
ABSTRACT 

Cosclnlum fenestratum Colebr. (Menispermaceae), a d ioecious, 

woody c l imber, common In d is tu rbed fo res ts of the moist low coun t r y , 

i s a widely used medicinal p lant In S r i Lanka , due to t he presence o f 

a lkalo ids s u c h as berber ine , Ja t rorh lz ine and palmatine In It. While 

the water extract o f Its stem prov ides a decoction fo r treatment of 

body aches , pa ins , common co lds and tetanus, the roo ts a re used fo r 

d r e s s i n g w o u n d s and u l c e r s because o f i t s a n t i s e p t i c p r o p e r t i e s . 

Hi therto In Sr i Lanka , the plant Is col lected from the wi ld deplet ing 

Its natural gene pool without any considerat ion for i ts conservat ion, 

bo th In-situ and ex-si tu. I ts c u l t i v a t i o n on a home g a r d e n o r 

plantat ion scale has not yet been cons idered . Th is s t udy examines the 

possib i l i t ies of domesticat ing the plant and the. problems envisaged In 

g r o w i n g It o u t s i d e Its na tu ra l h a b i t a t . T h e i n v e s t i g a t i o n s c a r r i e d 

out , resu l t s obta ined, and the i r re levance to domestication are the 

f o l l o w i n g : 

Natural habi tat o f t he spec ies 

Fores t f r i nges and gaps In the und is tu rbed fo res t , where there 

Is part ial l igh t and an abundance of host p lants fo r the l iana to 

climb o n , were the most favoured habi tats of th is spec ies . It was not 

observed In the deep shade o f the fores t or fu l ly exposed sc rub lands. 

Th is sugges ts that the spec ies cou ld be grown as an in te r -c rop In 

coconut o r fo res t p lantat ions or home gardens. 

Pop u I at ton b io logy o f t he spec ies 

S tud ies on two popula t ions 1CF and 4CF, compr is ing 44 and 9 

I n d i v i d u a l s , r evea led t h a t t h e s p e c i e s has a c l u m p e d d i s t r i b u t i o n , 

cou ld attain g i r th s izes up to 4.9 cm at 1 m from the main root ing 



po in t and h e i g h t s up to 30 m d e p e n d i n g u p o n t h e a v a i l a b i l i t y o f 

s u i t a b l e s u p p o r t s . I t h a s s e p a r a t e male a n d f e m a l e p l a n t s , 

Ind is t ingu ishable from each other outs ide the f lower ing and f r u i t i n g 

p e r i o d s . T h e ma le t o f e m a l e p l a n t r a t i o i n e a c h o f t h e t w o 

populat ions was 2:1 and 5:4 respect ive ly . Female p lants in genera l , 

had a g r e a t e r va r i a t i on in leaf s i z e a n d i n t e r n o d e l e n g t h , l a r g e r 

s e c o n d o r d e r I n f l o r e s c e n c e a x e s a n d f e w e r f l o r a l h e a d s p e r 

in f lo rescence, as compared to male p lants . F ru i t s ize and weight , and 

seed s ize va r ied much, in cont rast to seed weight which was re lat ive ly 

more uni form, between the two populat ions and among ind iv idua ls . In 

one of the two populat ions, f r u i t product ion per plant was 60, 95 and 

71 In 1985/86, 1986/87 and 1987/88 respect ive ly , and var ied between 

0-403, 0-246 a n d 0-600 among i t s f ema le i n d i v i d u a l s i n t h e t h r e e 

years . In t he second populat ion the cor respond ing va lues were 13, 14, 

5.5 and 0-28, 0-35 and 0-22 respect ive ly . One of the ind iv idua ls 

being monitored d id not p roduce any f lowers In 3 consecut ive yea rs and 

ft had much larger leaves than the rest . 

F rom t h e s e o b s e r v a t i o n s i t becomes c l e a r t h a t s e v e r a l p l a n t s 

should be grown together to ensu re the presence of both sexes in a 

given v i c in i t y . For col lect ion of f r u i t s , population 1CF p rov ides a 

better sou rce than populat ion 4CF. The presence of the v ine with 

larger leaves cal ls f o r f u r t he r invest igat ion. Such v i n e s would be 

more des i rab le for commercial p lantat ions of the spec ies because the 

stem and roots are t he par ts harvested for medicinal pu rposes i f the i r 

growth Increments a re greater than those that f lower regu la r l y . V ines 

that set more f r u i t would be des i rab le for breeding pu rposes so that , 

more oppor tun i t ies f o r manipulat ion are avai lable. In t h i s respec t 

too, populat ion 1CF Is more su i tab le than 4CF. 



B r e e d i n g b io l ogy o f t h e s p e c i e s 

Pheno tog i ca l s t u d i e s revea led t h a t f l u s h i n g w a s c o n t i n u o u s 

th roughout the year with a s l ight increase from February - Ap r i l /May . 

F lower ing takes place annual ly and was synchron ised between and wi th in 

the two populat ions. However, in f lorescence init iat ion in male p lants 

commenced in Augus t and that of female p lants in September/October . 

The former bloomed 2-3 weeks ear l ier in 1985 and 1986 and 7-9 weeks 

earl ier in 1337 respec t ive ly , than famale p lants, but the peak per iod 

of anthesis over lapped in the two sexes. Flower ing in tensi ty In male 

plants was 2-356 f loral heads per meter length as compared to 1-36 in 

female p lants . 

F r u i t development in the species takes over 8 months and r ipe 

f r u i t s a r e a b s c i s s e d o v e r 4 m o n t h s b e t w e e n J u l y / A u g u s t -

October/November. 

F lower v is i to rs were found to be, two small, two-w inged insects 

( s u s p e c t e d to be H y m e n o p t e r a n s ) . T h e l a r g e r of t h e t w o i n s e c t s 

v is i ted unopen , open and ro t t ing f lowers , and the unders ide of leaves, 

th roughout the day, but at h igher densi t ies between 1630-1830 h. They 

were seen to ov ipos i t on newly open male f lowers . The smaller of the 

two Insects, observed to be the more ef fect ive pol l inator of the two, 

was seen in relat ively fewer numbers, but it almost a lways a l ighted on 

the st igma of female f lowers and v is i ted them only between 1500-

1830 h. They were seen on male in f lo rescences as wel l . 

Po l l i na t i on expe r imen ts r e v e a l e d t h a t t h e s t i g m a r e m a i n e d 

recept ive fo r a per iod of 10 days , but it p rogress ive ly decl ined af ter 

the 5 t h day . The st igma though recept ive throughout the day was most 



so, between 1630-1830 h. Th is per iod Is concur ren t wi th an thes lng 

and a n t h e r d e h i s c i n g t ime and al l t h r e e e v e n t s t o g e t h e r p o s s i b l y 

account f o r the Increase of Insect v is i ta t ions dur ing t h i s pe r iod . 

The p lant be ing dioecious c r o s s poll ination exper iments alone 

were ca r r i ed out . These s tud ies show that open pol l inated f r u i t , set 

s tud ied In 2 consecut ive years was 19-20*. In cont rast , that In hand 

pol l ination was 34-39%. In f lorescences bagged with o r g a n d y , wh ich 

permitted the movement of air borne pol len i f any, bu t not Insects, 

f a i l ed to se t any f r u i t s u g g e s t i n g t h a t i n s e c t s a r e t h e e f f e c t i v e 

p o l l i n a t o r s . 

These s tud ies prov ide information on , the best i nd iv idua ls to 

select fo r b reed ing purposes , the time, durat ion and Intensity of the 

f l o w e r i n g p e r i o d a n d the bes t t ime o f day t o p o l l i n a t e i n f u t u r e 

manipulat ive b reed ing experiments, the propor t ion o f f ru l t se t tha t 

cou ld be ob ta ined b y hand pol l inat ions a n d , when and how to co l lec t 

f r esh seed fo r germinat ion purposes. 

Seed biology o f t he spec ies 

A s t u d y o f t h e ava i l ab i l i t y o f s e e d s a n d t h e i r g e r m i n a t i o n 

s u c c e s s , w h i c h e n s u r e r e c r u i t m e n t o f s e e d l i n g s to t h e p o p u l a t i o n , 

showed tha t 12% o f t he f r e s h f r u i t s p roduced conta ined non -v iab le 

seed. Two te r res t r ia l mammals, the sp iny rat and po rcup ine , also 

d e s t r o y e d most o f t h e seed f a l l i n g b e n e a t h t h e m o t h e r t r e e , b y 

devour ing them. Two other arboreal ly feed ing mammals, the pole cat 

and a bat spec ies on the other hand , fed on the pe r i ca rp o f r ipe 

f r u i t s at tached to t he t ree. Both c a r r y these seeds away f rom the 

mother p l a n t d e p o s i t i n g them e l s e w h e r e o u t o f r e a c h o f t h e s e e d 

des t royers , t h u s e n s u r i n g the surv iva l o f th is species. 



Under normal condi t ions seed germination of the species was 

found to be on ly 23-26SK. Of the many germination exper iments, such as 

treatment wi th concentrated NhUOH, HCI and H2SO4, c r a c k i n g , immersion 

in water at 90-92° C and exposure of depulped seeds to sun l igh t , the 

last p roved to be the best and increased germination to 6 2 * . Sun l igh t 

treatment ac ts by sp l i t t ing open the two halves of the hard endocarp 

and it also reduced the dormancy per iod by 20 days . Even so an innate 

dormancy per iod of 40 days was present . The f ru i t pu lp was also found 

to i n h i b i t ge rm ina t i on . T h u s , u n d e r no rma l c o n d i t i o n s s e e d s t h a t 

escape p r e d a t l o n must o v e r come b o t h c h e m i c a l a n d m e c h a n i c a l 

inh ib i t ions to germination imposed by the per icarp and hard endocarp 

respec t ive ly . The pole cat and f ru i t bat appear to be vi tal for seed 

p r o p a g a t i o n of t h i s s p e c i e s in n a t u r e , b e c a u s e In a d d i t i o n t o 

d i s p e r s i n g the s e e d s , they d e p u l p them r e m o v i n g t h e c h e m i c a l 

Inhibi t ion i t p resents . 

These resu l ts point out the best methods of f r u i t col lect ion 

and seed germinat ion, i.e. r ipe f ru i t s must be harves ted s t ra igh t o f f 

from the p lants by bagg ing them and seeds must be depu lped and exposed 

to d i rec t sun l igh t for 6 hours to increase germinat ion. Th is also 

expla ins why p lants grow in d is tu rbed si tes. 


