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ABSTRACT 

INVESTIGATION OF THREE S P E C I E S OF SRI LANKAN PLANTS TO EVALUATE, 

THEIR POTENTIAL USE IN THE CONTROL OF APHIS CBACCIVQRA 

CHOMOPTERA : A P H I D I D A E ) 

S i x t e o n l a b o r a t o r y e x p e r i m e n t s w e r e c a r r i e d o u t a t the 

C e n t r a 1 A g r i c u I t u r a 1 R e s e a r c h I n s t i t u t e , Gannoruwa, P e r a d e n i y a , 

S r i L a n k a , from March 1985 - January 1987 to s c r e e n s o l v e n t 

e x t r a c t s of t h r e e l o c a l p i a n t s p e c i e s , v i z . Acarus ca Jamus L. 

r h i zome, CaJatropis gigantea L . f 1 owers a n d Giycosmis 

mauritiana L . r o o t b a r k , t o e v a l u a t e t h e i r a c t i v i t y a g a i n s t 

l a b o r a t o r y cu 1 tured g r o u n d n u t a p h i d , Aphis craccivora K o c h . The 

e x t r a c t s w e r e f u r t h e r s t u d i e d to i d e n t i f y the a c t i v e 

i n g r e d i e n t s r e s p o n s i b l e f o r any o b s e r v e d a c t i v i t y and to 

i n v e s t i g a t e t h e i r i n d i r e c t t o x i c e f f e c t s a g a i n s t the a p h i d . 

A l l e x p e r i m e n t s w e r e of C o m p l e t e l y Randomized D e s i g n 

w i t h t h r o e o r f o u r r e p l i c a t e s , excep t t h e exper iments u s e d to 

t o s t r e p e l l e n t a c t i v i t y , w h e r e a Randomized Complete B l o c k 

Des ign w i t h s i x r e p l i c a t e s was used . In a l l the e x p e r i m e n t s , 

d i s t i l l e d w a t e r was u s e d a s the u n t r e a t e d c o n t r o 1 and a m i x t u r e 

of d i s t i l l e d w a t e r , p u r e s o l v e n t and a h o m o g e n l z e r was u s e d as .. 

a s t a n d a r d c o n t r o 1 . 

The r e l a t i v e a p h i d i c i d a l a c t i v i t y of these p l a n t 

e x t r a c t s was e v a l u a t e d b y u s i n g the P o t t e r ' s P r e c i s i o n S p r a y 

Tower method . Twenty f o u r h o u r s a f t e r t r e a t m e n t , the d i c h l o r o -

me thane e x t r a c t of Acorus caI am us rh i zome c a u s e d s i g n i f i c a n t 1y 

h i g h e r m o r t a l i t y Cp < 0 . 0 1 ) of a p h i d s c o m p a r e d with t h e o t h e r 

p l a n t e x t r a c t s and the s t a n d a r d c o n t r o l . F o r t y e i g h t 
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hours a f t e r t r e a t m e n t , t h e methanol e x t r a c t of A. calamus 

rhizome a n d the d i c h 1 o r o m e t h a n e e x t r a c t of G. mauritiana r o o t 

bark a l s o caused s i g n i f i c a n t l y h i g h e r m o r t a l i t y of the a p h i d 

when c o m p a r e d with t h a t o f the s t a n d a r d c o n t r o l . N e i t h e r the 

d i ch1o romethane e x t r a c t of C. gi gantea f l o w e r s nor t h e methanol 

e x t r a c t s of C. gigantea f l o w e r s and G. mauri t iana, showed 

s i g n i f i c a n t a p h i d i c i d a l a c t i v i t y a t t h e end of 48 h, compared 

with t h e s t a n d a r d c o n t r o l . Based on t h e s e r e s u l t s , the 

d ich 1 o r o m e t h a n e e x t r a c t o f A. calamus was found to be t h e most 

a c t i v e p l a n t e x t r a c t and t h i s e x t r a c t was f u r t h e r e v a l u a t e d for 

i t s a c t i v i t y a g a i n s t the i n s e c t . 

The minimum e f f e c t i v e c o n c e n t r a t i o n and the r e l a t i v e 

L C ^ Q of t h i s e x t r a c t was found by u s i n g the same method wi th 

d i f f e r e n t c o n c e n t r a t i o n s of the e x t r a c t and d i m e t h o a t e . The 

minimum e f f e c t i v e c o n c e n t r a t i o n was f o u n d as 2000 ppm under 

these e x p e r i m e n t a l c o n d i t i o n s . R e l a t i v e L C , _ Q s t u d i e s i n d i c a t e d 

that t h e e x t r a c t was 289 t imes l e s s t o x i c than d i m e t h o a t e . 

D i f f e r e n t m e t h o d s of a p p l i c a t i o n were used to s t u d y 

the m o d e / s of a c t i o n of the e x t r a c t on the a p h i d . The e x t r a c t 

was f o u n d to have a s t r o n g fumigant a c t i o n , but i t s c o n t a c t , 

r e s i d u e a n d / o r s y s t e m i c t o x i c i t i e s w e r e not s i g n i f i c a n t . 

The i n s e c t i c i d a l a c t i v i t y of t h e e x t r a c t was f u r t h e r 

t e s t e d by s p r a y i n g a p h i d i n f e s t e d c o w p e a p l a n t s which w e r e kept 

on a r o t a t i n g t a b l e . A p h i d i c i d a l a c t i v i t y s i g n i f i c a n t l y 

d i f f e r e n t from s t a n d a r d c o n t r o l was no t o b s e r v e d . 

The a c t i v e compounds in the d i c h l o r o m e t h a n e e x t r a c t of 

A, caJamus were s e p a r a t e d u s i n g medium p r e s s u r e c h r o m a t o g r a p h y 

and i d e n t i f i e d by means o f s p e c t r a l a n a l y s i s as p - a s a r o n e . 
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The r e p e l l e n t a c t i v i t y was i n v e s t i g a t e d by c o u n t i n g 

the number of a p h i d s s e t t l e d on e x t r a c t t r e a t e d and on s t a n d a r d 

c o n t r o l t r e a t e d cowpea l e a v e s . The 4000 ppm e x t r a c t had 

r e p e l l e n t a c t i v i t y w h i c h l a s t e d one h o u r . 

The e f f e c t of t h e e x t r a c t on a p h i d f e e d i n g was 

i n v e s t i g a t e d by u s i n g a s l i g h t l y m o d i f i e d n i n n y d r i n method . The 

e x t r a c t had no s i g n i f i c a n t e f f e c t on f e e d i n g of the a p h i d , when 

p l a c e d on t r e a t e d c o w p e a s e e d l i n g s . 

D i f f e r e n t d e v e l o p m e n t a l s t a g e s were s e p a r a t e l y t r e a t e d 

with the e x t r a c t (1000 ppm) and s t a n d a r d c o n t r o l to o b s e r v e the 

e f f e c t of the e x t r a c t on deve lopments of the a p h i d . The e x t r a c t 

had no s i g n i f i c a n t e f f e c t s on aphid d e v e l o p m e n t , comparsci wi th 

the s t a n d a r d c o n t r o l , when they were t r e a t e d t o p i c a l l y . 

The e f f e c t o f t h e 1000 ppm e x t r a c t on the f e c u n d i t y of 

Aphis craccivora was t e s t e d by c o u n t i n g the p r o g e n y o f the 

nymphs t r e a t e d as a b o v e . The t o p i c a l a p p l i c a t i o n of the e x t r a c t 

on 1 ^ ^ - i n s t a r nymphs s i g n i f i c a n t l y r e d u c e d the f e c u n d i t y of the 

r e s u l t i n g a d u l t s , c o m p a r e d wi th the s t a n d a r d c o n t r o l . 

The e f f e c t o f t h e e x t r a c t on a p h i d l o n g e v i t y was 

t e s t e d by r e c o r d i n g t h e number of d a y s o f s u r v i v a l of e x t r a c t 

t r e a t e d a n d s t a n d a r d c o n t r o l t r e a t e d o n e - d a y - o l d a p h i d s . The 

r e s u l t s i n d i c a t e d t h a t t h e e x t r a c t had no s i g n i f i c a n t e f f e c t on 

the l o n g e v i t y of t r e a t e d a d u l t s . 

I t is c o n c l u d e d t h a t the d i c h l o r o m e t h a n e e x t r a c t of 

Acorus calamus rh izome h a s fumigant a c t i v i t y a g a i n s t Aphis 

craccivora. I t s use f o r t h e contro l of a p h i d s in t h e f i e l d may 

be l i m i t e d and i t s p o t e n t i a l use to c o n t r o l A. craccivora under 

e n c l o s e d c o n d i t i o n s s h o u l d be i n v e s t i g a t e d . 


