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h* 6, Rp.  1 4  : tn-stu wnntruw pdli- : I .  G y m m w m  x 685.95. 2. Tybphan hi- x 
380.8. 3. -m i ~ k a  x 154. 4. sin* @ten nuea rhounng pohn t u b s  merging out froni 811 
*a .X  315. 
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Figs. 2 & 3, Plate 4, Figs. 2, 3, 4 & 5) and that the ratio between the length of retina- 
they get inserted laterat& into the stigmatic 
notches which have lateral openings (Plate 
1, Figs. 2. 3, 5 & 6) but similar pollinia 
with retinacula longer than the half length 
of pollinia become vertically inserted if 
the stigmatic notches have vertical 
openings, e.g. as in Leptadenia reticulerta 
(Plate 1, Fig. 4). On the contrary pollinia 
of Wsttakaka volubi/is which have consi- 
derably shorter retinaculum (less than half 
length of the pollinia) are carried almost 
inverted by the mouth parts of insect 
visitors (Plate 4, Fig. 1)'and they are 
inserted with their retinacula downwards 
into the stigmatic notches which have 
lateral openings (Plate 1, Fig. 1). Laterally 
inserted pollinia show unilateral germination 
(Plate 2, Fig. 3; Plate 3, Fig. 5; Plate 5, 
Figs.14 & 5) but vertically inserted pollinia 
show apical germination, whereas, pollinia 
inserted with their retinaculum downwards 
show basal germination (Plate 5, Figs. l & 
C)\ 

cula and pollinia and the site of openings 
of stigmatic notches (lateral or vertical) 
influence the insertion of pollinia inside 
the stigmatic notches. 

The flowers of Gymnema sylvestre, 
Hemidesmus indicus and Tylophore hinuta 
were found self pollinated where pollinia 
3r pollen masses germinate even when 
they were lying over the gynostegium. 
Such phenomenon of in situ germination 
of pollinia has so far not been reported 
earlier, in the family Asclepiadaceae but is 
known in some species of orchids, viz., 
Catlleya aursnti'aca where the digestion of 
rostellum by the flower causes self-pollina- 
tion (Sheehan & Sheehan 1979). 

The present paper forms the first report 
of autogamy in G. sylvestre, H. indicus 
and T. hirsuta. Q~currence of autogamy is 
supposed to be a primitive mode of pollina- 
tion and the simple structure of pollinium 
in H. indicus which is merely a pollen 

cj. mass, and pollinium with a few pollen 
The flowers Of ym"ema svlvestret masses in G. s y/vestre and T. hirsuta may indcus and T~lo~hora indicate that these genera form the starting show less stigmatic notches steps in the evolutionary ladder of pollina- and the pollinia are much reduced. These tion mechanisms in the Asclepiadaceae flowers were never found visited by any which otheMlise possess an advenced type insert visitors and pollinia germinate while of pollinium which has a specific mode of 

still lying over the gynostegium (Plate 6, insertion and germination. 
Figs. 1-4). Such in situ germination of 
pollinium in these three genera leads to 
successful autophilv (A phenomenon which ACKNOWLEDGEMENT -- -- - 

hast so far* not been in The authors are thankful to the Depart- 
Asclepiadaceae). ment of Science and Technoloav, Govern- 

CONC~USION ment of India, for the financsl help for 
The above observations clearly indicate the completion of work. 
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