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Members appointed by the Hon Minister of Plantation Industries 
M r S S u b a i r d e e n . C h a i r m a n , R u b b e r R e s e a r c h B o a r d ( u p t o 1 6 . 0 4 . 2 0 0 4 ) 

M r U R d e A P e r e r a . C h a i r m a n , R u b b e r R e s e a r c h B o a r d ( w . e . f . 0 4 . 0 6 . 2 0 0 4 ) 

M r R o h a n F e r n a n d o , C h a i r m a n , P l a n t e r s ' A s s o c i a t i o n o f C e y l o n ( 0 6 . 0 2 . 2 0 0 4 -

1 6 . 0 4 . 2 0 0 4 & w . e . f . 1 0 . 0 6 . 2 0 0 4 ) 

M r S N G u n e r a t n e , C E O , A g a l a w a t t e P l a n t a t i o n s L t d . ( 2 4 . 0 2 . 2 0 0 4 - 1 6 . 0 4 . 2 0 0 4 & 

w . e . f . 0 2 . 1 1 . 2 0 0 4 ) 
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w . e . f . 0 1 . 1 1 . 2 0 0 4 ) 
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( 2 4 . 0 2 . 2 0 0 4 - 1 6 . 0 4 . 2 0 0 4 & w . e . f . 0 1 . 1 1 . 2 0 0 4 ) 

M r H i r a n E k a n a y a k e ( w . e . f . 0 6 . 0 2 . 2 0 0 4 - 1 6 . 0 4 . 2 0 0 4 ) 

M r J u s t i n S e n e v i r a t n e , D i r e c t o r , L a l a n R u b b e r s ( P v t ) L t d . ( w . e . f . 2 6 . 0 7 . 2 0 0 4 ) 
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M s I S u g a t h a d a s a , A d d i t i o n a l S e c r e t a r y , M i n i s t r y o f P l a n t a t i o n I n d u s t r i e s 

( 0 6 . 0 2 . 2 0 0 4 - 1 6 . 0 4 . 2 0 0 4 ) 

D r L M K T i l l e k e r a t n e , D i r e c t o r , R u b b e r R e s e a r c h I n s t i t u t e ( w . e . f . 0 6 . 0 2 . 2 0 0 4 ) 

M r K D J d e L a s a l ( w . e . f . 0 6 . 0 2 . 2 0 0 4 - 1 6 . 0 4 . 2 0 0 4 ) 

M r A B L e e l a s e n a , D i r e c t o r / P l a n n i n g , M P I ( w . e . f 1 0 . 0 6 . 2 0 0 4 ) 
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S T A N D I N G C O M M I T T E E S 
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M r S S u b a i r d e e n , C h a i r m a n . R u b b e r R e s e a r c h B o a r d ( u p t o 0 3 . 0 6 . 2 0 0 4 ) 

M r U R d e A P e r e r a , C h a i r m a n , R u b b e r R e s e a r c h B o a r d ( w . e . f . 0 4 . 0 6 . 2 0 0 4 ) 
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D a r t o n f i e l d E s t a t e 

M r S a l i n g a D i s s a n a y a k e , S u p e r i n t e n d e n t , D o l o s w e l a E s t a t e . N i v i t i g a l a 

M r N i s s a n k a S e n e v i r a t n e , M a n a g e r . P a l l e g o d a G r o u p . D h a r g a T o w n 

M r A n u s h a S P e r e r a , M a n a g e r . E l s t o n E s t a t e . P u w a k p i t i y a 

M r T i s s a G t m a w a r d e n a . N o . 3 0 3 / 1 . R . A . d e M e l M a w a t h a . C o l o m b o 3 ( w . e . f . 

2 3 . 1 1 . 2 0 0 4 ) 



Mr Jehan Perera. Estate Superintendent. Dartonfield Group 
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Audit and Management Committee 
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Dr L M K Tillekeratne, Director, Rubber Research Institute (w.e.f. 06.02.2004) 
Mr A B Leelasena, Director/Planning, MPI (w.e.f. 10.06.2004) 
Mr K W D U Dahanayake, Director, National Planning, GT (w.e.f. 21.06.2005) 
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Mr U R de A Perera, Chairman, RRB 
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Dr L M K Tillekeratne, Director, RRI 
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Dr (Mrs) Wasana Wijesuriya, Biometrician, RRI 
Dr Susantha Siriwardena, Rubber Chemist, RRI 
Dr S M M Iqbal, Agronomist, RRI 
Mrs M M Jayasuriya, Rubber Chemist, RRI 
Mrs D G Edirisinghe, Rubber Chemist, RRI 
Mrs S P Withanage, Geneticist and Plant Breeder, RRI 
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Mrs G V L Nilmini, Assistant Biochemist, RRI 
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Mr J Perera, Superintendent, Dartonfield Group, RRI 
Dr N Yogaratnam. Consultant, NIPM. Athurugiriya 
Mr R C Peries, Director (Plantations). Kotagala Plantations Ltd.. Horana 
Mr R V K S de Livera, Manager, Kotagala Plantations Ltd.. Padukka Estate, Padukka 
Mr N M Amarasekera, Director/General Manager Up Country. Kelanivalley 

Plantations Ltd.. 243/1. Main Street. Dickoya 
Mr D G Wickramasinghe. Director/General Manager Low Country. Kelanivalley 

Plantations Ltd., Kiriporuwa Group. Yatiyantota 
Mr A P Amarasinghe, Group Manager. Devalakanda Estate. Dehiowita 
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M r R L A P e r e r a . G e n e r a l M a n a g e r . N a m u n u k u l a P l a n t a t i o n s L t d . . 3 2 0 / 1 . U n i o n 

P l a c e . C o l o m b o 2 

M r N B S e n e v i r a t n e , S u p e r i n t e n d e n t . P a l l e g o d a E s t a t e . D h a r g a T o w n 

M r S B D i s s a n a y a k e , G r o u p G e n e r a l M a n a g e r , M a h a o y a G r o u p . D e h i o w i t a 

M r G a m i n i J a y a s o o r i y a , D i r e c t o r - R u b b e r , L a l a n R u b b e r ( P v t . ) L t d . . 1 9 8 B . 

G a n e n d r a M a w a t h a , N a w a l a 

D r A N u g a w e l a , C o n s u l t a n t . L a l a n R u b b e r ( P v t . ) L t d . , B o g a w a n t a l a w a P l a n t a t i o n s 

L t d . , U d a p o l a E s t a t e , D e r a n i y a g a l a 

M r S r i y a n W i j e s e k e r a , C o o r d i n a t i n g M a n a g e r , P u s s e l l a w a P l a n t a t i o n s L t d . , N o . 2 2 8 , 

H a v e l o c k R o a d , C o l o m b o 5 

M r S S P o h o l i y a d d a , G e n e r a l M a n a g e r , K e g a l l e P l a n t a t i o n s L t d . . 3 2 0 / 1 , U n i o n P l a c e . 

C o l o m b o 2 

M r A C B e r t u s , S u p e r i n t e n d e n t , A t a l e E s t a t e , A t a l e 

M r D a n S e e v a r a t n a m . D e p u t y C h a i r m a n , K a h a w a t t a P l a n t a t i o n s L t d . . 5 2 , 

M a l i g a w a t t a R o a d , C o l o m b o 1 0 

M r V i r e n R u b e r u , G r o u p D i r e c t o r . G r o u p D i r e c t o r ' s O f f i c e . K a h a w a t t a P l a n t a t i o n s 

L t d . . R i l h e n a E s t a t e , P e l m a d u l l a 

M r D P A P e r e r a , D e p u t y G e n e r a l M a n a g e r , B a l a n g o d a P l a n t a t i o n L t d . , P . O . B o x 8 . 

P a l m G a r d e n , R a t n a p u r a 

M r S S R K o m b a l a w i t h a n a , S u p e r i n t e n d e n t . R a m b u k k a n d a E s t a t e , R a t n a p u r a 

M r C a r l y l e L a s c e l l e s P e r e r a , D i r e c t o r - R u b b e r , M a l w a t t a V a l l e y P l a n t a t i o n L t d . . 2 8 0 . 

D a m S t r e e t , C o l o m b o 1 2 

M r U H B u l u g a h a p i t i y a , S u p e r i n t e n d e n t , V i n c i t E s t a t e , W a h a r a k a 

M r R o h a n B o u d e w y n , D e p u t y G e n e r a l M a n a g e r - P l a n t a t i o n s . W a t a w a l a P l a n t a t i o n s 

L t d . , N o . 6 0 , D h a r m a p a l a M a w a t h a , C o l o m b o 3 

M r S h i r l y A b e y s e k e r a , G e n e r a l M a n a g e r - P l a n t a t i o n s , E l p i t i y a P l a n t a t i o n s L t d . , 5 2 , 

M a l i g a w a t t a R o a d . C o l o m b o 1 0 

M r S N G u n e r a t n e , C h i e f E x e c u t i v e D i r e c t o r , A g a l a w a t t a P l a n t a t i o n s L t d . , N o . 1 0 , 

G n a n a r t h a P r a d e e p a M a w a t h a . C o l o m b o 8 

M r S A E r i y a g a m a , G M - P l a n t a t i o n s ( R u b b e r ) , A g a l a w a t t a P l a n t a t i o n s L t d . . N o . 1 0 . 

G n a n a r t h a P r a d e e p a M a w a t h a , C o l o m b o 8 

M r R S P e r e r a , M a n a g e r , C u l l o d e n E s t a t e , N e b o d a 

M r G S A m a r a s i n g h e , G r o u p M a n a g e r , P a n a w a t t a E s t a t e . Y a t i y a n t o t a 

M r C h u l a A m a r a t u n g a . M a n a g e r . W e - o y a E s t a t e . Y a t i y a n t o t a 

M r G W i j e k o o n , S u p e r i n t e n d e n t . B i b i l e E s t a t e . B i b i l e 

M r N a r e s h R a t w a t t a . G e n e r a l M a n a g e r , H a p u g a s l e n n a P l a n t a t i o n s L t d . . P . O . B o x 8 . 

P a l m g a r d e n . R a t n a p u r a 

S e c r e t a r y , M i n i s t r y o f P l a n t a t i o n I n d u s t r i e s . 5 5 / 7 5 . V a u x h a l l L a n e . C o l o m b o 2 

D i r e c t o r G e n e r a l . R u b b e r D e v e l o p m e n t D e p t . P . O . B o x 1 8 4 . C o l o m b o 

M r M R C P e r i e s . 1 6 / 2 . C h a r l i m o n t R d . . C o l o m b o 6 

M r S D A J a y a s o o r i y a . D e p u t y G e n e r a l M a n a g e r . J E D B . 5 5 / 7 5 . V a u x h a l l L a n e . 

C o l o m b o 2 

M r P a l i t h a d e S i l v a . J E D B . H a n t a n e . K a n d y 

in 



Mr A n u s h a Perera. Superintendent. Elston Estate. Puwakpitiya 
Mr Salinga Dissanayake. Manager. Doloswela Estate. Nivitigala 
Mr Vas Gunawardena. Superintendent. Opatha Estate. Kahawatta 
Mr D B S L Perera. Superintendent. Kumarawatta/Moneragala Estate, Moneragala 
Mr M R Fernando, Superintendent, Malaboda Estate, Matugama 
Mr A H Kularatne. RAO, Advisory Services Dept.. Telewala Road, Ratmalana 
Mr D D Dassanayake, RAO, Advisory Services Dept., Nivitigalakele Substation, 

Nivitigalakele 
Mr G Gunawardena, RAO, Advisory Services Dept., Agrarian Services Centre, 

Paragammana, Kegalle 
Mr U Prematilaka, Group Manager, Panawatta Estate, Yatiyantota 

Provident Fund Committee 
Dr L M K Tillekeratne, Chairman, Provident Fund Committee 
Mrs L J C Perera, Secretary, Provident Fund Committee 
Mr W B Herath, Senior Accountant (In attendance) 
Mr H H Jayasinghe, Elected Committee Member 
Mr W D Wimaladasa, Elected Committee Member 

Chairman's Office & Board Secretariat 
Chairman Mr U R d e A Perera 
Secretary to the Board Mrs L J C Perera 
Confidential Clerk/Stenographer Mrs P Balasooriya 

Lawyers 
Attorney General 
Attorney General's Department 
(Government Institutions) 
P O Box 502 
Colombo 12 

Auditors 
Auditor General 
Auditor General's Department 
Independence Square 
Colombo 7 

Bankers 
Bank of Ceylon 
Corporate Branch 
75. Janadhipathi Mawatha 
Colombo 1 
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Rubber Research Institute - Substation 
Nivitigalakele, Matugama 
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T e l e p h o n e : 0 3 4 - 2 2 4 7 3 6 8 

Rubber Research Institute - Substation 
Kuruwita, Ratnapura 
T e l e p h o n e : 0 4 5 - 2 2 6 2 1 1 5 

Board Office and Rubber Chemistry & Technology Laboratories 
T e l e w e l a R o a d , R a t m a l a n a 
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RUBBER RESEARCH INSTITUTE OF SRI LANKA 

STAFF 

D I R E C T O R A T E 

Director 

Deputy Director - Research 
(Biology) 
Acting Deputy Director - Research 
(Biology)) 
Deputy Director - Research 
(Technology) 

L M K T i l l e k e r a t n e , B S c ( C e y . ) . M S c ( A s t o n ) . 
P h D ( A s t o n ) , FI C h e m C , F P R I , F N A S S L 

R C W M R A N u g a w e l a , B S c ( S L ) . 

M S c ( L o n d . ) , P h D ( E s s e x ) 

C K J a y a s i n g h e , B S c ( S L ) , M S c ( S L ) , 

M S c ( A g r i c ) ( A u s t . ) , P h D ( S L ) 

W M G S e n e v i r a t n e , B S c ( S L ) , P h D ( S u s s e x ) 

D I R E C T O R ' S O F F I C E 

Experimental Officer (Technical 
Officer to the Director) 

K K L i y a n a g e , B S c A g r i c ( S L ) 

R E S E A R C H D E P A R T M E N T S 

Genetics and Plant Breeding 
Geneticist and Plant Breeder 
Assistant Geneticist and Plant 
Breeder 
Development Officer 
Experimental Officers 

Technical Officers 

Clerk/Typist 

M r s S P W i t h a n a g e , B S c A g r i c ( S L ) , M S c ( India) 

* M r s S H e r a t h , B S c A g r i c ( S L ) , M S c (Japan) 

K B A K a r u n a s e k e r a 

K W R u p a t u n g a 

B M S G P e i r i s 

I D M J S a r a t h K u m a r a 

L S K a r i y a w a s a m 

T M S K G u n a s e k e r a 

H P P e i r i s . D i p . A g r i c ( K u n d a s a l e ) 

M r s A K G a m a g e , B S c ( S L ) 

M r s S D P K L P e i r i s 

Plant Science 
Head of Department 

Research Officer (Intercropping) 
(Principal Research Officer) 
Botanist 

M r s G P W P P S e n e v i r a t n e , B S c ( S L ) , 

P h D ( B a t h ) 

V H L R o d r i g o , B S c A g r i c ( S L ) . M S c ( E s s e x ) . 

P h D ( W a l e s ) " 

L S S P a t h i r a t n e , M I B i o l . M S c ( R e a d i n g ) . 

M P h i l ( S L ) 
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Botanist 

Technical Officers 

Clerk/Typist 

A M W K S e n e v i r a t h n a . B S c ( S L ) . M S c ( S L ) . 

P h D ( W a l e s ) 

* N A A D W i c k r a m a r a t n a , B S c A g r i c ( S L ) 

N M C N a n a y a n a k a n t h a . B S c ( S L ) 

K A G B A m a r a t u n g a 

R P K a r u n a s e n a 

M r s G A S W i j e s e k e r a 

S W i l b e r t 

M r s R K S a m a r a s e k e r a 

U S W e e r a k o o n 

T U K S i l v a , B S c A g r i c ( S L ) 

M K P P e r e r a 

W D M N d e A l w i s 

D L N d e Z o y s a 

P D P a t h i r a n a . B s c ( S L ) 

P K W K a r u n a t h i l a k e , D i p . A g r i c (Ratnapura) 

M r s H D D E J a y a w a r d e n a 

P l a n t P a t h o l o g y a n d M i c r o b i o l o g y 

Head of Department 

Plant Pathologist 

(Principal Research Officers) 

Experimental Officers 

Technical Officers 

Clei st 

C K J a y a s i n g h e , B S c ( S L ) , M S c ( S L ) , 

M S c ( A g r i c ) ( A u s t . ) , P h D ( S L ) 

K E J a y a s u r i y a , M S c A g r o n o m y ( U S S R ) , 

M P h i l ( E d i n b u r g h ) , M I B i o l ( S L ) P h D ( S L ) 

M i s s W P K S i l v a , B S c ( S L ) . M S c ( S L ) . 

M P h i l ( A u s t . ) , P h D ( S L ) 

M r s B I T e n n a k o o n , D i p . A g r i c ( K u n d a s a l e ) 
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RUBBER RESEARCH INSTITUTE OF SRI LANKA 

D I R E C T O R ' S R E V I E W 

L M K Tillekeratne 

Y e a r 2 0 0 4 w a s a n o t h e r g o o d y e a r f o r N a t u r a l R u b b e r ( N R ) . P r i c e s o f a l l 

g r a d e s o f N R p r e v a i l e d a b o v e R S 1 0 0 p e r K g . A s a r e s u l t t h e a n n u a l r u b b e r 

p r o d u c t i o n in t h e c o u n t r y h a s s h o w n a s l i g h t i n c r e a s e . T h e t o t a l p r o d u c t i o n o f a l l 

g r a d e s w a s 9 7 , 0 0 0 M T t h i s y e a r , w h i c h i s 5 % h i g h e r t h a n t h e p r o d u c t i o n in t h e 

p r e v i o u s y e a r . T h i s i n c r e a s e c o u l d m a i n l y b e a t t r i b u t e d t o t a p p i n g a r e a s t h a t w e r e 

a b a n d o n e d e a r l i e r b y b o t h t h e s m a l l h o l d e r s a n d t h e p r i v a t e l y m a n a g e d e s t a t e s . E v e n 

w h e n t h e r u b b e r p r i c e s a r e p r e d i c t e d t o b e s t i l l h i g h e r b y t h e e c o n o m i s t s a n d t h e 

i n t e r n a t i o n a l o r g a n i z a t i o n s l i k e t h e I R S G , it i s v e r y s a d t o r e p o r t t h a t s o m e o f t h e 

p l a n t a t i o n s c o m p a n i e s s t i l l c o n t i n u e t o o v e r e x p l o i t t h e i r r e v e n u e a r e a s f o r h i g h e r 

c r o p s i n o r d e r t o r e c o r d q u i c k p r o f i t s w i t h o u t r e a l i z i n g t h a t t h e y w i l l b e a b l e t o 

g e n e r a t e m o r e i n c o m e i n t h e f u t u r e w i t h o u t o v e r e x p l o i t a t i o n , a s t h e r u b b e r p r i c e s w i l l 

c o n t i n u e t o b e at h i g h e r l e v e l s . 

T a p p e r s g i v e n t w o t a p p i n g b l o c k s in m a n y e s t a t e s a r e s t i l l i n t h e h a b i t o f 

t a p p i n g n o t o n l y t h e b l o c k d u e t o b e t a p p e d o n t h a t d a y ; b u t a l s o h a l f o f t h e b l o c k t o 

b e t a p p e d o n t h e f o l l o w i n g d a y . T h i s i s S 2 d IV2 t a p p i n g at 1 5 0 % i n t e n s i t y a n d n o t t h e 

u n i v e r s a l l y r e c o m m e n d e d S 2 d 2 t a p p i n g a t 1 0 0 % i n t e n s i t y . T h i s s h o r t s i g h t e d p o l i c y 

w o u l d l e a d t o u n e x p e c t e d l y h i g h r a t e o f T a p p i n g P a n e l D r y n e s s i n o u r p l a n t a t i o n s 

w h i c h i s o n e o f t h e m a j o r c a u s e s f o r l o w p r o d u c t i v i t y in o u r e s t a t e s u n d e r R P C 

m a n a g e m e n t . T h i s p r o b l e m i s n o t h e a r d a m o n g s m a l l h o l d e r s in S r i L a n k a . W e 

b e l i e v e t h a t o n e o f t h e c a u s e s f o r t h e e x p l o i t a t i o n in e s t a t e s i s t h e e x t r a i n c e n t i v e 

p a y m e n t f o r e x t r a k i l o s o f l a t e x h a r v e s t e d b y t h e t a p p e r . B u t i f t h e m a n a g e m e n t i s 

c a u t i o u s a b o u t t h e b a r k c o n s u m p t i o n a n d t h e y i e l d p o t e n t i a l s o f t h e t a p p i n g b l o c k s , 

t h i s s a d s i t u a t i o n c o u l d b e a v o i d e d e a s i l y . 

T h e R R I o w n e d D a r t o n f i e l d e s t a t e w a s a b l e t o r e c o v e r e x t r a 5 6 d a y s o f 

n o r m a l t a p p i n g w i t h o u t a s i n g l e d a y o f d o u b l e t a p p i n g , d u e t o t h e u s e o f r a i n g u a r d s . 

T h e a v e r a g e n u m b e r o f n o r m a l t a p p i n g d a y s i n e s t a t e s in K a l u t a r a d i s t r i c t t h i s y e a r 

w a s o n l y 1 7 2 d u e t o h e a v y r a i n t h a t p r e v a i l e d i n t h e c o u n t r y at t h e b e g i n n i n g o f t h e 

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

o f R s . 2 4 . 4 0 0 . 0 0 p e r h e c t a r e o v e r t h e r e v e n u e c o l l e c t e d in a l l a d j o i n i n g e s t a t e s in t h e 

d i s t r i c t . T h e r e s u l t s r e p o r t e d b y B o g a w a n t a l a w a P l a n t a t i o n a n d K e l a n i v a l l e y 

P l a n t a t i o n f r o m t h e u s e o f r a i n g u a r d s i s e v e n m o r e a t t r a c t i v e t h a n t h i s . T h e c h i e f 

e x e c u t i v e s o f t h e s e c o m p a n i e s m u s t b e c o n g r a t u l a t e d f o r t h i s a c h i e v e m e n t . T h e y h a v e 

n o t o n l y r e c o r d e d h i g h e r p r o f i t s f r o m t h i s e x e r c i s e t o t h e i r c o m p a n i e s ; b u t a l s o h a v e 

d i s p r o v e d t h e u n f o u n d e d f e a r s a n d c o m p l a i n t s s o m e p l a n t e r s h a d a b o u t t h i s n e w 

t e c h n o l o g y i n t r o d u c e d b y t h e R R I . 
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The cess on rubber exports came into effect from November this year. A cess 
of Rs.4 per a Kg was levied on every kilo of raw rubber exported from this period. In 
addition to that there is also a cess levy of 5% on all rubber products imported into 
the country. The total collection expected from these two cess components is about 
Rs.495 million per annum. Moreover with the introduction of cess on the rubber 
content of the end products manufactured in the country, this income is expected to 
rise up to Rs.600 million. All these funds are expected to be disbursed to both small 
holders and the RPC for the purpose of replanting rubber leaving aside a small 
percentage not exceeding 10% of the collection for the administrative costs of the 
Rubber Development Department, which is responsible for disbursing cess money for 
replanting in the rubber sector. This is the first time after over 15 years cess funds 
were given to replant estates in the corporate sector. Further, a fair amount of this 
collection is to be utilized for improving rubber factories in order to produce quality 
premium grades of raw rubber like Lankaprene. Centrifuged latex factories catering 
to the dipped products industry of Sri Lanka are also to be helped under this program. 
A sum of 25 million rupees is kept aside for purchasing equipment for the 
Technology Laboratory of the RRI, which will have an indirect benefit to the rubber 
plantation. 

It is relevant to mention here with appreciation the decision taken by the Hon 
Minister of Plantation Industries and his ministry to reimburse 50% of the cost of 
fixing rain guards in 2005 by both the small holders and the corporate sectors out of 
the cess income. 

The foundation for a new Sub Station of the RRI to help the rubber growers 
in Kegalle and Kurunegala districts was laid at the Narampotha Estate at Polgahawela 
by the Hon Minister of Plantation Industries Mr Anura Priyadharshana Yapa. This 
new substation started in this place on an extent of 40 hectare is expected to 
demonstrate to the rubber growers in these two districts mainly the performance of 
new RRISL clones, benefits of new inter crops developed for rubber while having a 
nuclear material bud wood nursery on all new clones introduced by the RRI. The 
Coconut Cultivation Board is planning to have a trial plot of Glirizedia in this 
substation for the purpose of utilizing the firewood produced for power generation in 
Gasifiers. Plans are also there to set up another similar sub station of the RRI at 
Monaragala to cater to the rubber plantation, in that area which is expected to be 
expanded in the future. 

The Wellassa Rubber Company formed by the largest rubber products 
manufacturers and the RPCC jointly is expected to replant rubber in Bibile and 
Moneragala areas at the rate of 2000 hectares per annum on an out-grower basis, over 
and above the replanting target of the RDD. However, the total acreage replanted in 
this area in 2004 was insignificant due mainly to the acute shortage of plants in this 
area. 

But, in the future a small percentage of cess funds will be made available for 
the RRI to do a thorough inspection of the rubber plants nurseries starting from the 
germinating beds and to recommend the quality of plants given out to all farmers in 
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the country. With this development RRI scientists are optimistic that the new 
clearings of rubber planted in the future will be much more healthy and also will have 
higher stands closer to 500 per hectare, and thereby will give yields not less than 
1,500 Kg per hectare. 

Total NR consumption in the world this year was 8,410 million metric tons, 
which is 4 1 % of the total elastomer consumption that year. The highest consumer of 
NR in 2004 was also China, which consumed 1,630 million metric tons. Consumption 
of NR in U S A that year was only 1,144 million metric tons, which is 17.5% less 
consumption compared to China. 

Consumption of NR in Sri Lanka this year was 54,172 MT out of which, 
24,998 Mt was used in latex form while the use of NR in dry form was MT. In order 
to meet the short fall, large quantity of NR have been imported from Asian countries 
in this year too. In order to curtail imports of NR in the future it is expected to plant 
7,000 ha in the country next year, 2,000 ha of which will be planted in Monararila. 

O V E R S E A S V I S I S T O R S 

Ms. Anita Westmon, Sweden 
Ms. Isabelle Westmon, Sweden 
Mr Orjan Westmon, Sweden 
Dr Gerd Sylvester, Germany 
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G E N E T I C S A N D P L A N T BREEDING 

P Seneviratne 

SUMMARY 

The clone R R I S L 203 cont inued to g ive h igh y ie lds in Estate Col laborat ive 
C lone tr ials and arrangements are be ing made to encourage the use o f this c lone fo r 
commerc ia l p lant ing. Based on the p romis ing commerc ia l y ie lds in the Estate 
Co l labora t ive Clone tr ia ls, the c lone R R I S L 2001 was promoted f r o m Group I I I to 
Group I I and R R I S L 216 was inc luded in the Group H I o f the c lone recommendat ion. 
A l t h o u g h R R I S L 202 was removed and R R I S L 201 and 217 were d o w n graded in last 
year 's c lone recommendat ion, Corynespora incidences were not observed dur ing this 
year and they cont inued to g ive h igh y ie lds in Estate Col laborat ive C lone tr ials. 

F r o m the Smal l Scale C lone tr ials 38 new genotypes were selected f r o m 1978, 
1987 and 1992 hand po l l ina t ion progenies, to test fur ther in Estate Col laborat ive Clone 
Tr ia ls . 

The analysis o f 5 t h year g i r th measurements o f the Genotype Env i ronmenta l 
studies showed that the clones R R I S L 215 and R R I S L 217 were st i l l ma in ta in ing their 
h igh stabi l i ty over al l the Env i ronments w i t h h igh mean performance. 

The f ina l f ru i t set success o f the annual hand po l l ina t ion programme was 3.96% 
f r o m a total o f 5027 pol l inat ions. Ou t o f this 465 seedlings were obtained. 

The Hevea molecular b io logy w o r k was restarted but showed a l i t t le progress 
due to non avai lab i l i ty o f research and technical staff. N ine po lymoph ic R A P D markers 
between R R I C 100 and R R I C 103 were found and w o r k cont inued on marker assistant 
selections to ident i fy Corynespora resistant clones. 

DETAILED REVIEW 

Staff 
The Head o f the Department , D r D P S T G At tanayaka, resigned f r om the 

Inst i tute w i t h effect f r o m 2 1 s t January. Research Assistant, M r K B Karunasekera, 
Exper imenta l Of f icers M r K W Rupatunga, M r B M S G Peir is, M r L S Kar iyawasam, 
M r I D M J Sarath Kumara , Technica l Of f icers Mrs A K Gamage, M r T M S K 
Gunasekera, M r H P Peir is, and M r s S D P K L Peir is, Clerk/ typ is t were on duty 
throughout the year. M r s S P Wi thanage, Assistant Geneticist and Plant Breeder, was on 
matern i ty leave f r o m 12 t h January to 2 4 t h M a y . 

Assistant Geneticist and Plant Breeder M r s S P Wi thanage, was promoted to the 
post o f Geneticist and Plant Breeder w i t h effect f r om I s ' January. M r s S P Herath 
Assistant Geneticist and Plant Breeder cont inued her postgraduate studies at the 
Un ivers i ty o f Nagoya. Japan. D r ( M r s ) P Seneviratne was appointed as the Ac t i ng Head 
w i t h effect f r o m 21.1.2004. 



GENETICS 

Resea rch S t u d e n t s 

• Ms Nadeesha Silva, a student from the Veslien Graduate College, Macon Geogia, 
USA underwent a training on aspects of preliminary screening of RRISL 200 and 
2000 Series. 

• Ms Malika Perera, a student from the faculty of Science, University of Ruhuna 
conducted a part of her research project on "Comparison of some biology & 
Morphological variation in Phytopthora meadii from different rubber clones with 
their genetic variation". 

Mee t ings a n d W o r k s h o p s 

Officer Subject Organization 
Mrs S P Withanage 
and Mr K B 
Karunasekera 
Mrs S P Withanage 
and Mr K B 
Karunasekera 
Mrs S P Withanage 

Mrs S P Withanage 

Mrs S P Withanage 

Mrs S P Withanage 

Scientific Committee Meetings 

First Symposium on Plantation Crop 
Research 

National Policy on Biotechnology and 
Biosafety 
Presented a paper on Performance of some 
seedling progenies derived by crossing of 
selected Hevea cultivars 
Presented a paper on Adaptability/Stability of 
different rubber genotypes for agro-climatic 
variability of Sri Lanka 
Presented a paper on Transfer of Rust 
Resistance from Triticum aestiyum L. cultiva 
Chinese Spring to Cultivar WL 711 at the 16 , h 

annual congress 

RRI 

TRI, RRI, CRI 

TRI, RRI, CRI 

Ministry of 
Environment and 
Natural Resources 
PGIA, Peradeniya. 

L A B O R A T O R Y I N V E S T I G A T I O N S 

M o l e c u l a r biology of Hevea G P B / M M / 9 7 
The laboratory work on Hevea molecular biology was continued with a little 

progress due to non-availability of funds and technical staff. Screening of 
polymorphism in recommended RRISL 200/2000 series clones and polymorphism 
between RRIC 100 and RRIC 103 were started by using RAPD markers. 
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F I E L D E X P E R I M E N T S 

Hand pollination (HP) programme - 2004 (GPB/BST/HP/01) 
This year's hand pollination programme was carried out at Neuchatel Estate. 

The crosses attempted, the number of pollinations done in each cross, the number of 
pods harvested and seedlings obtained, in each cross are given in Table 1. The final fruit 
set success of the pollinations done during the year was 3 . 9 5 % . 

T a b l e 1. Details of2004 liand pollination programme 

C r o s s N o . o f N o . o f f r u i t s N o . o f 

p o l l i n a t i o n s c o l l e c t e d s e e d l i n g s 

R R I C 121 x R R I C 121 2 3 9 1 4 4 

R R I C 121 x P B 2 8 / 5 9 2 6 3 6 195 4 6 1 

Tota l 5 0 2 7 1 9 9 4 6 5 

( S P W i t h a n a g e , K B Karunasekera and T M S K G u n a s e k e r a ) 

Evaluation of hand pollinated progenies 
Small Scale Clone Trials 

The list of the Small Scale Clone Trials monitored by the Department to-date 
is given in Table 2. 

T a b l e 2 . Details of small scale clone trials 

H P y e a r S i t e P l a n t i n g d a t e 

1 9 8 6 K u r u w i t a M a y 1 9 9 0 

1 9 8 7 I) C l y d e - K e t h h e n a M a y 1 9 9 3 

II) G a l a w a t t a J u n e 1 9 8 8 

1 9 8 8 D a r t o n f i e l d July 1 9 9 3 

1 9 9 2 D a r t o n f i e l d M a y 1 9 9 3 

1 9 9 5 S o r a n a J u n e 1 9 9 8 

1 9 9 6 K u r u w i t a - I & II M a y 1 9 9 9 

1 9 9 1 P a l l e g o d a A u g u s t 2 0 0 0 

V o g a n N o v e m b e r 2 0 0 0 

1 9 9 7 C l y d e - 1 & II J u n e 2 0 0 0 

1 9 9 8 N ' K e l e I, II & III J u n e 2 0 0 1 

K u r u w i t a I, II &III July 2 0 0 1 

1 9 9 0 K u r u w i t a July 2 0 0 2 

1 9 9 9 K u r u w i t a 1,11 & III J u n e 2 0 0 2 

2 0 0 0 A r a p p a l a k a n d e . I- III M a y 2 0 0 3 

2 0 0 0 D a l k e i t h I & II June 2 0 0 3 

2 0 0 0 E l s t o n I & II July 2 0 0 3 

2 0 0 0 N i v i t h i g a l a k e l e I & II July 2 0 0 3 
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GENETICS 

Evaluation of 1986 H.P. Selections - Kuruwita sub station (GPB/BST/HPS/86) 
R e s u l t s o f t h e D u n c a n ' s M u l t i p l e R a n g e T e s t f o r 1 4 l h y e a r g i r t h m e a s u r e m e n t 

o f t h e p r o m i s i n g c l o n e s a r e g i v e n in T a b l e 3 . Y i e l d d a t a r e l e v a n t t o t h e s i x t h y e a r o f 

t a p p i n g b a s e d o n 9 t e s t t a p p i n g s a r e g i v e n i n T a b l e 4 . T h e h i g h e s t g i r t h w a s o b t a i n e d 

f r o m c l o n e 8 6 - 8 1 f o l l o w e d b y 8 6 - 2 1 a s p r e v i o u s y e a r . T h e h i g h e s t y i e l d w a s o b t a i n e d 

f r o m t h e c o n t r o l c l o n e R R I C 1 2 1 f o l l o w e d b y t h e n e w c l o n e 8 6 - 8 7 . B a s e d o n t h e 

r e s u l t s , a r r a n g e m e n t s w e r e m a d e t o e s t a b l i s h e s t a t e c o l l a b o r a t i v e t r a i l s w i t h c l o n e s 

8 6 - 8 7 a n d 8 6 - 1 0 . 

Table 3 . Mean girth (13" year) of promising H.P. clones 

Clone Mean girth (cm) and DMRT grouping 
8 6 - 8 1 8 8 . 4 4 A 

8 6 - 2 1 8 1 . 8 7 A B 

8 6 - 7 7 8 1 . 7 1 A B 

R R I C 1 2 1 7 9 . 6 6 A B C 

8 6 - 2 4 7 6 . 5 5 B C D 

8 6 - 8 7 7 3 . 8 0 C D E 

8 6 - 7 6 7 2 . 3 2 C D E 

8 6 - 3 7 7 2 . 2 7 C D E 

8 6 - 6 3 7 1 . 6 3 C D E F 

R R I C 1 1 0 7 0 . 0 9 C D E F G 

Table 4 . Mean yield of promising 1986 H.P. clones 

Clone Yield (g/t/t) and DMRT grouping 
R R I C 1 2 1 5 3 . 1 5 * 

8 6 - 8 7 5 0 . 2 0 A B 

R R I C 1 1 0 4 4 . 1 1 A B C 

8 6 - 1 0 4 0 . 0 8 B C D 

8 6 - 1 1 3 7 . 7 0 C D E 

8 6 - 2 4 3 4 . 2 4 < w 

8 6 - 8 1 3 3 1 4 n , K K , 

R R I C 1 0 0 3 2 1 7 C D E I T , 

(S P Withanage. H P Pieris and K B Karunasekera). 

Evaluation of 1987 H.P. Selections - Clyde estate (GPB/BST/HPS/87/1) 
R e s u l t s o f t h e D u n c a n ' s M u l t i p l e R a n g e T e s t f o r l l l h y e a r g i r t h a r e g i v e n in 

T a b l e 5 . S e v e n t e s t t a p p i n g s w e r e d o n e d u r i n g t h e y e a r . M e a n y i e l d o f t h e h i g h 
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y i e l d i n g t e s t e n t r i e s o f t h i s t r ia l in t h e 6 n y e a r o f t a p p i n g i s g i v e n i n T a b l e 5 . V e r y 

h i g h b a r k c o n s u m p t i o n r a t e s w e r e o b s e r v e d i n t h i s c l e a r i n g . A r r a n g e m e n t s w e r e m a d e 

t o e s t a b l i s h e d e s t a t e c o l l a b o r a t i v e t r a i l s f r o m c l o n e s 8 7 - 3 7 2 , 8 7 - 3 7 0 a n d 8 7 - 3 8 3 b a s e d 

o n t h e p r o v e n r e s u l t s . 

T a b l e 5 . Mean girth and the results of DMRT of the 1987 H.P. selections 

C l o n e G i r t h ( c m ) a n d D M R T g r o u p i n g 

R R I C 121 7 6 . 1 1 A 

8 7 - 3 7 0 7 2 . 0 3 A 

8 7 - 3 6 4 6 6 . 1 1 B 

8 7 - 3 7 2 6 2 . 3 5 B C D 

R R I C 1 0 2 6 1 . 4 8 C D 

8 7 - 3 8 2 5 9 . 8 0 D E 

8 7 - 3 7 5 5 9 . 3 1 D E 

8 7 - 3 8 6 5 8 . 6 8 D E 

8 7 - 3 6 9 5 5 . 9 4 E F 

8 7 - 3 7 6 5 1 . 8 4 E 

T a b l e 6 . Mean yield and the results of DMRT of the 1987 H.P. selections 

C l o n e Y i e l d ( g / t / t ) a n d D M R T g r o u p i n g 

8 7 - 3 7 2 5 9 . 6 4 A 

8 7 - 3 7 0 5 5 . 3 1 A B 

8 7 - 3 8 3 5 4 . 1 4 A B 

R R I C 121 5 2 . 0 4 A B 

8 7 - 3 6 4 4 4 . 7 9 B C 

8 7 - 3 8 2 4 0 . 2 9 C D 

R R I C 1 0 0 3 9 . 0 9 C D 

( S P W i t h a n a g e , I D M J Sara thkumara and K B K a r u n a s e k e r a ) 

Evaluation of 1987 H.P. seedlings - Galewatta division, Dartonfield estate 
(GPB/BST/HPS/87/2) 

Y i e l d d a t a r e l e v a n t t o t h e 5 t h y e a r o f B O - 2 p a n e l o f e a c h f a m i l y a r e b a s e d o n 

o n e t e s t t a p i n g d u e t o u n f a v o r a b l e w e a t h e r etc. P r o g e n y s i z e , m e a n g i r t h ( 1 6 1 ' 1 y e a r ) 

a n d m e a n y i e l d o f t h e s e e d l i n g f a m i l i e s a r e g i v e n i n T a b l e 7 . 
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GENETICS 

T a b l e 7. Mean girth and mean yield of the 1987 HP seedling families 

F a m i l y P r o g e n y s i z e M e a n g i r t h M e a n y i e l d 
( c m ) ( g / t / t ) 

R R I M 6 0 0 x R R I C 101 0 7 7 8 . 7 1 2 8 . 5 7 

R R I C 101 x G T 1 2 7 6 0 . 6 4 2 0 . 7 2 

R R I C 1 0 0 x G T 1 4 7 8 4 . 2 7 5 3 . 6 1 

R R I C 1 0 0 x R R I C 101 1 0 7 6 . 6 0 3 4 . 3 7 

R R I C 1 0 0 x R R I C 1 1 0 0 8 8 1 . 8 7 3 9 . 6 2 

R R I C 1 0 0 x R R I C 121 2 7 8 1 . 7 0 4 2 . 8 9 

P B 8 6 x R R I C 121 14 7 8 . 0 3 2 4 . 2 5 

R R I C 1 0 2 x G T 1 0 3 9 0 . 8 3 5 5 . 2 5 

R R I C 121 x R R I C 1 1 0 2 4 7 6 . 9 5 3 0 . 7 1 

R R I C 1 1 0 x R R I C 1 0 0 0 6 7 4 . 2 5 1 9 . 0 0 

R R I C 1 1 0 x R R I C 121 0 2 6 6 . 0 0 5 . 5 

( S P W i t h a n a g e , T M S K G u n a s e k e r a and K B K a r u n a s e k e r a ) . 

Evaluation of 1988 H.P. Selections - Dartonfield estate (GPB/BST/HPS/88) 
T h e 1 l l h y e a r g i r t h m e a s u r e m e n t w a s t a k e n a n d t h e m e a n g i r t h o f c l o n e s w e r e 

g r o u p e d u s i n g t h e D u n c a n ' s M u l t i p l e R a n g e T e s t . C l o n e s t h a t a r e b e t t e r t h a n t h e 

c o n t r o l c l o n e s a r e g i v e n i n T a b l e 8 . M e a n y i e l d s a n d t h e D M R T g r o u p i n g o f s o m e 

s e l e c t e d c l o n e s b a s e d o n n i n e t e s t t a p i n g s i n t h e 4 l h y e a r a r e g i v e n i n T a b l e 9 a l o n g 

w i t h c o n t r o l c l o n e s . 

T a b l e 8 . Mean girth in cm of the 1988 HP progeny 

C l o n e M e a n g i r t h a n d D M R T g r o u p i n g 

8 8 - 2 8 7 7 . 0 2 A 

8 8 - 3 1 7 2 . 5 3 A B 

8 8 - 1 6 7 0 . 9 6 A l ! C 

8 8 - 3 2 7 0 . 3 9 A , U D 

8 8 - 4 0 6 7 . 2 0 B C D | ; ' 

R R I C 1 0 0 6 3 77' 

8 8 - 1 5 6 2 . 6 1 l : I M ' 

8 8 - 1 4 6 2 . 6 0 D l ; r c 

R R I C 121 6 2 . 2 8 D , ; | G 
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T a b l e 9. Mean yield (g/t/t) of the 1988 HP progeny 

C l o n e M e a n y i e l d a n d D M R T g r o u p i n g 

R R I C 121 3 6 . 8 0 A 

R R I C 1 0 2 3 2 . 6 0 A B 

R R I C 1 1 0 3 0 . 2 9 A B C 

8 8 - 5 0 2 7 . 2 0 A B C 

8 8 - 3 1 2 6 . 2 5 A B C D E 

8 8 - 3 4 2 5 88ABCDEF 

8 8 - 1 4 2 5 G L ABCDEF 

8 8 - 1 6 2 5 7 i A B C D E F 

( S P W i t h a n a g e and L S K a r i y a w a s a m ) 

Evaluation of 1992 H.P. seedlings Dartonfield estate (GPB/BST/HPS/92) 
The trees of this trial are in fifth year of tapping. The family means of the 10 t h 

year girth measurements taken at 150 cm from the ground level and the yield based 
on five test tappings are given in Table 10. It is interesting to note that the seedling 
progenies derived from RRIC 100 x PB 255 and RRIC 1 2 l x PB 255 have shown 
good performance with respect to both growth and yield as previous years. 

T a b l e 10 . Family means of girth and the yield of the 1992 HP progeny 

F a m i l y P r o g e n y s i z e G i r t h ( c m ) Y i e l d ( g / t / t ) 

R R I C 1 0 0 x R R I M 7 1 2 4 6 6 4 . 0 2 2 9 . 8 4 

R R I C 1 0 0 x P B 2 5 5 6 4 7 3 . 6 6 3 6 . 6 7 

R R I C 1 0 0 x P R 2 5 5 4 8 6 2 . 7 6 3 1 . 3 2 

R R I C 121 x P B 2 5 5 3 0 7 3 . 6 0 3 6 . 6 0 

R R I C 102 x P B 2 5 5 2 2 6 6 . 7 6 2 2 . 1 8 

B P M 2 4 x R R I M 7 1 2 5 5 8 . 0 0 2 0 . 8 8 

R R I C 1 0 0 x P R 3 0 9 2 4 6 8 . 1 7 3 1 . 4 9 

R R I C 121 x P R 2 5 5 8 5 9 . 2 2 2 7 . 3 5 

R R I C 102 x P R 3 0 9 1 5 6 . 0 0 3 . 8 7 

R R I C 121 x P R 3 0 9 3 6 0 . 2 5 3 4 . 5 1 

( S P W i t h a n a g e and K W R u p a t u n g a ) 

Evaluation of 1995 H.P. selections Sorana estate (GPB/BST/HPS/95) 
The 5 l h year girth taken at a height of 120 cm is given in Table 11. Twelve 

H . P . selections show vigorous growth than control clones. 
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GENETICS 

T a b l e 11. Mean girth in cm of the 1995 HP progeny 

C l o n e M e a n g i r t h a n d D M R T g r o u p i n g 

9 5 - 5 5 

9 5 - 5 0 

9 5 - 4 8 

9 5 - 2 3 

9 5 - 5 1 

9 5 - 4 5 

9 5 - 4 7 

9 5 - 3 3 

9 5 - 2 9 

5 9 . 7 3 A 

5 8 . 6 1 A I 

9 5 - 1 8 CDEFGHI 

9 5 - 5 3 

9 5 - 4 0 

P B 2 5 5 

R R I C 121 5 2 . 9 1 CDEFGHI 

(S P W i t h a n a g e , I D M J Sara thkumara and K B K a r u n a s e k e r a ) 

Evaluation of 1996 H.P. seedlings - Kuruwita sub station (GPB/BST/HPS/96 -1 
and 96-2) 

F i f t h y e a r g i r t h m e a s u r e m e n t s o f t h e e x p e r i m e n t a l c l o n e s a r e b e t t e r t h a n t h e 

c o n t r o l c l o n e R R I S L 2 0 5 in b o t h t r i a l s ( T a b l e 1 2 ) . G i r t h m e a s u r e m e n t s w e r e t a k e n at 

a h e i g h t o f 1 2 0 c m . 

Evaluation of 1991 HP clones Pallegoda and Vogan estates (GPB/BST/HPS/91/01 
and 91/2) 

T h e f o r t h y e a r g i r t h m e a s u r e m e n t s w e r e t a k e n at 1 2 0 c m f r o m t h e t w o t r i a l s . 

S o m e o f t h e b e s t H P e n t r i e s o f trai l 1 a n d tr ia l 2 a r e s h o w n in T a b l e 1 3 . 
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Table 12. Mean girth at 120 cm of the 1996 HP progeny 

Mean girth (cm) 96-1 trial Mean girth (cm) 96-2 trial 

Clone Girth Clone Girth 

9 6 - 5 9 4 9 . 2 0 A R R I C 121 4 5 . 2 1 A 

9 6 - 3 1 4 5 . 6 4 A B 9 6 - 5 4 4 3 . 0 6 A B 

9 6 - 1 5 4 4 . 4 0 A B C 9 6 - 3 7 4 2 . 0 0 A B C 

9 6 - 1 7 4 4 . 2 0 A B C 9 6 - 4 4 4 0 . 9 2 A B C D 

9 6 - 1 4 4 3 . 2 6 B C D 9 6 - 3 3 4 0 0 8 A B C D E 

9 6 - 4 4 1 17BCDE 9 6 - 5 3 4 0 0 3 A B C D E 

R R I S L 2 0 5 4 1 . 1 6 B C D E 9 6 - 3 6 3 9 8 3 A B C D E 

9 6 - 4 7 3Q.6J ABCDE 

9 6 - 4 5 3 9 . 3 7 A B C D E 

9 6 - 2 6 3 9 3 5 A B C D E 

R R I S L 2 0 5 39 0 3 A B C D E F 

(S P W i t h a n a g e , H P Per i s and K B K a r u n a s e k e r a ) 

Table 13. Mean girth of selected HP entries in cm of the 1991 HP progeny planted at 

Pallegoda and Vogan estates 

Mean girth (cm) from 91-01 Mean girth (cm) from 91-02 trials 

trials (Pallegoda) (Vogan) 

Clone Girth Clone Girth 

R R I S L 2 0 5 4 5 . 7 3 9 7 - 6 2 4 2 . 0 7 

9 1 - 2 9 4 4 . 3 0 6 1 - 6 3 4 1 . 4 0 

9 1 - 5 4 3 . 5 8 R R I S L 2 0 5 3 9 . 6 7 

9 1 - 8 4 2 . 7 5 R R I C 121 3 8 . 6 6 

9 1 - 1 9 4 2 . 4 0 9 1 - 5 5 3 8 . 5 8 

9 1 - 3 4 4 2 . 4 0 9 7 - 5 8 3 8 . 5 0 

(S P W i t h a n a g e , K W R u p a t u n g e and K B K a r u n a s e k e r a ) 

Evaluation of 1997 H.P. clones at Clyde estate (GPB/BST/HPS/97/01 & 91/2) 
T h e f o r t h y e a r g i r t h m e a s u r e m e n t w a s t a k e n a t a h e i g h t o f 1 2 0 c m . In b o t h 

t r i a l s t h e r e w e r e 9 H P e n t r i e s p e r f o r m i n g b e t t e r t h a n t h e b e s t c o n t r o l c l o n e . T h e g i r t h 

m e a s u r e m e n t s o f t h e b e s t H P e n t r i e s o f b o t h t r i a l s a r e s h o w n i n T a b l e 1 4 ( S P 

W i t h a n a g e , T M S K G u n a s e k e r a a n d K B K a r u n a s e k e r a ) . 
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GENETICS 

T a b l e 1 4 . Mean girth in cm of the 1997 HP progeny planted at Clyde estate 

M e a n g i r t h ( c m ) f r o m 9 7 - 0 1 t r i a l M e a n g i r t h ( c m ) f r o m 9 7 - 0 2 t r i a l 

C l o n e G i r t h C l o n e G i r t h 

97-2 43.33 97-68 49 .63 

97-19 42.71 97-55 41 .86 

97-32 42 .13 97-48 40 .40 

97-26 42 .00 R R I S L 205 39.75 

97-10 41 .46 

97-25 41 .40 

R R I S L 205 41 .40 

E v a l u a t i o n o f 1 9 9 8 H . P . c l o n e s a t N i v i t h i g a l a k e l e d i v i s i o n ( G P B / B S T / H P S / 9 8 / 0 1 , 

0 2 , 0 3 ) a n d K u r u w i t a e s t a t e ( G P B / B S T / H P S / 9 8 / 0 4 , 0 5 , 0 6 ) 

T h i r d y e a r g i r t h m e a s u r e m e n t s w e r e t a k e n f r o m t h e a b o v e s i x t r i a l s . D u n c a n ' s 

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

o f s u p e r i o r H P e n t r i e s t h a n t h e c o n t r o l c l o n e s . G i r t h o f s o m e o f t h e b e s t H P e n t r i e s 

a n d c o n t r o l c l o n e s w e r e s h o w n in t a b l e s 1 5 a a n d 1 5 b . 

T a b l e 1 5 a . Mean girth of selected HP entries in cm of the 1998 HP progeny planted at 
Nivitigalakele Sub stations 

M e a n g i r t h ( c m ) f r o m M e a n g i r t h ( c m ) f r o m M e a n g i r t h ( c m ) f r o m 
t r i a l 9 8 - 0 1 T r i a l 9 8 - 0 2 t r i a l 9 8 - 0 3 

C l o n e G i r t h C l o n e G i r t h C l o n e G i r t h 
98-88 30.90 98-129 29.39 98-204 28.71 
98-180 28.15 98-132 28 .90 R R I C 121 28.00 
98-134 27 .70 98-96 28.57 98-281 27.65 
98-147 27 .50 98-159 27 .96 R R I C 130 27.15 
R R I C 130 26.7 R R I C 121 27 .80 R R I S L 205 27.03 
98-108 26.16 98-104 26.03 98-151 27.00 
98-122 26.15 R R I C 130 25.65 98-157 26.56 
98-119 26.06 98-97 25.59 98-126 25.93 
R R I C 121 25.96 98-277 25.53 98-269 25.84 

E v a l u a t i o n o f 1 9 9 0 H . P . c l o n e s a t K u r u w i t a e s t a t e ( G P B / B S T / H P S / 9 0 / 0 1 ) 

T h i s e x p e r i m e n t w a s p l a n t e d in 2 0 0 2 t o e v a l u a t e 2 5 H P e n t r i e s d e r i v e d f r o m 

1 9 9 0 H P p r o g r a m m e . E a c h c l o n e h a s b e e n r e p l i c a t e d 8 t i m e s in a c o m p l e t e l y 

r a n d o m i z e d d e s i g n . T h e c o n t r o l c l o n e s i n c l u d e d a r e R R I C 1 2 1 . R R I C 1 3 0 a n d R R I S L 

2 0 5 . 
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T a b l e 1 5 b . Mean girth of selected HP entries in. cm of the 1998 HP progeny planted at 
Kuruwita Sub stations 

M e a n g i r t h ( c m ) o f M e a n g i r t h ( c m ) o f M e a n g i r t h ( c m ) o f 
t r i a l 9 8 - 0 4 T r i a l 9 8 - 0 5 t r i a l 9 8 - 0 6 

C l o n e G i r t h C l o n e G i r t h C l o n e G i r t h 
9 8 - 2 3 0 2 3 . 7 8 9 8 - 5 8 2 5 . 6 5 9 8 - 1 9 2 5 . 1 4 
9 8 - 2 7 6 2 3 . 7 1 9 8 - 6 8 2 4 . 8 0 9 8 - 1 5 4 2 4 . 7 9 
9 8 - 2 1 9 2 3 . 4 0 9 8 - 8 0 2 4 . 5 0 9 8 - 3 0 2 4 . 7 1 
9 8 - 9 8 2 3 . 3 1 9 8 - 5 1 2 4 . 4 3 9 8 - 2 2 3 2 4 . 4 2 
9 8 - 8 9 2 3 . 0 6 9 8 - 7 3 2 3 . 6 0 9 8 - 1 5 2 3 . 1 6 
9 8 - 1 1 2 3 . 0 6 9 8 - 6 2 2 3 . 2 3 9 8 - 2 3 2 3 . 0 7 
9 8 - 2 5 2 2 . 6 8 9 8 - 4 1 2 3 . 1 2 R R I S L 2 0 5 2 3 . 0 0 
9 8 - 8 4 2 2 . 3 7 9 8 - 0 7 2 3 . 0 0 R R I C 121 2 2 . 7 6 
9 8 - 2 3 6 2 2 . 3 1 9 8 - 7 1 2 1 . 9 0 9 8 - 1 8 2 2 . 7 5 

( S P W i t h a n a g e , H P P e r i s and K B K a r u n a s e k e r a ) . 

The second year girth measurements were taken at a height of 120 cm. The 

HP entries have performed better than the best control clone RRISL 205 as shown in 

Table 16. 

T a b l e 1 6 . Mean girth of selected HP entries in cm of the 1990 HP progeny planted at 
Kuruwita Sub stations 

C l o n e M e a n g i r t h a n d D M R T g r o u p i n g 

9 0 - 1 1 1 3 . 1 2 A 

9 0 - 2 7 1 2 . 9 3 A B 

9 0 - 2 8 1 2 . 3 5 A B C 

9 0 - 1 0 1 2 . 2 5 A B C D 

9 0 - 7 1 2 . 0 6 A B C D E 

9 0 - 2 0 1 1 6 8 A B C D E 

9 0 - 2 3 j 1 6 2 A B C D E 

9 0 - 4 11 2 5 A B C D E F 

9 0 - 2 1 1 1 1 8 A B C D E F 

9 0 - 8 11 12 A B C D E F 

9 0 - 1 9 U 0 6 ABCDEF 

9 0 - 1 1 0 . 9 3 A B C D E F 

9 0 - 2 9 1 0 G 7 ABCDEF 

R R I S L 2 0 5 1 0 8 ? ABCDEF 

(S P W i t h a n a g e , H P Per i s and K B K a r u n a s e k e r a ) . 
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GENETICS 

Evaluation of 1999 H.P. clones at Kuruwita estate (GPB/BST/HPS/99/01, 02 and 
03) 

This experiment was planted to test the HP entries derived from 1999 H P 
programme. Three trials were planted using complete randomized design including 
three control clones RRIC 121, R R I C 130 and RRISL 205. Each clone was replicated 
8 times. The trials 99 /01 , 99/02, 99/03 have 39, 39 and 38 H P entries respectively. 

Measurements of the second year girth were taken from each trial and the H P 
entries have performed better than the best control clone as shown in Table 17. 

T a b l e 1 7 . Mean girth of selected HP entries of die 1999 HP progeny planted at Kuruwita Sub 
stations 

M e a n g i r t h ( c m ) f r o m M e a n g i r t h ( c m ) f r o m M e a n g i r t h ( c m ) f r o m 
t r i a l 9 9 - 0 1 t r i a l 9 9 - 0 2 t r i a l 9 9 - 0 3 

C l o n e G i r t h C l o n e G i r t h C l o n e G i r t h 
99-73 12.00 99-265 12.18 99-78 14.64 
99-71 11.81 99-210 12.06 99-166 12.87 
99-81 11.75 99-157 11.62 99-230 12.62 
99-55 11.68 99-167 11.56 99-247 12.57 
99-48 11.56 99-242 11.50 99-195 12.56 
99-42 11.56 99-137 11.42 99-63 12.56 
99-61 11.50 99-272 11.14 99-201 12.56 
99-64 11.28 99-197 11.14 99-44 12.43 
99-43 11.25 99-159 11.06 99-131 12.42 
99-72 11.12 99-196 10.87 99-92 12.37 
99-95 11.12 99-47 10.87 99-105 12.21 
99-52 10.93 99-194 10.81 RRIC 121 12.18 
99-108 10.87 99-178 10.71 

12.18 

RRISL 205 10.81 RRISL 205 10.68 

(S P Withanage, H P Peris and K B Karunasekera). 

Evaluation of 2000 H.P. clones at Arappalakande (GPB/BST/HPS/00/01,02,03), 
Dalkeith estate (GPB/BS/HPS/00/04,05) and Nivithigalakele division 
(GPB/BS/HPS/00/06,07) 
Arappalakande trial I (GPB/BST/HPS/00/01) 

In this trial, progenies derived from 11 families are tested in three blocks. Each 
block contains 364 genotypes in completely randomized single tree plots. Data of the 
first year girth measurements are given with the families in Table 18a. D M R T 
grouping shows that there are no significant differences between families. 



T a b l e 1 8 a . Mean girth and DMRT grouping of families in cm of the 2000 HP progeny trial I 
planted at Arappalakande estate 

F a m i l y M e a n g i r t h a n d 
D M R T g r o u p i n g 

B P M 2 4 x P B 2 3 5 1 0 . 2 6 A 

R R I C 121 x P B 2 6 0 9 . 7 3 A 

R R I C 121 x P B 2 3 5 9 . 7 0 A 

P B 2 6 0 x R R I C 121 9 . 5 2 A 

R R I C 121 x G P 3 6 - 1 4 7 9 . 5 0 A 

P B 2 3 5 x R R I C 121 9 . 4 8 A 

B P M 2 4 x G P 3 6 - 1 0 4 9 . 4 4 A 

B P M 2 4 x P B 2 6 0 9 . 1 8 A 

P B 2 3 5 x P B 2 6 0 9 . 1 7 A 

B P M 2 4 x R R I C 121 9 . 1 5 A 

P B 2 6 0 x P B 2 6 0 8 . 8 6 A 

( S P W i t h a n a g e , T M S K G u n a s e k e r a and K B K a r u n a s e k e r a ) . 

Arappalakande trial II (GPB/BST/HPS/00/02) 
In this trial a total of 258 genotypes derived from 10 families are tested in a 

completely randomized single tree plot experiment. Results of the first year girth 
measurements are given with the families in Table 18b. DMRT grouping shows that 
there were no significant differences between families. 

T a b l e 1 8 b . Mean girth and DMRT grouping of families in cm of the 2000 HP progeny trial II 
planted at Arappalakande estate 

F a m i l y M e a n g i r t h a n d 
D M R T g r o u p i n g 

P B 2 6 0 x R R I C 121 9 . 9 6 A 

R R I C 121 x P B 2 6 0 9 . 9 4 A 

B P M 2 4 x P B 2 3 5 9 . 6 2 A 

R R I C 121 x G P 3 6 - 1 9 . 6 0 A 

R R I C 121 x P B 2 3 5 9 . 5 7 A 

P B 2 6 0 x P B 2 6 0 9 . 5 0 A 

B P M 2 4 x R R I C 121 9 . 2 9 A 

P B 2 3 5 x R R I C 121 9 . 0 1 A 

B P M 2 4 x P B 2 6 0 8 . 7 5 A 

P B 2 3 5 x P B 2 6 0 8 . 5 0 A 

(S P W i t h a n a g e , K W R u p a t u n g e and K B K a r u n a s e k e r a ) . 
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GENETICS 

Arappalakande tried III (GPB/BST/HPS/00/03) 
T h i s trial c o n t a i n s 9 0 g e n o t y p e s d e r i v e d f r o m a s i n g l e f a m i l y B P M 2 4 x P B 

2 3 5 in a c o m p l e t e l y r a n d o m i z e d d e s i g n w i t h f o u r s i n g l e t r e e p l o t s p e r c l o n e . R e s u l t s o f 

t h e f irs t y e a r g i r t h m e a s u r e m e n t s s h o w t h a t m o s t o f t h e g e n o t y p e s h a v e a c h i e v e d o v e r 

8 . 0 0 c m ( S P W i t h a n a g e , I D M J S a r a t h k u m a r a a n d K B K a r u n a s e k e r a ) . 

Dalkeith estate trial IV (GPB/BS/HPS/00/04) 
In t h i s tr ia l . 1 1 2 g e n o t y p e s d e r i v e d f r o m t w o f a m i l i e s ( 5 6 f r o m e a c h f a m i l y ) 

w e r e p l a n t e d in a c o m p l e t e l y r a n d o m i z e d d e s i g n w i t h t h r e e s i n g l e t r e e p l o t s p e r c l o n e . 

R e s u l t s o f t h e f i r s t y e a r g i r t h m e a s u r e m e n t s s h o w t h a t 1 8 g e n o t y p e s h a v e a c h i e v e d o v e r 

1 0 . 0 0 c m ( S P W i t h a n a g e . K W R u p a t u n g e a n d K B K a r u n a s e k e r a ) . 

Dalkeith estate trial V, GPB/BST/HPS/00/05 
In t h i s tr ia l , 9 8 g e n o t y p e s f r o m t w o f a m i l i e s ( 5 3 & 4 5 ) w e r e p l a n t e d in a 

c o m p l e t e l y r a n d o m i z e d d e s i g n w i t h t h r e e s i n g l e t r e e p l o t s p e r c l o n e . D M R T g r o u p i n g 

f r o m t h e f irs t y e a r g i r t h m e a s u r e m e n t s s h o w that t h e r e w e r e n o s i g n i f i c a n t d i f f e r e n c e 

b e t w e e n t h e t w o f a m i l i e s ( S P W i t h a n a g e . I D M J S a r a t h k u m a r a a n d K B 

K a r u n a s e k e r a ) . 

Nivithigalakele division trial VII and trial VIII (GPB/BS/HPS/00/06, 
GPB/BST/HPS/00/07) 

In tr ia l V I I , 4 6 g e n o t y p e s f r o m a s i n g l e f a m i l y w i t h t h r e e s i n g l e t r e e p l o t s in a 

c o m p l e t e l y r a n d o m i z e d d e s i g n a r e b e i n g t e s t e d . In T r i a l V I I I . 1 9 3 g e n o t y p e s h a v e 

b e e n i n c l u d e d f r o m a s i n g l e f a m i l y w i t h t h r e e s i n g l e t r e e p l o t s in a c o m p l e t e l y 

r a n d o m i z e d d e s i g n . R e s u l t s o f t h e f i r s t y e a r g i r t h m e a s u r e m e n t s s h o w that m o s t o f t h e 

g e n o t y p e s h a v e g o o d g i r t h i n g a b i l i t y ( S P W i t h a n a g e . T M S K G u n a s e k e r a a n d K B 

K a r u n a s e k e r a ) . 

Testing of proven foreign clones received under SRRP II (GPB/FC/SRRP/91/1-6) 
O n l y t h e tr ia l e s t a b l i s h e d at S a l a w a e s t a t e w a s m o n i t o r e d f o r g r o w t h a n d 

y i e l d o f t h e s e v e n i n t r o d u c e d c l o n e s a n d t h e t w o c o n t r o l c l o n e s R R I C 121 a n d R R I C 

1 0 0 . M e a n o f 1 3 l h y e a r g i r t h a n d 7"' y e a r y i e l d o b t a i n e d f r o m t h i s tr ial a r e g i v e n in 

T a b l e 1 9 . 

Genotype Environment Interaction (G x E) studies (GPB/GE/98) 
A n a l y s i s o f v a r i a n c e o f t h e s i x t h y e a r g i r t h s h o w e d h i g h l y s i g n i f i c a n t 

d i f f e r e n c e s in g r o w t h a m o n g c l o n e s , s i t e s a n d t h e p r e s e n c e o f s i g n i f i c a n t g e n o t y p e x 

e n v i r o n m e n t i n t e r a c t i o n e f f e c t ( T a b l e 2 0 ) . T a b l e 2 1 s h o w s t h e m e a n g i r t h 

m e a s u r e m e n t s a n d t h e v a r i a n c e o f t h e c l o n e s in t h e e i g h t s i t e s u n d e r s t u d y . 
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T a b l e 1 9 . Mean girth (cm) and yield (g/t/t) obtained from SRRP II clone trial 

C l o n e B l o c k I B l o c k II C l o n e 

G i r t h c m g / t / t G i r t h c m g / t / t 

P B 2 1 7 6 6 . 3 8 4 2 . 8 8 6 6 . 5 3 4 0 . 7 9 

P B 2 3 5 7 0 . 1 9 5 4 . 2 3 6 6 . 6 3 4 3 . 0 8 

P B 2 6 0 - 6 7 . 3 0 4 0 . 7 2 

R R I M 7 1 2 5 8 . 7 0 3 8 . 5 2 5 8 . 8 0 3 9 . 4 3 

P R 2 5 5 6 4 . 1 6 4 5 . 7 5 6 4 . 5 6 3 2 . 3 4 

P R 2 6 1 6 4 . 7 3 3 7 . 5 5 6 4 . 9 0 3 4 . 7 9 

B P M 2 4 5 9 . 0 1 3 6 . 0 1 5 9 . 3 1 3 9 . 0 3 

R R I C 1 0 0 6 9 . 8 3 4 1 . 1 3 7 0 . 2 8 3 6 . 7 2 

R R I C 121 7 2 . 7 0 3 6 . 5 1 7 8 . 8 2 4 7 . 0 4 

( S P W i t h a n a g e , B M S G Pe i r i s and H P P e r i s ) 

T a b l e 2 0 . The results of the analysis of variances 

S o u r c e D F M e a n s q u a r e S i g n i f i c a n c e 

C l o n e s 13 3 1 5 2 . 8 9 *** 

S i t e s 7 3 8 9 8 . 3 7 *** 

C l o n e x S i t e s 9 1 1 1 9 . 9 1 *** 

* * * 0 . 1 % 

Performance of Multi-clonal stands (GPB/MCS/99/KU) 
T h e 4th y e a r g i r t h m e a s u r e m e n t w a s t a k e n . T a b l e 22 s h o w s t h e m e a n g i r t h o f 

e a c h t r e a t m e n t , i.e. c o n t r o l m o n o c l o n e p l o t s a n d p l o t s o f B i - a n d T r i - c l o n a l 

m i x t u r e s . 
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T a b l e 2 1 . Mean girth (cm) and the variance of the clones in each site 

C l o n e G a n e M u w a n A t a l e P a l m P e l m a B a d d e B i b i l e S o r a n a C l o n e V a r i a n c e 

p a l l a k a n d a g a r d e n D u l l a G a m a M e a n 

R R I S L 2 0 1 52.52 54.97 54.57 46.91 54.33 56 .30 42.32 55.05 52.15 24.05 

R R I S L 2 0 5 55.38 58.41 57.07 48 .23 50 .50 55 .83 43 .79 62.47 53.95 36.52 

R R I S L 2 0 6 48.55 54.75 56.47 48.78 51.11 55 .60 45.12 56 .96 52.17 19.32 

R R I S L 2 1 0 49.36 44.14 49.73 42 .43 46.45 48 .73 36.32 46 .33 45 .40 20 .04 

R R I S L 2 1 5 45.93 48.38 47.34 42.65 49.11 49 .29 38.53 48.28 46.25 14.27 

R R I S L 2 1 7 46.32 46.28 49.34 41 .36 48.92 48 .46 40 .53 51.86 46.69 15.49 

R R I S L 2 1 8 46.50 5 1.42 53.91 38.71 47 .44 53 .66 39.47 54.55 48 .06 40 .40 

R R I S L 2 2 0 44.20 47.81 45.09 32.40 45.79 49.75 32.76 36.76 42 .03 46.75 

G P S 1 36.85 38.77 37.41 32.50 30.25 36.11 33.84 36.23 35.61 7.98 

R R I I 1 0 5 47.91 46.83 50.89 41.53 47 .83 5 1.73 36.97 47 .50 46.34 23.84 

R R I M 7 1 2 41.41 43.67 43.18 31.36 43.14 46 .00 34.47 32.41 .39.22 33.12 

R R I C 1 3 0 45.37 42.11 44 .00 42.17 50.91 46.88 36.12 45.18 43.91 18.32 

H e i k e n 2 38.73 45.57 44.05 32.92 42.15 41 .80 36.64 38.05 39.98 17.44 

P B 2 6 0 44.00 45.96 49.65 43.82 48.23 49 .30 35.14 47 .33 45.43 22.14 

S i t e 46.17 48.27 49.12 40.69 48.49 49.28 38.14 47.47 42.48 17.71 

M e a n 

(S P Withanage. K W Rupatiinga. 1 D M J Sarathkumara. H P Peris and K B Karunasekera). 



T a b l e 2 2 . Mean girth of each treatment 

T r e a t m e n t M e a n g i r t h ( c m ) 

R R I C 1 3 3 4 6 . 0 8 A 

R R I C 1 3 3 / R R I C 121 4 5 . 0 7 A B 

R R I C 121 4 4 . 9 0 A B 

R R I C 1 0 2 / R R I C 1 3 3 4 4 . 5 8 A B 

R R I C 1 0 0 / R R I C 1 0 2 / R R I C 133 4 4 . 3 1 A B C 

R R I C 1 0 2 / R R I C 121 4 4 . 2 9 A B C 

R R I C 1 0 0 / R R I C 1 0 2 4 4 . 2 7 A B C 

R R I C 1 0 0 / R R I C 1 3 3 / R R I C 121 4 3 . 8 9 A B C 

R R I C 1 0 2 / R R I C 1 3 3 / R R I C 121 4 3 . 8 4 A B C 

R R I C 1 0 0 / R R I C 1 3 3 4 3 . 0 4 B C 

R R I C 1 0 0 / R R I C 1 0 2 / R R I C 121 4 2 . 7 3 B C 

R R I C 102 4 2 . 4 7 B C 

R R I C 1 0 0 / R R I C 121 4 2 . 4 1 B C 

R R I C 1 0 0 4 1 . 6 7 c 

( S P W i t h a n a g e , K B K a r u n a s e k e r a and H P Pe i r i s in c o l l a b o r a t i o n wi th P lant S c i e n c e D e p t . ) 

Open pollinated seedling progenies from commercial clones (GPB/BST/SP/00) 
T h i r d y e a r g i r t h m e a s u r e m e n t s w e r e r e c o r d e d f r o m t h i s t r ia l a n d a r e s h o w n in 

T a b l e 2 3 . 

T a b l e 2 3 . Third year girth measurements obtained from seedlings and budded plants 

B u d d e d G i r t h S e l e c t e d G i r t h U n s e l e c t e d G i r t h 
p l a n t s ( c m ) s e e d l i n g s ( c m ) s e e d l i n g s ( c m ) 
P B 8 6 3 5 . 9 4 R R I C 1 0 0 4 2 . 8 4 R R I C 121 4 1 . 8 9 

R R I C 121 3 9 . 1 8 R R I C 121 3 7 . 2 7 P B 2 6 0 4 2 . 9 5 

P B 2 8 / 5 9 3 8 . 7 8 P B 2 6 0 4 3 . 6 4 P B 8 6 3 9 . 5 1 

R R I C 1 0 0 3 6 . 3 4 P B 8 6 4 1 . 2 7 R R I C 1 0 0 4 3 . 0 5 

P B 2 6 0 4 1 . 2 0 P B 2 8 / 5 9 3 7 . 6 9 P B 2 8 / 5 9 3 6 . 6 1 

(S P W i t h a n a g e . K W R u p a t u n g a and K B K a r u n a s e k e r a ) 

Estate/RRI collaborative clone trials (ECT's) GPB/BST/ECTs 
A n n u a l g i r t h m e a s u r e m e n t s w e r e t a k e n f r o m a l l t h e t r i a l s . T a b l e 2 4 s h o w s t h e 

g i r t h m e a s u r e m e n t s o f t h e c u r r e n t y e a r w i t h t h e i n f o r m a t i o n o n p l a n t i n g . 
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GENETICS 
Table 24. Annual girth measurements recorded from ECTs 

Clone Site Year of planting Girth in cm 
R R I S L 2 0 1 T e m p o 1 9 9 6 6 2 . 8 9 

M o r a l i o y a 1 9 9 6 6 1 . 2 4 
Kuruwi ta 1 9 9 4 6 4 . 0 0 
S a l a w a 1 9 9 9 5 0 . 5 3 

R R I S L 2 0 2 M o r a l i o y a 1 9 9 6 5 8 . 1 2 
Kuruwi ta 1 9 9 4 5 6 . 5 8 

R R I S L 2 0 3 Kuruwi ta 1 9 9 1 -
G a l a w a t t e 1 9 8 7 6 9 . 3 0 

R R I S L 2 0 4 N e u c h a t e l 1 9 9 7 , b-I 5 1 . 7 8 
R R I S L 2 0 5 P a l l e g o d a 1 9 9 5 6 4 . 2 7 

V o g a n 1 9 9 7 6 8 . 5 
N e u c h a t e l 1 9 9 7 , b - I 6 3 . 8 3 

R R I S L 2 0 6 P a l l e g o d a 1 9 9 5 5 7 . 2 4 
V o g a n 1 9 9 7 5 9 . 2 8 
N e u c h a t e l 1 9 9 7 , b-I 5 6 . 3 3 
S a l a w a 1 9 9 9 4 9 . 7 0 

R R I S L 2 1 1 D a r t o n f i e l d 1 9 9 4 6 2 . 8 8 
S i r i n i w a s a 2 0 0 1 2 8 . 4 6 

R R I S L 2 1 5 S a l a w a 1 9 9 9 5 2 . 0 1 
S i r i n i w a s a 2 0 0 1 3 0 . 3 1 

R R I S L 2 1 7 Kuruwi ta 1 9 9 5 5 3 . 4 5 
V o g a n 1 9 9 7 5 4 . 1 8 

R R I S L 2 1 8 S i r i n i w a s a 2 0 0 1 3 0 . 4 6 
R R I S L 2 2 0 S a l a w a 1 9 9 9 4 6 . 7 6 
R R I S L 2 2 1 S a l a w a 1 9 9 9 4 5 . 9 8 
R R I S L 2 2 3 G a l a w a t t a 1 9 9 4 6 1 . 4 
R R I S L 2 2 5 N i v i t h i g a l a k e l e 2 0 0 2 2 1 . 6 5 
R R I S L 2 2 6 S a l a w a 1 9 9 9 4 7 . 5 1 

P a l l e g o d a 2 0 0 0 -

S i r i n i w a s a 2 0 0 1 2 6 . 0 4 
R R I S L 2 0 0 0 P a l l e g o d a 1 9 9 8 5 4 . 4 5 

N i v i t h i g a l a k e l e 2 0 0 1 3 0 . 6 0 
R R I S L 2 0 0 1 P a l l e g o d a 1 9 9 5 5 6 . 7 7 

N i v i t h i g a l a k e l e 2 0 0 1 2 4 . 7 7 
G P S I P a l l e g o d a 1 9 9 8 3 3 . 4 2 

V o g a n 1 9 9 7 -

N i v i t h i g a l a k e l e 2 0 0 3 -
R R I I 105 P a l l e g o d a 1 9 9 8 4 7 . 2 9 
R R I I 1 7 6 P a l l e g o d a 2 0 0 0 -

R R I C 1 3 3 Kuruwi ta 1 9 9 5 6 8 . 7 0 
S a l a w a 1 9 9 9 4 8 . 4 6 

( S P W i t h a n a g e . K B Karunasekera . K W R u p a t u n g a . I D M J S a r a t h K u m a r a . 

L S K a r i y a w a s a m . H P Pe ir i s , B M S G P e i r i s . T M S K G u n a s e k e r a and A K G a m a g e ) 
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Y i e l d s from E C T s 

GPB/BST/ECT/95/01 
The third year commercial yield data obtained from the ECT trial planted at 

the Pallegoda estate are shown in Table 25. Yield per hectare per year for RRISL 205, 
RRISL 206 and RRISL 2001 were calculated on the basis of the tappable trees 450 
and for 110 tapping days. 

The estate yields obtained from RRISL 201, 202 and 217 of the Kuruwita 
ECT trial in the third year of tapping figures are given in Table 26. The clones 
RRISL 201and RRISL 202 have been tapped at 100% intensity while the clone 
RRISL 217 at 67%. The potential YPH of these clones are also shown in table 26. 

The estate yields obtained for RRISL 201 and 202 at the Moralioya ECT trial 
in the third year of tapping are given in Table 27. These clones have been tapped at 
100% intensity. YPH of these clones are also shown in table 27. 

1 s t year yield data obtained for RRISL 201 of the Tempo division, Neuchatel 
Estate and RRISL 223 of the Dartonfield are given in Table 28. RRISL 201 trees have 
been tapped at 100% intensity and RRISL 223 at 67%. 

The estate yields obtained for RRISL 203 at the Kuruwita Estate ECT trial in 
the 6 t h year of tapping are given in Table 29 (S P Withanage, K W Rupatunga, K B 
Karunasekera, B M S G Peris, I D M J Sarath Kumara, H P Peries, T M S K 
Gunasekera and L S Kariyawasam). 
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C l o n e M o n t h N o . o f N o . o f t r e e s V o l u m e D R C K g g/t / t 
t a p p i n g s t a p p e d / d a y ( l i t e r s ) g / 1 0 0 m l 

R R I S L January 12 250 22.3 40 89.2 29.7 
2 0 5 February 14 250 17.4 40 69.6 19.8 

March 15 250 18.6 33 61.3 16.3 
April 11 250 11.3 33 37.2 13.5 
May 9 250 9.3 34 31.6 14.0 
June 11 250 18.9 32 62.3 22.6 
July 11 250 20.7 33 68.3 24.8 
August 12 250 23.8 33 78.5 26.1 
September 8 250 13.9 34 41.2 23.6 
October 9 250 18.5 34 62.9 27.9 
November 8 250 16.8 34 57.1 28.5 
December 9 250 18.8 35 65.8 29.2 
Total mean 129 725 

Y P H * 1 1 1 2 . 5 
R R I S L January 13 215 29.5 40 118.0 42.2 
2 0 6 February 13 215 17.8 38 67.6 24.2 

March 7 215 13.4 34 45.5 30.2 
April 7 215 7.3 34 24.8 16.4 
May 10 215 16.7 32 •53.4 24.8 
June 11 215 21.7 32 69.4 29.3 
July 11 215 24.0 34 81.6 34.5 
August 12 215 26.0 34 91.0 35.2 
September 7 215 13.3 36 47.8 31.8 
October 9 215 17.7 34 60.1 31.1 
November 9 215 24.8 35 86.8 44.8 
December 9 215 24.2 34 82.2 42.5 
Total mean 118 828.2 
Y P H * 1 6 1 5 . 9 

RRISL January 13 262 546 33 180.18 52.90 
2001 February 9 262 310 30 93.00 39.40 

March 14 262 340 28 95.20 25.90 
April 11 262 186 28 52.00 18.00 
May 9 262 196 28 54.80 2.3.20 
June 1 1 262 271 28 75.80 26.30 
July 10 262 282 28 78.90 30.10 
August 1 1 262 298 29 83.40 28.90 
September 7 262 165 30 49.50 26.90 
October 9 262 242 30 72.60 30.78 
November 10 262 335 30 100.50 38.35 
December 15 262 549 30 164.70 41.90 
Total mean 129 1100.58 
Y P H 1611.0 

lor 1 10 days of lapping and 450 irc.ss per hectare 

T a b l e 2 5 . Tapping derails of RRISL 2001, RRISL 205 & RRISL 206from Pallegoda estate 



T a b l e 2 6 . The third year commercial yields obtained for clones RRISL 201, RRISL 202 and 

RRISL 217 at Kuruwita estate 

R R I S L 2 0 1 R R I S L 2 0 2 R R I S L 2 1 7 

( N o . o f t r e e s t a p p e d 3 0 4 ) ( N o . o f t r e e s t a p p e d ( N o . o f t ree s t a p p e d 1 9 7 ) 
3 0 3 ) 

M o n t h N o . o f t a p p i n g Y i e l d N o . o f Y i e l d N o . o f Y i e l d 

d a y s K g t a p p i n g d a y s K g t a p p i n g d a y s K g 

January 13 9 6 13 119 7 6 0 

February 14 85 14 9 7 9 5 7 

March 13 7 4 13 7 9 4 2 2 

April 10 6 9 10 7 3 3 18 

M a y 14- 104 14 109 4 2 6 

June 4 2 8 4 2 5 2 18 

July 15 110 15 101 5 4 9 

A u g u s t 15 105 16 141 7 61 

S e p t e m b e r 12 9 0 12 9 9 4 4 6 

October 16 117 16 134 5 51 

N o v e m b e r 15 107 15 118 7 6 6 

D e c e m b e r 14 116 14 115 7 9 9 

Total 155 1101 1 5 6 1 2 1 0 6 4 5 7 3 

Y P H * 1 1 5 6 1 2 6 7 1 8 4 0 

* 1 1 0 d a y s o f t a p p i n g and 4 5 0 tress per hec tare for R R I S L 2 0 1 and R R I S L 2 0 2 and for R R I S L 
2 1 7 n u m b e r o f t a p p i n g d a y s w a s taken a s 9 0 . 

T a b l e 2 7 . 77ie third year commercial yields obtained for Clones RRISL 20land RRISL 202 at 

Moralioya estate 

R R I S L 2 0 1 R R I S L 2 0 2 

( N o . o f t r e e s t a p p e d 2 5 5 ) ( N o . o f t r e e s t a p p e d 2 5 3 ) 

M o n t h N o . o f t a p p i n g d a y s Y i e l d K g N o . o f t a p p i n g d a y s Y i e l d K g 

January 13 7 6 14 8 9 

F e b r u a r y 11 5 4 10 4 7 

M a r c h 9 4 9 9 4 6 

Apri l 6 4 1 6 3 7 

M a y 3 19 3 2 0 

J u n e 6 3 9 8 5 3 

July 9 5 3 9 5 2 

A u g u s t 16 102 17 1 1 0 

S e p t e m b e r 4 3 2 4 2 5 

O c t o b e r 8 5 4 10 6 3 

N o v e m b e r 1 0 7 3 11 7 8 

D e c e m b e r 15 101 15 9 6 

T o t a l 1 1 0 6 9 3 1 1 6 7 1 6 

Y P H * 1 2 2 2 1 2 0 7 

• for 1 1 0 d a y s o f t a p p i n g and 4 5 0 tress per hec tare 
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T a b l e 2 8 . First year commercial yields obtained from clones RRISL 201 Tempo division, 
Neuchatel estate and Clone RRISL 223 Dartonfield group 

R R I S L 2 0 1 R R I S L 2 2 3 
( N o . o f t r e e s t a p p e d 2 1 3 ) ( N o . o f t r e e s t a p p e d 3 0 0 ) 

M o n t h N o . o f t a p p i n g d a y s Y i e l d K g N o . o f t a p p i n g d a y s Y i e l d K g 

January 10 7 0 . 9 5 4 9 

February 8 4 2 . 2 13 6 9 

M a r c h 4 2 0 . 4 7 5 2 . 6 

Apri l 5 3 3 . 5 3 31 

M a y 4 2 4 . 0 1 6 

J u n e 5 4 3 . 9 3 2 6 

July 7 6 5 . 9 4 4 5 

A u g u s t 11 9 4 . 8 8 9 5 

S e p t e m b e r 6 3 6 . 3 2 18 

O c t o b e r 4 2 6 . 6 1 4 

N o v e m b e r 11 9 4 . 2 4 2 4 

D e c e m b e r 16 1 4 1 . 6 7 6 6 

Tota l 9 1 6 9 4 . 3 5 8 4 8 5 . 6 

Y P H * 1 7 7 3 1 1 3 0 

* for 1 1 0 d a y s o f t a p p i n g and 4 5 0 tress per hec tare for R R I S L 2 0 1 for R R I S L 2 2 3 n u m b e r o f 

t a p p i n g d a y s w e r e taken as 9 0 . 

T a b l e 2 9 . The 6'h year commercial yields obtained for Clone RRISL 203 at Kuruwita Sub­
station 

R R I S L 2 0 3 
( N o . o f t ree s t a p p e d 3 2 5 ) 

M o n t h N o . o f t a p p i n g d a y s Y i e l d K g 
January 14 147 
February 13 9 6 
March 8 4 9 
April 9 5 9 
M a y 12 8 9 
June 13 101 
July 13 9 9 
A u g u s t 13 9 9 
September 11 72 
October 14 91 
N o v e m b e r 14 124 
D e c e m b e r 12 101 
Total 146 1127 

Y P H * 1 1 7 5 

Y P H w a s c a l c u l a t e d for 4 5 0 trees and 1 10 tapp ing d a y s 



Smallholder/RRI collaborative clone trials - GPB/BST/SRT/01/01-03 
Third year girth measurements were taken from these trials (Table 30). All 

three clones planted under this programme showed vigorous growth. 

Table 30. Mean girth of the SRT trials planted in 2001 

Site Expt. No . Farmer Clone M e a n girth 

(cm) 

K e g a l l e S R T / 0 1 / 0 1 K A L M u n a s i n g h a R R I S L 2 0 1 3 1 . 7 0 K e g a l l e 
R R I S L 2 0 3 3 1 . 0 6 

S R T / 0 1 / 0 2 T A B a n d u l a K u m a r a R R I S L 2 0 5 2 3 . 8 4 

H o m a g a m a S R T / 0 T / 0 3 D C R a t u g a m a R R I S L 2 0 1 3 1 . 6 6 H o m a g a m a 
R R I S L 2 0 3 2 6 . 6 6 

R R I S L 2 0 5 3 2 . 5 1 

( D P S T G A t t a n a y a k a , K B K a r u n a s e k e r a , L S K a r i y a w a s a m and E A T S e n a d e e r a ) 

CARP Project 12/478/973 - Testing of new Hevea clones for rubber smallholders 
Second year mean girth of the four clones obtained from three sites planted in 

the year 2002 are given in Table 31. The first year girth of the clones planted in year 
2003are given in table 32. The site planted by Mr K C Gunathilaka is affected with 
frequent floods resulting a set back in plant growth. The damaged and weak plants 
were re-supplied. 

Table 3 1 . Mean girth of the trials planted in 2002 

Site Expt. No. Farmer Clone Mean girth 
cm 

R R I S L 2 0 1 17 .81 
R R I S L 2 0 5 1 6 . 6 0 
R R I S L 2 0 6 1 9 . 0 0 
R R I C 121 1 2 . 9 8 
R R I S L 2 0 1 1 3 . 5 9 
R R I S L 2 0 5 1 4 . 7 4 
R R I S L 2 0 6 1 5 . 9 8 
R R I C 121 1 2 . 6 7 
R R I S L 2 0 1 1 1 . 3 2 
R R I S L 2 0 5 12 .37 
R R I S L 2 0 6 1 2 . 1 5 
R R I C 121 9 . 6 2 _ 

Kalutara S R T / 0 2 / 0 2 R A G u n a t h i l a k a 

S R T / 0 2 / 0 3 K C G u n a t h i l a k a 

Ratnapura S R T / 0 2 / 0 4 A L D J a y a s e n a 
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T a b l e 3 2 . Mean girth of the ti ials planted in 2003 

S i t e F a r m e r C l o n e M e a n g i r t h 

( c m ) 

K a m b u r u p i t i y a S R T / 0 3 / 0 1 T W i c k r a m a r a t n e R R I S L 2 0 1 1 0 . 0 K a m b u r u p i t i y a 
R R I S L 2 0 5 8 . 8 8 

R R I S L 2 0 6 9 . 1 8 

R R I C 121 9 . 9 1 

R a d a w e l a S R T / 0 3 / 0 2 P i y a d a s a S i r i s ena R R I S L 2 0 1 8 .51 

R R I S L 2 0 5 7 . 7 1 

R R I S L 2 0 6 7 . 3 5 

R R I S L 121 8 . 1 0 

(S P W i t h a n a g e , K B K a r u n a s e k e r a , L S K a r i y a w a s a m , H P P e i r i s , and E A T S e n a d e e r a ) 

Conservation and evaluation of the IRRDB germplasm (GPB/GP/85/2) 
With regard to this project only minimum maintenance work was possible 

due to lack of funds. Majority of the genotypes require pruning and propagation to 
prevent from extinction ( D P S T G Attanayaka, K B Karunasekara, S P Withanage 
and T M S K Gunasekera). 

New plantings 
Estate/RRI collaborative clone trials 

Two ECT trials were established in July at the Dorset division and Main 
division of the Clyde estate. One tapping task from each of the following clones were 
planted in these trials. 

Dorset division (GPB/BST/ECT/04/01) 
RRISL 2 2 3 , RRISL 2 0 0 0 , RRISL 2 0 0 1 , RRISL 2 0 0 2 , RRISL 2 0 0 3 and 
RRISL 2 0 0 4 

Main division (GPB/BST/ECT/04/02) 
RRISL 2 0 7 , RRISL 2 1 4 , RRISL 2 0 0 5 and RRISL 2 0 0 6 
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P Seneviratne 

S U M M A R Y 

Micrografting was done for one month and one year old embryo cultured 
plants of Hevea grown in different media using both clonal and seedling shoots 
derived from in vitro grown nodal cultures. Two months old in vitro grown 
micrografted shoots were re-cut in to nodal pieces and cultured on different media. 

A uniform seedling population was raised from seedling individuals through 
rooted cuttings. A budgrafting experiment was carried out to see the effect of the 
position of the bud patch on budgrafting success and growth of plants, using uniform 
seedlings obtained through rooted cuttings. Budwood of clone RRISL 203 was used 
for this experiment. 

The monthly mean diameter values of plants (both polybagged and ground 
rootstocks) irrigated by the Aqua Spa Porous pipes and normal overhead method 
revealed that there was a significant difference between two irrigation methods in 
certain months specially during dry spells. 

A satisfactory seed production was observed in the Intermediate Zone 
compared with the Wet Zone irrespective of the clone and the age groups. However, 
clonal and age effects existed in both zones. As expected, the seed production was 
higher at field boundaries and lower in the center plots irrespective of the clone and 
the age category in both zones. 

In a study on brown bast, 41 tapping blocks have been surveyed during the 
year. Collection of data from 75 tapping blocks of different clones and of different 
age categories was completed. According to the results, % TPD has increased 
generally with the advancement of the tapping panel from A to D. There was no clear 
clonal difference. Methodology development was done for the biochemical studies of 
TPD affected and healthy trees of rubber. Preliminary extraction procedures for the 
analysis of sugars were done. 

Adoption of the LFT and its potential effectiveness to solve the negative 
effects of tapper shortage was assessed. The age distribution of tappers was examined 
to assess the future trends in tapper availability. Also, availability of casual labour 
was examined to consider the possibilities of training them for tapping. 

In order to improve the easiness in fixing rainguard, a new system of fixing 
the polythene cover was developed based on the information gathered from the 
Rubber Research Institute of India. This system comprised with a strip of cloth 
together with the brushable type sealant. The system was tested in both Dartonfield 
estate and at Kuruwita substation and found to be superior compared to the traditional 
way of fixing. Also, semi skirt type rainguards with both high and low density 
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poly thene were tested to fac i l i ta te si tuat ions where tappers have negat ive thoughts on 
rainguards. L o w densi ty po ly thene was found to be more sui table in this regards. 

A f i e ld survey was commenced to invest igate the socio economic cond i t ions 
o f rubber based in te rc ropp ing systems. A f inanc ia l eva luat ion at the smal lho lder 
fa rmer level on three w i d e l y used in te rc ropp ing systems such as banana, tea and 
pineapple was the focus in th is survey. T w e n t y farmers were in te rv iewed by end o f 
the year 2004. 

The amount o f carbon f i xed on a sunny and a du l l day was est imated as 8.65 
and 7.0 gm~~, respect ive ly . O n this basis, the annual rate o f carbon f i xed in the 
genotype R R I C 121 was 31.8 M T h a ' ' wh i l s t 12.21 M T h a ' in R R I C 100. 

Rubber trees in fou r sites compr i s i ng three genotypes, i.e. 28 and 30 year o ld 
R R I C 100 in t w o sites, 11 year o ld R R I C 1 2 1 and 30 year o ld R R I M 6 0 0 , were selected 
for the detai led assessment o f t imber vo lume. T w o s imple models were developed 
and l ines were f i t ted based on t w o models to est imate t imber vo lumes. 

The g r o w t h in g i r t h o f rubber trees was highest in treatments hav ing widest 
inter r ow spacing w i t h s ingle rows o f rubber. C innamon bark y i e l d was highest in 
w ider inter r ow spacing treatments w i t h rubber p lanted w i t h pai red rows. Those 
treatments w i t h nar row inter r o w spacing gave l o w y ie lds. 

A d v i s o r y v is i ts and t ra in ing programmes on bud g ra f t i ng , tapp ing and f i x i n g 
o f rainguards was done for both smal l ho lder and RPCs. B u d w o o d o f authentic 
mater ials were issued f o r the establ ishment o f b u d w o o d nurseries. Nursery inspect ion 
was cont inued fo r p roduc t i v i t y improvement . The management o f al l government 
nurseries, i nc l ud ing the n e w l y opened Moneraga la nursery was taken back in August 
2004 by the R D D . For the p lan t ing season in May-June . 575,000 plants were issued 
f r o m these nurseries by the R R I S L . 

D E T A I L E D R E V I E W 

Staff 
D r ( M r s ) Pr iyan i Seneviratne, Head o f the Depar tment , D r V H L Rodr igo , 

Pr inc ipa l Research O f f i c e r in In te rc ropp ing , M r L S S Pathiratna and Dr A M W K 
Seneviratne, Botan is ts . M r N M C Nayanakantha and M r N A A D Wick ramara thna 
Assistant Botanists, M r K A G B Amara tunga . M r R P Karunasena, Mrs G A S 
Wi jesekera , M r S W i l b e r t , M r U S Weerakoon , M r s R K Samarasekera, M r T U K 
Si lva, M r M N de A l w i s and M r M K P Perera, Exper imenta l O f f i ce rs . M r D L N de 
Zoysa, M r P D Pathirana. and M r P K W Karunat i laka . Techn ica l Of f i cers , 
M r s D E Jayawardena and M r s P D A H M A de A l m e i d a . C le rk /Typ is ts were on 
duty throughout the year. 

M r N A A D Wick ramara thna left fo r his postgraduate studies al Un ivers i ty 
o f A lbe r ta , Canada, on 01.09.2004. 
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M r R P Karunasena was awarded a short t ra in ing at the Rubber Research 
Inst i tute o f Ind ia , f r o m 20 08.2004 to 12.12.2004. 

Research students 
• M r S T G C de S i lva , Research Assis tant , cont inued his pro ject on " T h e 

poss ib i l i t y o f expand ing cu l t i va t ion o f rubber at elevat ions above 3 0 0 m in the 
m i d coun t r y we t z o n e " under the superv is ion o f D r A Nugawe la . 

• T w o students f r o m the Un ive rs i t y o f C o l o m b o carr ied out t issue cu l tu re 
related w o r k on rubber and Paulownia. 

• M r s E S Munas inghe , Research Ass is tant , cont inued her pro jec t on 
"Assessment on potent ia l capab i l i t y o f carbon f i xa t i on in d i f fe rent genotypes 
o f rubbe r " under the superv is ion o f D r V H L Rodr igo . 

• M s C Edusur i ya f r o m Un ive rs i t y o f Ruhuna started her pro ject on "/;? vitro 
mic rog ra f t i ng in rubber, Hevea brasiliensis" w i t h ef fect f r o m 2 2 n d A p r i l 
under the superv is ion o f D r ( M r s ) P Seneviratne and M r N M C 
Nayanakantha. 

• M s G R T S Senarathna f r o m Un i ve rs i t y o f Peradeniya started her pro ject on 
" A study on the var ia t ion o f po l y bagged seedl ings and budded popu la t ions o f 
rubber (Hevea brasiliensis) in a commerc ia l rubber nursery " w i t h ef fect f r o m 
2 4 t h M a y under the superv is ion o f D r ( M r s ) P Seneviratne and M r N M C 
Nayanakantha. 

• M r W A C D Gunat i laka f r o m Advanced Inst i tu te Nawa la , Veyangoda started 
his t ra in ing on aspects regard ing rubber nurseries w i t h the superv is ion o f D r 
W Seneviratne, w i t h ef fect f r o m 6.04.2004. 

• M s R D V idanapath i rana, Research Ass is tant , cont inued her pro ject on 
"Cor rec t adopt ion o f ex is t ing tapp ing systems to solve the labour related 
issues in both plantat ions and smal lho lder sectors o f rubber i ndus t r y " under 
the superv is ion o f D r V H L Rod r i go and M r N A A D Wickramara thna . 

• M r S T G C de S i lva , Research Assis tant , cont inued his pro ject on 
"Ha rves t i ng o f Hevea brasiliensis genotypes in t roduced to areas marg ina l 
w i t h regard to e leva t i on " under the superv is ion o f D r A Nugawela . 
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Meetings and Workshops 

O f f i c e r S u b j e c t O r g a n i z a t i o n 
D r ( M r s ) P S e n e v i r a t n e 

D r ( M r s ) P S e n e v i r a t n e 

D r V H L R o d r i g o 

D r V H L R o d r i g o 

M r W Karunat i laka 

D r ( M r s ) P S e n e v i r a t n e 

D r W S e n e v i r a t n e 

M r N M C N a y a n a k a n t h a 
and M r N A A D 
W i c k r a m a r a t h n a 
D r V H L R o d r i g o 

D r V H L R o d r i g o 
M r C N a y a n a k a n t h a , 
M r N A A D 
W i c k r a m a r a t h n a , 

M r S T G C d e S i l v a and 
M r s E S M u n a s i n g h e 

D r V H L R o d r i g o 

D r W S e n e v i r a t n e 

D r P S e n e v i r a t n e , D r V H 
L R o d r i g o , M r L S S 
Pathiratna, D r A M W K 
S e n e v i r a t n e . M r N M C 
N a y a n a k a n t h a , and M r N A 
A D W i c k r a m a r a t h n a 

S c i e n t i f i c C o m m i t t e e M e e t i n g 

T h e e f f ec t o f qua l i ty o f p lants o n 
the p r o d u c t i v i t y o f rubber 

R a i n g u a r d p r o g r a m m e for 2 0 0 5 

R e s e a r c h , what d o e s it m e a n ? 

R a i n g u a r d a p p l i c a t i o n 

M e e t i n g o n rubber p lant ing and 
nurser ies 

N e w P l a n t i n g P r o g r a m m e at 
M o n e r a g a l a 

T w o d a y w o r k s h o p o n 
"Sc ient i f i c W r i t i n g " 

T w o w o r k s h o p s in S e n i o r 
R e s e a r c h p r o g r a m m e o n c l i m a t e 
c h a n g e 

W o r k s h o p in Junior R e s e a r c h 
P r o g r a m m e o n c l i m a t e c h a n g e 

S t i m u l a t i o n and Rain guard ing 

N e w p lant ing p r o g r a m m e 

First S y m p o s i u m o n P lantat ion 
C r o p R e s e a r c h 

R R I 

R R I 

R R I 

R R I 

R R I 

M i n i s t r y o f P lantat ion 
Industr ie s 

M i n i s t r y o f P lanta t ion 
Industr ie s 

CARP 

C l i m a t e C h a n g e E n a b l i n g 
P r o j e c t 

C l i m a t e C h a n g e E n a b l i n g 
Projec t 

H o r a n a P lanta t ion (Ltd . ) . 

L a n d M i n i s t r y . C o l o m b o 

T R I , RRI & C R I 
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Officer Subject Organization 
M r L S S Pathiratna 

D r W S e n e v i r a t n e 
D r V H L R o d r i g o , M r N 
M C N a y a n a k a n t h a , M r N 
A A D W i c k r a m a r a t h n a , 
M r S T G C d e S i l v a and 
M r s E S M u n a s i n g h e 

N a t i o n a l S y m p o s i u m o n 

M e d i c i n a l P l a n t s 

D i r e c t o r s m e e t i n g 
R e p o r t F i n a l i z a t i o n / 
D i s s e m i n a t i o n w o r k s h o p o n 
Junior R e s e a r c h P r o g r a m m e 

Sri L a n k a C o n s e r v a t i o n 
and S u s t a i n a b l e u s e o f 
M e d i c i n a l P lant s P r o j e c t 
C R I 

M i n i s t r y o f E n v i r o n m e n t 
and Natural R e s o u r c e s 

Training programmes 

Client Subject No. of programmes 
P l a n t a t i o n S e c t o r T a p p i n g 0 3 

P l a n t a t i o n S e c t o r Ethrel s t imula t ion 

R D D In h o u s e b u d d e r tra in ing p r o g r a m m e for 

M o n e r a g a l a N u r s e r y ( 2 2 b u d d e r s ) 

0 2 

0 1 

Advisory visits 

Client No. of visits 
P l a n t a t i o n s 

S m a l l h o l d e r s 

12 

0 3 

LABORATORY INVESTIGATIONS 

Tissue culture 
Propagation of clonal Hevea 

M i c r o g r a f t i n g was done f o r one m o n t h and one year o l d e m b r y o cu l tu red 
plants g r o w n in d i f fe rent media us ing bo th c lona l ( R R I C 100 and R R I C 121) and 
seedl ing shoots der ived f r o m in vitro g r o w n nodal cul tures. M a x i m u m successful 
gra f t intake was obta ined w i t h one m o n t h o l d in vitro g r o w n seedl ing der ived 
rootstocks compared to those w i t h one year o l d stocks graf ted w i t h bo th the scion 
types (c lonal and seedl ing). There was no s ign i f icant d i f fe rence in e longat ion o f 
scions taken f r o m both seedl ing and c lona l mater ia ls and mic rogra f ted on to one 
mon th o ld stocks even after 6 l h week f r o m cu l ture . The scions der ived f r o m in vitro 
g r o w n nodal explants o f c lone R R I C 121 per fo rmed w e l l i n fur ther e longat ion 
compared to that f r o m the explants o f c lone R R I C 100 after one mon th f r o m cul ture. 
T w o months o ld in vitro g r o w n mic rogra f ted shoots were re-cut i n to nodal pieces 
and cu l tu red on d i f fe rent media ( N M C Nayanakantha, P Seneviratne and C P 
Edusur iya) . 
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Micropropagation of other species 
Mucuna bracteata 

Mucuna seeds were cultured on different media according to a factorial 
combination of hormones in order to obtain multiple shoots. Axillary shoot 
elongation was continued with diffeient hormone combinations (P Seneviratne and 
G A S Wijesekera). 

Paulownia spp. 
Seedling cultures were maintained by subculturing nodal explants of the 

seedlings on different media. Explants of leaves (petiole+half laminae) from about 
three months old in vitro grown seedlings were cultured on 2 5 different combinations 
of 2 ,4 -D and BAP on MS media according to a factorial design. However, no direct 
shoot initiation occurred in any of the media but calli developed on some media. Most 
of the explants turned brown after about 7-10 days and dried. Nevertheless '""ct 
shoot formation occurred with leaf+laminae explants harvested from 10 month, 
seedlings maintained by repeated sub culturing of nodal explants. 

Vegetative propagation of Paulownia 
Field grown plants (both tissue cultured and plants brought from Parakaduwa 

nursery and planted in the field) were maintained by weeding and watering. 
Flowering occurred in most of those old plants after about 5 - 6 months from plantii.^ 
Corynespora leaf disease was severe on mature leaves of most of the old plants. 
However, in some plants all leaves had been fallen due to Corynespora attack and 
only the stumps remained at the end of the year with no sign of sprouting (N M C 
Nayanakantha, P Seneviratne and G A S Wijesekara). 

F I E L D E X P E R I M E N T S 

C l o n a l p r o p a g a t i o n 

Rooting of cuttings (mist propagation) - CP/2001/1 - Dartonfield 
Field planted plants, produced from rooted cuttings were maintained in the 

field and annual girth measurements were taken. 

Vegetative propagation of elite mature individuals - CP/2001/2 - Dartonfield 
Vegetative propagation through rooted cuttings was not successful up to now 

due to maturity factor associated with them. Budded plants of about 5 high yielding 
individuals are maintained as a bud wood nursery (P Seneviratne, G A S Wijesekera 
and R K Samarasekara). 
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Phase change of Hevea 
Growth, wintering and flowering were monitored of the seedlings planted in 

the field consecutively from the year 1991. Wintering occurred, in seedlings from 
year 1991 to 2000 and flowering was observed in trees from the year 1991 to 1997 as 
shown in Table 1. 

Table 1. Flowering and wintering data in year 2003 

Year planted Wintering Flowering 
1 9 9 1 V V 
1 9 9 2 V 
1 9 9 3 V 
1 9 9 4 V V 
1 9 9 5 V 
1 9 9 6 V V 
1 9 9 7 V V 
1 9 9 8 V -
1 9 9 9 V -
2 0 0 0 V -

2 0 0 1 - -

2 0 0 2 - -
2 0 0 3 - -

( P S e n e v i r a t n e and G A S W i j e s e k e r a ) . 

Variation in budded plants 
The uniform seedling population raised from seedling individuals through 

rooted cuttings was used for budgrafting experiment to see the effect of the position 
of the bud patch on budgrafting success and growth of plants. Budwood of clone 
RRISL 203 was used for this experiment. 

As the age of the seedlings was different, though they are from the same 
plant, the results were not significant. Therefore, all the uniform plants of this 
experiment were cut back and the experiment will be repeated (P Seneviratne and G 
A S Wijesekera). 

Root system of Hevea (CP/1994/1 -NK) 
Plants with different root systems but of the same genetic make up, were 

maintained in the field. These plants were obtained by splitting the germinated 
seedling and by inducing roots on cuttings. Girth measurements of 4r/2 years old 
plants are given in Table 2. 
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T a b l e 2 . Girth measurements of the p lants of the same genetic makeup 

G i r t h o f t h e s e e d l i n g ( c m ) G i r t h o f t h e r e l e v a n t c u t t i n g ( c m ) 

4 9 

4 7 

3 .1 

4 6 

2 5 

19 

31 

3 5 . 5 

3 2 . 5 

3 3 

4 4 . 5 

3 3 . 5 

4 6 

1 8 . 3 

19 

4 9 

4 2 

5 7 

2 0 . 5 

4 0 . 5 
M e a n 3 4 . 9 ( 3 . 1 ) 3 7 . 0 3 ( 4 . 3 ) 

Being seedlings they show a big variation in girth and therefore the values are 
not significantly different (P Seneviratne and G A S Wijesekera). 

Rootstock nurseries 
The effect of mist on the seed germination of rubber (RN/2002/3- Dartonfield) 

The mist was under repair during the seed fall period and hence experiments 
were stopped until it was properly installed. 

The effect of method of watering on growth of seedlings (RN/2001/3-Dartonfield) 
A new set of polybagged plants were irrigated with the locally produced 

porous pipes in comparison with the existing Aqua Spa porous pipes system. 
There was a significant difference in the mean diameter values of polybagged 

plants irrigated with the Aqua Spa system compared to that with the manual method 
(Table 3 ) . However, the mean diameter values of the plants irrigated with the locally 
produced porous pipes were low in comparison with the control plants. The lower 
performance of the locally produced porous pipe system was mainly attributed with 
its poor porosity. The porosity was not uniform and at some places water drained out 
and at many places there were no sufficient porosity at all. As a result some plants 
had received excess amount of water and some received very little. 



Table 3 . Monthly mean diameter measurements of polybagged plants irrigated with two micro 
porous irrigation systems and with a manual method 

Age Diameter (mm) in polybagged plants 
(months) 

Imported porous 
pipes 

Locally produced 
porous pipes 

Control 

1 3 . 9 ± 0 . 1 3 . 8 + 0 . 1 3 . 8 + 0 . 1 

2 5 . 2 + 0 . 1 5 . 0 ± 0 . 1 4 . 9 ± 0 . 1 

3 6 . 8 ± 0 . 1 5 . 8 ± 0 . 3 6 . 3 ± 0 . 1 

4 8 . 4 ± 0 . 1 7 . 7 ± 0 . 1 8 . 2 ± 0 . 2 

5 9 . 5 ± 0 . 2 8 . 4 ± 0 . 2 8 . 8 ± 0 . 2 

6 1 0 . 2 ± 0 . 2 9 . 3 ± 0 . 3 9 . 5 ± 0 . 2 

7 1 1 . 0 + 0 . 2 1 0 . 1 ± 0 . 2 1 0 . 8 ± 0 . 3 

8 1 2 . 1 + 0 . 1 11 .1 ± 0 . 1 1 1 . 4 + 0 . 2 

9 1 3 . 0 ± 0 . 4 1 2 . 0 ± 0 . 3 1 2 . 4 ± 0 . 4 

( N M C N a y a n a k a n t h a and P S e n e v i r a t n e ) 

An assessment on the vulnerability of Hevea seed production to climate change 
(CC/2003/1) 

The total number of seeds per hectare in the clone PB 86 and RRIC 100 in 
the Intermediate Zone in 2004 was slightly low compared to that in 2003 at both age 
categories (Fig. 1). However, in RRIC 121, there was a slight increase in seed 
production in 2004 compared to that in 2003. In Wet Zone, no considerable increase 
or decrease in the number of seeds per hectare was observed. 

Phytophthora pod and leaf fall was higher in the intermediate zone in 2004 
than in 2003. This was prominent in PB 86. 
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F i g . 1. Total seed production in each clone in all sites of the Wet Zone and the Intermediate 
Zone. WZ: Wet Zone. IZ: Intermediate Zone, a: Clones in 18-26 age category, 
b: Clones in 10-15 age category. Numerical on bars represent the number of sites in 
each Zone. 

(N M C Nayanakantha. P Seneviratne and V H L Rodrigo) 
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An assessment on the vulnerability of rubber crop (with respect to growth) for 
cl imate change (CC/2003/2) 

Monthly girth data were obtained from Culloden Estate (N M C 
Nayanakantha and P Seneviratne). 

Budgraft ing 
Successive grafting - BG/1999/1 - Dartonfield 

One budgrafting passage was completed during the year. Six passages have 
been completed by now (P Seneviratne and G A S Wijesekera). 

Crown budding 
RRIC 110 (1994 and 1996 replantings) - CB/1998/1 - Padukka 

Mean girth of RRIC 110 trees crown budded with RRIC 100, 102, 117, 130 
and H. spruciana at Padukka estate are given in Table 4. As shown in table 4, RRIC 
121 shows the highest girth in both clearings which is significant. H. spruciana being 
another species shows the lowest girth. 

T a b l e 4 . Mean girth of RRIC 110 trees crown budded with RRIC 100,102,117,130 and H. 
spruciana 

Menerigama Division 

H. RRIC RRIC RRIC 
Spurciana 100 102 117 

RRIC 
121 

RRIC 
130 

M e a n girth ( c m ) 

N o . o f p lants 

S E M ( ± ) 

4 8 . 0 0 3 5 2 . 4 4 3 5 6 . 4 7 7 5 5 . 0 0 9 

2 5 2 5 2 5 2 5 

0 . 8 0 5 0 . 9 9 7 1 . 6 8 0 1 .022 

7 4 . 8 2 

2 5 

1 . 2 5 0 

5 2 . 9 8 0 

2 5 

1 .015 

Main Division 

H. Spurciana RRIC 100 RRIC 102 RRIC 110 RRIC 117 
M e a n girth ( c m ) 

S E M ( ± ) 

5 3 . 7 8 8 5 0 . 0 9 2 5 3 . 0 6 9 

1 .795 0 . 5 0 8 1 .014 

6 6 . 3 3 

3 . 7 0 3 

5 3 . 2 3 7 

0 . 6 5 4 

( P S e n e v i r a t n e , S W i l b e r t and M N d e A l w i s ) . 
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RRIC 121 trunks with RRIC 100 crowns - CB/1992/1 - Dartonfield 
Average yield for a period of one month during 2004 is given in Table 5. 

The girth of crown budded trees is less when compared with unbudded (not crown 
budded) trees owing to the set back after cut back. 

Yield data shows some similarity in control RRIC 100 and trees with RRIC 
100 as the canopy trees. The higher yields in trees, which were not crown budded is 
attributed to the higher girth (Table 5). 

T a b l e 5 . Average yield (volume) and girth (Number of tappings is given in brackets) 

T r e a t m e n t M e a n g i r t h i n c m Y i e l d m l / e / t 

1. Trunk - R R I C 1 2 1 , c r o w n - R R I C 1 0 0 6 3 . 2 4 1 4 0 . 7 ( 1 0 ) 

2 . R R I C 121 ( N o t c r o w n b u d d e d ) 8 7 . 9 6 2 7 0 . 6 ( 1 0 ) 

3 . R R I C 1 0 0 ( N o t c r o w n b u d d e d ) 8 4 . 8 0 2 9 3 . 0 ( 1 0 ) 

4 . R R I C 131 ( C o n t r o l ) 6 1 . 3 0 1 1 1 . 4 1 ( 1 6 ) 

5 . R R I C 1 0 0 ( C o n t r o l ) 6 2 . 7 0 1 4 5 . 0 6 ( 1 5 ) 

( P S e n e v i r a t n e and S W i l b e r t ) . 

RRIC 130 trunks with H. spruciana crown - CB/1992/2 - Galewatta 
Average yield and girth of RRIC 130 trees and crown budded trees with 

Hevea spruciana are given Table 6. 
The yields of the trees with H. spruciana crowns are very poor when 

compared to the yields of RRIC 130. Though the girth is comparable the yield of 
RRIC 130 is about four fold showing the contribution of the canopy for the yield. 

3 9 



Table 6 . Average yields (volume) and girdi (Number of tappings are given in brackets) 

Crown Tree No. Girth in cm Average yield ml/t 
1 6 5 . 2 6 5 . 4 ( 1 3 ) 

Hevea spruciana 2 6 5 . 9 7 2 . 7 ( 1 3 ) 

3 - F o r m e s 

8 7 7 . 3 8 2 . 1 ( 1 2 ) 

Mean 69.46 73.4 

4 4 9 . 5 6 0 . 4 ( 1 3 ) 

7 - W / D 

R R I C 1 3 0 9 8 6 . 2 5 0 1 . 9 ( 1 3 ) 

10 - B B 

11 7 3 . 6 3 3 1 . 1 ( 1 3 ) 

12 -

13 8 3 . 9 3 3 9 . 2 ( 1 3 ) 

Mean 73.3 308.15 

( P S e n e v i r a t n e and S W i l b e r t ) . 

RRISL 224 (1992 replanting ofG&PB Dept) - CB/1999/1 - Galewatta 
M e a n g i r t h o f R R I S L 2 2 4 t r e e s h a v i n g d i f f e r e n t c r o w n s a r e g i v e n i n T a b l e 7 . 

Table 7 . Mean girth of the trees with different.crowns 

Crown clone/clones Mean girth (cm) 
R R I C 1 0 0 6 1 . 3 4 

R R I C 1 0 0 / / 7 . pauciflora 6 8 . 5 

R R I C 1 0 0 / R R I C 121 6 4 . 9 4 

R R I C 1 0 0 / R R I C 1 2 1 / / / . pauciflora MAI 
H. paucflora 5 3 . 4 6 

R R I C 121 5 9 . 0 2 5 

R R I C 1 2 1 / / / . pauciflora 5 8 . 6 9 

( P S e n e v i r a t n e and M N d e A l w i s ) 
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RRIC 130, RRIC 121, RRISL 217, PB 260, BPM 24, RRIM 717 and PR 305 -
CB/1998/2 - Nivithigalakale 

C o n t r o l t r e a t m e n t o f a l l c o m b i n a t i o n s c o n t i n u e t o s h o w t h e h i g h e s t g i r t h 

v a l u e s o w i n g t o t h e c o n t i n u o u s g r o w t h w i t h o u t a n y s e t b a c k ( T a b l e 8 ) . A l l p o l l a r d e d 

a n d c r o w n b u d d e d t r e e s s h o w e d a g i r t h i n c r e m e n t o f m o r e t h a n 1 0 c m . It i s t o o e a r l y 

t o c o m m e n t o n t h e p e r f o r m a n c e o f v a r i o u s c o m b i n a t i o n s . 

T a b l e 8 . Mean girth of trees with different crown/trunk combinations 

T r e a t m e n t T r u n k C r o w n M e a n g i r t h ( c m ) 

1 P R 3 0 5 Contro l * 4 1 . 5 7 + 0 . 0 9 

P R 3 0 5 R R I M 7 1 7 2 9 . 9 5 + 1.08 

P R 3 0 5 P o l l a r d e d 4 1 . 2 4 ± 0 . 8 3 

2 R R I M 7 1 7 C o n t r o l * 4 2 . 0 5 ± 0 . 7 9 

R R I M 7 1 7 P R 3 0 5 3 0 . 0 6 ± 0 . 7 5 

R R I M 7 1 7 P o l l a r d e d 3 7 . 4 ± 2 . 4 4 

3 B P M 2 4 Contro l * 3 8 . 4 1 ± 1 .46 

B P M 2 4 P B 2 6 0 

B P M 2 4 P o l l a r d e d 3 4 . 3 ± 1.88 

4 P B 2 6 0 Contro l * 4 4 . 5 4 ± 2 . 1 7 

P B 2 6 0 B P M 2 4 2 9 . 9 9 ± 1.72 

P B 2 6 0 P o l l a r d e d 4 2 . 7 5 ± 1.75 

5 R R I C 121 Contro l * 4 7 . 6 2 ± 1.63 

R R I C 121 R R I S L 2 1 7 3 3 . 7 5 ± 2 . 2 8 

R R I C 121 P o l l a r d e d 4 2 . 2 7 ± 1 .19 

6 R R I S L 2 1 7 Contro l * 4 3 . 2 1 ± 1 .06 

R R I S L 2 1 7 R R I C 121 3 5 . 2 5 ± 0 . 4 8 

R R I S L 2 1 7 P o l l a r d e d 4 0 . 2 3 ± 0 . 8 1 

7 R R I C 121 C o n t r o l * 4 7 . 2 7 ± 1 .29 

R R I C 121 R R I C 1 3 0 2 9 . 5 ± 2 . 8 4 

R R I C 121 P o l l a r d e d 4 8 . 2 8 ± 1.53 

8 R R I C 1 3 0 Contro l * 4 9 ± 1 .10 

R R I C 1 3 0 R R I C 121 3 1 . 9 5 ± 2 . 9 3 

R R I C 1 3 0 P o l l a r d e d 4 6 . 4 2 ± 1 . 1 2 

* N o t c r o w n b u d d e d 

( P S e n e v i r a t n e and L Z o y s a ) . 
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Budwood nurseries 
Budwood availability 
BN/2000/DF, BN/2001/Olikanda, BN/2002/'Olikanda 

These budwood nurseries were established in 2 0 0 0 with new RRISL clones 
in order to provide authentic material for the establishment of budwood nurseries in 
private and Regional Plantation Company Nurseries. 

Table 9. Number of plants available from each clone 

Clone BN/20007DF BN/20007 
Ol ikanda 

B N / 2 0 0 2 / 
Ol ikanda 

R R I S L 2 0 0 

R R I S L 2 0 1 

R R I S L 2 0 2 

R R I S L 2 0 3 

R R I S L 2 0 5 

R R I S L 2 1 0 

R R I S L 2 1 5 

R R I S L 2 1 7 

R R I S L 2 1 8 

R R I S L 2 1 9 

R R I S L 2 0 0 0 

R R I S L 2 0 0 1 

R R I S L 2 0 0 2 

R R I S L 2 0 0 3 

R R I S L 2 0 0 4 

R R I S L 2 0 0 5 

R R I S L 2 0 0 6 

Total 

11 

31 

17 

3 0 

2 9 

18 

2 9 

4 4 

2 4 

18 

7 

11 

3 

18 

15 

5 

9 8 

251 157 

1 2 0 

8 2 

4 0 

8 3 

5 3 

5 2 

2 5 

455 

( P S e n e v i r a t n e , U S W e e r a k o o n , M N d e A l w i s and L Z o y s a ) 

Nursery inspection 
A total of 3 7 rootstock nurseries of private, RPCs and RDD nurseries were 

inspected as shown in Table 1 0 . 

Table 10. The region wise distribution of nurseries inspected 

Region No. of nurseries inspected Region 
Private R P C R D D 

Kalutara 1 4 2 

Ratnapura 5 - 2 

K e g a l l e 21 - 2 

4 2 
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Table 11. Budwood nurseries inspected in different regions 

Region No. of budwood nurseries Region 

Private Estate R D D 
Kalutara - 4 2 
Ratnapura 4 . 2 
K e g a l l e 15 1 2 

(P Seneviratne, U S Weerakoon, M N de Alwis and L Zoysa) 

Rejuvenation of budwood nurseries 
This experiment was started in 2004, with clone RRIC 100, 102 and 121 with 

the objective of getting the old clonal material rejuvenated through repeated grafting. 
Two budgrafting passages were completed up to now, in the nurseries at 

Egaloya and Welikadamul la (P Seneviratne and G A S Wijesekera). 

RRISL nurseries 
Plants issued up to June 2004 from the nurseries established in August 2003, 

and the details of the nurseries of January 2004, are given in the tablel2. However, all 
6 nurseries were taken over by the R D D with effect from July 2004. 

Table 12. Summary of the plant production for 2004 from government nurseries (plant issues 
are only up to June 2004) 

2003 August 2 0 0 4 January 
Nursery Nurseries Nurseries 

Y/B B/R Y/B B/R 
Issued Issued Established Expected Established Expected 

Karapincha 15,988 50 ,000 241 ,000 175,000 
(200,000) 

Meerigama 98,411 53,275 160,000 125,000 
Welikadamulla 143,365 43,0.30 197,000 150,000 20 ,000 15,000 
Egaloya 87 .000 215 ,000 175,000 
Gurugoda (258,000) 180,000 
Moneragala 260 ,000 200 ,000 
Total 344,764 146.305 1,331,000 1,005,000 20,000 15,000 

491 .069 

(P Seneviratne, A M W K Seneviratne, U S Weerakoon. M N de Alwis and L Zoysa) 
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Planting techniques 
Field planting with polybags - PT/1998/1 - Nivithigalakale 

Data collected annually have been reported in previous annual reports. 
However, the treatments tested are given in Table 13 along with the girth values for 
young buddings and polybags separately for 2004. With both types of planting 
materials, the treatment 1, i.e. those planted with the polybag continued to show the 
lowest girth. Though the control treatment showed the highest girth values, treatments 
2, 3, 4 and 5 are not significantly different. 

T a b l e 1 3 . Girth and the girth increment of trees in different treatments (SEM values are 
given within brackets) 

T r e a t m e n t Y o u n g b u d d i n g R R I C 1 2 1 P o l y b a g s P B 2 6 0 

1 9 9 9 N / E 1 9 9 9 S / W 

T l - W i t h the p o l y b a g 4 6 . 0 4 4 . 6 3 
( 0 . 9 1 ) ( 1 . 1 6 ) 

T 2 - W i t h o u t the b a s e o f the b a g 4 5 . 9 4 8 . 9 1 
( 1 . 2 4 ) ( 1 . 3 0 ) 

T 3 - W i t h o u t the b a s e o f the b a g 4 6 . 5 2 4 8 . 3 8 

but w i t h 4 s l i ts ( 1 . 2 9 ) ( 1 . 6 2 ) 

T 4 - 4 s l i t s o n l y 4 7 . 2 6 4 7 . 8 
( 1 . 2 7 ) ( 0 . 8 5 ) 

T 5 - B a g r e m o v e d as in the current 4 8 . 2 5 1 . 7 1 

R e c o m m e n d a t i o n ( 1 . 3 8 ) ( 1 . 8 9 ) 

( P S e n e v i r a t n e and U S W e e r a k o o n ) . 

Selecting plants at the nursery - PT/2001/1 - Nivithigalakale 
Details of the experiment and the annual girth increments have been reported 

in the previous annual reports. As it is shown in Table 14 girth increment is 
satisfactory and the effect of the soil type is minimum. 

T a b l e 1 4 . The mean girth (cm), girth increment (cm) and SEM for the three types of planting 
holes 

S o i l c o n d i t i o n G i r t h ( c m ) G i r t h i n c r e m e n t ( c m ) 

B a d 3 2 . 0 5 ( ± 0 . 1 3 ) 1 3 . 3 3 ( ± 0 . 1 2 ) 
M o d e r a t e 3 2 . 2 8 ( ± 0 . 5 3 ) 1 3 . 3 2 ( ± 0 . 2 4 ) 
G o o d 3 3 . 0 4 ( ± 0 . 1 7 ) 1 3 . 7 9 ( ± 0 . 1 5 ) 

( P S e n e v i r a t n e and L Z o y s a ) . 
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Coppicing (CP1200211-N'Kale) 
Shoot regeneration capacity of mature trees was tested by pollarding some 

RRIC 52 trees planted in 1972 at the height of 6" (30 years old clearing). The 
sprouting time varied from tree to tree and also the girth and the number of shoots 
produced showed a big variation. Further, the success rate was only 15% owing to the 
trees being very old. However, the trials conducted at Dartonfield and Galewatta in 
2003 showed some positive results as far as the success rate and the girthing values 
are concerned. When 5-6 years old trees were cut at 12" and 18" the average girth of 
25cm was observed (P Seneviratne and M N de Alwis). 

Cultural practices during immature phase 
Branch induction - CP/2001/1 - Pallegoda 

Though the mean girth of the trees of which the branches were induced by 
the leaf cap was slightly higher they are not significantly different from the other 
treatments. However, for the mixed clones it is higher when compared to the control 
treatment (Table 15). 

T a b l e 1 5 . Mean girth of the trees for different branch induction treatments for the clone 
RRIC 121 and for the mixed clones. SEM values are given within brackets 

T r e a t m e n t M i x e d c l o n e s R R I C 1 2 1 
T | - L e a f c a p 6 2 . 7 4 ( 1 . 1 3 ) 6 3 . 3 3 ( 1 . 4 3 ) 
T 2 - L e a v e s cut 5 9 . 2 0 ( 1 . 0 4 ) 6 0 . 5 4 ( 1 . 1 5 ) 
T 3 - 3 " l o n g a p e x r e m o v e d 6 0 . 9 ( 1 . 0 2 ) 6 2 . 8 2 ( 1 . 1 9 ) 
T 4 - Contro l 5 9 . 3 9 ( 1 . 0 3 ) 6 2 . 1 2 ( 0 . 8 8 ) 

( P S e n e v i r a t n e and U S W e e r a k o o n ) . 

Planting at high density (PT119921IIKuruwita) 
Details of treatments and the experimental layout are given in the Annual 

Review 1992. Growth and yield parameters of the clones tested under four different 
densities are given in Table 16. The growth parameters as indicated by mean girth, 
bark thickness and percentage trees in tapping have decreased with the increase of 
planting density. Hence, latex yield at individual plant level (g/t/t) was highest in the 
lowest density and it was vice versa in the highest density. However, percentage 
trees in tapping decreased slightly from the values recorded for 2003 due to the 
increased incidence of tapping panel dryness. The overall performance of RRIC 121 
was superior to that of other clones, whilst it was lowest in RRIC 110, the clone 
affected by Corynespora leaf disease. 
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Table 16. Effect of planting density on growth and yield parameters of rubber. In (a) plant girth (cm) and bark thickness (mm) at 150cm 
height and % trees in tapping, (b) tree yield (g/t/t) and estimated YPH (kg/ha/year) 

(a) 
RRIC 100 

ox s 
C/J 
t/1 a. 

E ic
kn

 

>> <u a> 

s •2 £ u 
H 

o 5 
500 6 0 . 9 3 7 . 3 1 7 9 . 3 9 

600 5 9 . 8 6 7 . 2 8 7 7 . 3 0 

700 5 6 . 3 3 7 . 0 0 7 5 . 2 2 

800 5 6 . 1 1 6 . 9 7 7 4 . 2 8 

RRIC 110 

C3 

a> 

ca a 
CS 
H 

£ 
w 

O oa 

DC 
S 
'5. Q. ca 

.fi 
ca a a ca H 

£ 
£ 
o 

RRIC 121 

£ 
G 

oa 

ec 
B 
n. ca 

O l 

u 
H 

3 9 7 5 6 . 8 0 6 . 9 4 5 7 . 8 3 2 8 9 

4 6 4 5 2 . 7 4 6 . 4 2 5 4 . 5 4 3 2 7 

5 2 7 5 0 . 8 9 6 . 4 7 4 3 . 3 8 3 0 4 

5 9 4 4 9 . 7 3 6 . 2 8 4 1 . 8 9 3 3 5 

ca 

ca a a 
CB 
H 

6 7 . 3 5 7 . 1 9 8 0 . 0 8 4 0 0 

6 3 . 5 9 7 . 1 0 8 4 . 2 4 5 0 5 

6 2 . 2 5 6 . 6 6 8 1 . 5 1 5 7 1 

6 0 . 1 7 6 . 5 0 8 1 . 9 3 6 5 5 

(°) RRIC 100 RRIC 110 RRIC 121 

Density 
(tree/ha) 

Yield 
(g/t/t) 

Yield 
(kg/ha/yr) 

Yield 
(g/t/t) 

Yield 
(kg/ha/yr) 

Yield 
(g/t/t) 

Yield 
(kg/ha/yr) 

5 0 0 2 6 . 3 4 1 5 4 7 2 7 . 9 0 1 1 2 7 4 2 . 2 2 2 5 1 0 

6 0 0 2 5 . 9 8 1 7 2 9 2 4 . 5 5 1 0 6 7 3 4 . 8 9 2 5 8 8 

7 0 0 2 0 . 0 8 1 5 5 9 2 1 . 7 1 9 5 6 3 1 . 4 3 2 5 0 4 

8 0 0 2 1 . 7 1 1 8 7 3 2 2 . 6 1 1 2 0 0 2 8 . 2 6 2 7 8 2 

( A N u g a w e l a , V H L R o d r i g o and T U K S i l v a ) 



P L A N T S C I E N C E 

Planting at low density (PT/1996/Gallewatta and Nivitigalakele) 
Details of the experiment and the annual girth data have been reported in 

previous annual reviews. Effective trees of the block at N'Kale were remarked and 
arrangements were made to record yield data. Girth measurements at 5' height from 
the graft union are given in Table 17. Girth decreased with increasing planting 
density irrespective of the clone. 

Table 17. Mean girth (cm) of four clones for the four densities 

C i c 2 c 3 C 4 

T i 7 2 . 2 9 7 3 . 4 6 7 5 . 1 2 6 7 . 6 5 

T 2 
7 0 . 2 8 7 2 . 0 6 7 2 . 5 5 6 7 . 3 6 

T , 6 3 . 9 7 6 7 . 1 2 6 7 . 6 5 6 1 . 3 1 

T 4 
6 1 . 7 2 6 5 . 3 6 5 8 . 0 4 6 0 . 5 1 

R R I C 1 0 0 , C 2 - R R I C 1 2 1 , C 3 - R R I C 1 3 3 , c 4 
- P B 2 6 0 

3 5 0 t /h, T 2 - 4 2 5 t/h, T 3 - 5 0 0 t/h, T 4 - 5 7 5 t/h 

( A N u g a w e l a , P S e n e v i r a t n e and K A G B A m a r a t u n g a ) 

The possibility of expanding cultivation of rubber at elevations above 300m in the 
mid country wet zone 

Exploitation continued throughout the year with over 25 tapping days in each 
month except in November (21 tapping days). Rains were mainly confined to the 
afternoons and tapping panels of the trees were apparently dry by following morning 
even without rainguards. RRIC 100 and RRIC 102 were tapped at Vi S d/2 system 
while RRIC 130 and PB 260 at ViS d/3 system as done in previous year. Latex 
volume and dry rubber content were recorded for each clone on daily basis. Initial 
flow rate and plugging index were monitored in ten trees of two growth categories i.e. 
at 45cm and 50cm girth, at monthly intervals. Dry rubber yield per tree per tapping 
(g/t/t), latex volume and girth were highest in clone RRIC 130. The dry rubber 
contents (DRC) were less in all four clones in this region and it was higher than the 
values recorded in the year 2003. RRIC 130 clone recorded the lowest DRC content 
in latex (Table 18). 

Initial flow rate in all clones was higher than that in year 2003. The highest 
initial flow rate was recorded in clone RRIC 130.The plugging index is lowest in 
RRIC 130 and PB 260 (Table 18). The clones tapped at low frequency Vi S d/3 
system recorded the highest g/t/t levels (Table 19). 
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T a b l e 1 8 . Yield and growth performance of different H e v e a clones 

P a r a m e t e r C l o n e 

P B 2 6 0 R R I C 1 0 2 R R I C 1 0 0 R R I C 1 3 0 

Y i e l d (g/t / t ) 
L a t e x v o l u m e ( m l / t r e e / t a p p i n g ) 
D r y rubber c o n t e n t (%) 
Trunk girth ( c m ) 

3 3 . 4 5 
1 1 2 . 4 5 

2 8 . 2 0 
4 5 . 7 0 

2 3 . 7 5 2 6 . 9 5 4 3 . 3 0 
8 6 . 1 5 9 8 . 3 5 1 6 6 . 7 0 
2 8 . 4 5 2 7 . 3 5 2 6 . 4 0 
5 3 . 4 3 5 6 . 0 6 5 7 . 8 9 

T a b l e 19.Clonal mean in plugging index and initial flow rate at two different girth levels 

G e n o t y p e I n i t i a l flow r a t e P l u g g i n g i n d e x 

4 5 c m g i r t h 5 0 c m g i r t h 4 5 c m g i r t h 5 0 c m g i r t h 

R R I C 1 0 0 0 . 0 4 8 
R R I C 1 0 2 0 . 0 5 1 
R R I C 1 3 0 0 . 0 8 4 
P B 2 6 0 0 . 0 4 6 

0 . 0 5 0 
0 . 0 5 6 
0 . 0 8 7 
0 . 0 5 4 

2 . 0 3 1 2 . 1 4 2 
2 . 0 1 2 2 . 0 3 2 
1 . 9 5 4 2 . 0 1 4 
1 .607 1 .525 

( A N u g a w e l a , V H L R o d r i g o , G P W i j e s i n g h e , K A G B A m a r a t u n g a and S W i l b e r t ) 

Exploitation 
Testing a new Tapping Knife 

This experiment was started in September 2003 at Galewatta to test the 
performance of a new tapping knife which has been made from high quality steel. 

New tapping knives were distributed among nine tappers who are tapping 
virgin and renewed panels (Panel - A, B & C). 

Shaving thickness and number of wounds were measured from randomly 
selected samples from each tapper. The measurements were taken regularly during 
the year (from Sept. 2003 - Sept. 2004) and data was summarized. It showed that 
shaving thickness of both the virgin and renewed panels which were tapped with new 
tapping knives was comparatively low. However, even with the new knife the 
average thickness was higher than the recommended thickness 1.25 mm. Number of 
wounds was also low. Results are given in Table 20 and figures 2-5. 

T a b l e 2 0 . Average shaving thickness of the trees tapped with the new and the normal knives 

A v e r a g e t h i c k n e s s o f s h a v i n g ( m m ) 

T i T 2 
T , T 4 T 5 T 6 T 7 T 8 T , 

N o r m a l 2 . 0 5 7 5 2 . 0 1 2 5 2 . 0 6 1 .995 2 . 0 1 5 2 . 0 6 2 . 0 1 5 2 . 1 4 2 . 0 7 

k n i f e 
N e w kn i fe 1 . 8 0 7 5 1.73 1.78 1 .755 1 .745 1.79 1 .84 1 .835 1 .8175 

4 8 
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2.5 

2 

1.5 

1 

0.5 

0 

Shaving Thickness (Vergin Panels) 

T - 1 T 2 T 3 T 4 T 5 T 6 T 7 T 8 T 9 

Tappets 

• Old knife • New knife 

F i g . 2 . Shaving thickness with the normal and the new knife of the virgin bark 

No. of Woonds : (Size : 5mm - 10mm) 

<n 6 •o 
§ 5 
o 
g 4 

• ° 3 
o 
Z 2 

1 

0 

T 1 T 2 T 3 T 4 T 5 T 6 
Tapper 

• Old Knife • New Knife 

T 7 T 8 T 9 

. 3.Number of wounds on the virgin panels tapped with the normal and the new knife 
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2.5 

2 

— 1.5 
E 
E 

— 1 

0.5 

0 

Shaving Thickness (Pannel C) 

2.5 

2 

— 1.5 
E 
E 

— 1 

0.5 

0 

2 .5 

2 

— 1.5 
E 
E 

— 1 

0.5 

0 T-1 T2 T3 T4 T5 T6 T7 T8 T9 

T a p p e r 

O Old knife • N e w knife 

F i g . 4. Shaving thickness with the normal and the new knife of renewed bark 

N o . o f W o o n d s : ( S i z e 5 m m - 1 0 m m ) 

T1 T2 T3 T4 T5 T6 
Tapper 

• Old Knife • New Knife 

T7 T8 T9 

F i g . 5. Number of wounds on the renewed panels tapped with the normal and the new knife 

(P Seneviratne. V H L Rodrigo and K A G B Amaratunga) 

G i r t h a t o p e n i n g (TG/99/1) 
Details of the experiment and the data collected over the years have boon 

reported in previous annual reviews. Data for the year under review are given in 
Table 2 1 . Highest girth increment for both tapped and untapped trees was recorded 
for the clone RRIC 1 2 1 . 

5 0 



P L A N T S C I E N C E 

M e a n g i r t h i n c r e m e n t ( c m ) 

C l o n e T a p p i n g G40 G45 G50 M e a n f o r C l o n e U n t a p p e d 

t r e a t m e n t t a p p i n g 
t r e a t m e n t 

R R I C 1 0 2 Vi S d / 2 1.4 0 . 9 0 . 8 1 .03 

Vi S d /3 1.0 0 . 8 4 1.7 1 .18 

Vi S d /3 + E t h . 1.1 0 . 9 4 0 . 8 1 0 . 9 5 1.05 3 . 2 3 

R R I C 121 Vi S d /2 2 . 3 3 1 .93 1 .66 1.97 

Vi S d /3 1.95 1.8 2 . 1 6 1.97 1.87 4 . 1 6 

Vi S d /3 + E t h 1.65 1 .53 1 .85 1.68 

R R I C 2 1 1 Vi S d / 2 0 . 8 4 1 .03 1.21 1.03 

Vi S d /3 0 . 9 1 .33 1.9 1.38 1.25 1.95 

Vi S d /3 + E t h 1.1 1.9 0 . 9 9 1.33 

T a b l e 2 2 . The yield per tree per year for the three clones under different tapping systems 

Y i e l d ( k g / t r e e / y e a r ) 

C l o n e T a p p i n g G45 G?o M e a n s f o r C l o n e 

t r e a t m e n t t a p p i n g 
t r e a t m e n t 

R R I C 1 0 2 Vi S d / 2 6 . 0 3 5 . 5 4 6 . 5 5 6 . 0 4 

Vi S d /3 3 . 3 4 3 . 6 5 4 . 6 5 3 . 8 8 4 . 8 1 

Vi S d /3 + E t h . 3 . 7 5 5 . 0 9 4 . 6 7 4 . 5 0 

R R I C 121 Vi S d /2 5 . 6 6 4 . 9 0 5 . 7 4 5 . 4 3 

Vi S d /3 5 . 0 2 4 . 1 9 3 . 6 5 4 . 2 9 5 . 1 4 

'/ 2 S d /3 + E t h 5 . 9 1 5 . 5 2 5 . 7 1 5 . 7 1 

R R I C 2 1 1 Vz S d /2 3 . 2 6 4 . 5 7 6 . 2 4 4 . 6 9 

Vi S d /3 2 . 3 1 3 . 3 4 3 . 4 2 3 . 0 2 3 . 7 4 

'/ 2 S d /3 + E t h 2 . 6 1 3 . 4 0 4 . 5 3 3 .51 

( A N u g a w e l a , V H L R o d r i g o , K G u n a s e k e r a and R P K a r u n a s e n a ) . 

L o w f r e q u e n c y t a p p i n g 

Dartonfield 1988 replanting (LFT/2003-/1) 

This experiment was started in July 2003 at Dartonfield estate to test the 

effectiveness of low frequency tapping systems in clone RRIC 130 and RRIC 100. 

5 1 

As shown in the table 22, highest dry rubber yield per tree per annum was 

also given by clone RRIC 121. In all treatments, G50 has given a higher yield than 

G40. 

T a b l e 2 1 . Mean girth increment of the treatments for all three clones under different tapping 

systems 



Details of the low frequency tapping systems and the stimulation schedule are 
given below (Table 23). 

Table 23 . Tapping system and the stimulation schedule for the treatments 

Treatment Tapping sys tem Schedule of s t imulat ion (ET 2 . 5 % Ba) 

T, Yi S d 4 
January, M a y , June , Ju ly , A u g u s t , S e p t e m b e r , O c t o b e r , 
N o v e m b e r , D e c e m b e r . 

T 2 
Yi S d 6 January, February , M a r c h , Apr i l , M a y , June , Ju ly , 

A u g u s t , S e p t e m b e r , O c t o b e r , N o v e m b e r , D e c e m b e r . 

T 3 
Yi S d 2 N o s t imula t ion 

Twenty trees were allocated for Ti and T 2 treatments per clone. Daily latex 
yields were monitored using volumetric measurements of latex and metrolac reading 
for DRC% (Table 24). 

No trees were specially allocated for T3 treatment and data were obtained 
from the estate crop book (N.B. Vz S d 2 is the common tapping system practised in 
estate). 

Table 24 . Latex yield, number of tapping days, average DRC and the estimated YPH for 
different treatments 

Treatment Clone g/t/t Tapping Est imated YPH/y Average 
days/y (400 trees) (kg) D R C ( % ) 

T , - 1 / 2 S d 4 2 . 5 % E t R R I C 1 3 0 7 3 . 2 7 6 5 1 9 0 5 . 0 2 4 2 

R R I C 1 0 0 5 8 . 2 1 6 7 1 5 6 0 . 0 0 3 2 

T 2 . ' / 2 S d 6 2 . 5 % Et R R I C 1 3 0 7 6 . 1 9 4 5 1 3 7 1 . 4 2 4 4 

R R I C 1 0 0 6 3 . 5 9 5 1 1 2 9 7 . 2 4 3 2 

T 3 . Vi S d 2 R R I C 1 3 0 1 9 . 5 3 141 1 1 0 1 . 5 0 3 8 

R R I C 1 0 0 1 3 . 7 3 153 8 4 0 . 2 8 3 4 

Yield per hectare was greater in d 4 and d 6 treatments (Treatments 1 and 2) in 
both clones RRIC 130 and RRIC 100 with compared to that of d 2 treatment (Treatment 
3) during the year 2004 (V H L Rodrigo, A Wickramarathne and R K Samarasekera). 

Tapping panel drynes 
Survey on tapping panel dryness (TPD/2002/01) 

41 tapping blocks (250-300 trees per block) have been surveyed during the 
year. Collection of data from 75 tapping blocks has been completed up to the end of 
2004. Summary of total and partial tapping panel dryness (% TPD), clone wise and 
panel wise, is given in Table 25. According to the results, % TPD has increased 
generally with the advancement of the tapping panel from A to D. There was no clear 
clonal difference observed. 
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C l o n e 
T a p p i n g 

p a n e l 
N o . o f t a p p i n g 

b l o c k s 
% 

T o t a l 

T P D 

P a r t i a l 

R R I C 1 0 0 A 9 7 .1 5 .1 

B 9 1 6 . 3 1 2 . 2 

C 7 1 7 . 7 8 .7 

D 1 1 7 . 4 6 

R R I C 1 0 2 A 2 4 . 1 2 . 3 

B 9 1 4 . 3 8 . 2 

C - - -
D - - -

R R I C 1 2 1 A 8 1.9 2 . 3 

B 11 1 0 . 6 6 . 2 

C 7 1 1 . 9 7 . 3 

D 2 1 6 . 2 1 5 . 4 

R R I C 1 3 0 A 6 5 . 9 4 . 2 

B 1 2 4 . 4 8 .1 

C 3 8 . 2 7 .7 

D - - -

T o t a l 7 5 

* T o t a l T P D - Ent ire t a p p i n g pane l is dry 
Partial T P D - Part o f the pane l is dry 

( A M W K S e n e v i r a t h n a , S W i l b e r t and S W i j e s i n g h e ) 

Resting and continuous shaving on TPD trees (TPD/2002/02) 
E x p e r i m e n t s t o f i n d t h e e f f e c t o f c o n t i n u o u s s h a v i n g a n d r e s t i n g o f T P D 

a f f e c t e d t r e e s w e r e s t a r t e d i n t h e s u r v e y e d ' B P a n e l ' t a p p i n g b l o c k s at t h e D a r t o n f i e l d 

e s t a t e . T h e s e t a p p i n g b l o c k s a r e m o n i t o r e d i n t w o m o n t h l y i n t e r v a l s t o i n v e s t i g a t e t h e 

c h a n g e s ( A M W K S e n e v i r a t h n a , S W i l b e r t a n d S W i j e s i n g h e ) . 

Continuous monitoring of TPD (TPD/2002/03) 
T o t a l o f t e n t a p p i n g b l o c k s f r o m e a c h c l o n e R R I C 1 0 0 , 1 0 2 , 1 2 1 a n d R R I C 

1 3 0 a n d f r o m f i v e e s t a t e s w e r e m o n i t o r e d a t t h r e e m o n t h l y i n t e r v a l s f o r t h e i n c i d e n c e 

o f T P D ( T a b l e 2 6 ) . F o u r t a p p i n g b l o c k s w e r e a d d e d t o t h e t o t a l d u r i n g t h e p a s t 6 

m o n t h s o f t h e y e a r . It w a s d i f f i c u l t t o f i n d n e w l y t a p p e d b l o c k s o f R R I C 1 0 2 a n d 
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T a b l e 2 5 . Summary of the survey of TPD in different clones under different tapping panels 



RRIC 130 clones because of the less abundance of these clones in plantations in 
Kalutara district. 

According to the results, TPD percentages are comparatively high in 
clearings of RRIC100 (1995) and RRIC 130 (1996) at Ambetenna and 
Arappolakanda estates respectively. Total TPD percentage of 20.5% of RRIC 130 at 
Arappolakanda estate was extremely high probably due to the high intensity tapping 
(Table 26). Continuous monitoring also showed that % TPD incidence increase 
gradually with time and TPD first appears as a partial dryness of the tapping panel. 

T a b l e 2 6 . Percentage total and partial TPD trees of a tapping block of rubber being tapped 
in the first virgin panel, A 

P l a n t i n g y e a r 
% T P D 

C l o n e E s t a t e P l a n t i n g y e a r 
T o t a l P a r t i a l 

P l a n t i n g y e a r 
T o t a l P a r t i a l 

A m b e t e n n a 1 9 9 5 7 . 3 3 . 9 

R R I C 1 0 0 C u l l o d e n 1 9 9 7 - 1.2 

C u l l o d e n 1 9 9 8 - -

R R I C 1 0 2 A m b e t e n n a 1 9 9 2 4 . 2 2 . 6 

A m b e t e n n a 1 9 9 6 1.1 1.1 

R R I C 1 2 1 C u l l o d e n 1 9 9 7 - 1 

U s k v a l l e y 1 9 9 6 1 -

A r a p p o l a k a n d a 1 9 9 6 2 0 . 5 9 

R R I C 1 3 0 C u l l o d e n 1 9 9 7 0 . 9 2 0 . 3 2 

C l y d e 1 9 9 7 0 . 2 6 0 . 2 6 

* T o t a l T P D - Ent ire t a p p i n g pane l is dry 
Partial T P D - Part o f the pane l is dry 

In addition to these, tappers involved in the survey are being interviewed for 
the collection of local knowledge incorporated in TPD. Most of the tappers were in 
the opinion that high intensity tapping (daily tapping and double tapping in a day) and 
tapping on wet panels are the main causes for the high intensity of TPD (A M W K 
Senevirathna, S Wilbert and S Wijesinghe). 

Biochemical analyses (TPD/2002/04) 
Methodology development was done for the biochemical studies of TPD 

affected and healthy trees of rubber. Preliminary extraction procedures for the 
analysis of sugars were done (A M W K Senevirathna in collaboration with 
Biochemistry Department) CARP funded Project - 12/478/358. 
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Present status of labour availability for latex exploitation and possible adoption 
of low frequency tapping in Sri Lanka LFT/2003-4 

The importance of low frequency tapping (LFT) systems in the context of 
tapper shortage is well understood. Therefore, the present study aimed to assess the 
severity of tapper shortage and the level of adoption of LFT (!£S d/3 + ET) in both 
plantation and smallholder sectors of Sri Lanka whilst identifying the possible 
constraints, if any, for the adoption of LFT. 

Plantation sector 
A questionnaire was developed and pre-tested in two commercial estates. 

Then it was sent by post to 160 estates in 17 Plantation Companies that govern all 
rubber plantations in Sri Lanka. Tapper availability was evaluated in terms of average 
daily outturn of both permanent and substitute tappers and vacant tapping blocks. 
Adoption of the LFT and its potential effectiveness to solve the negative effects of 
tapper shortage was assessed. 

The age distribution of tappers was also examined in order to assess the 
future trends in tapper availability. Also, availability of casual labour was examined 
to consider the possibilities of training them for tapping. 

The productivity of latex production at the estate level varied between 530 to 
1314 kg ha"' on area basis and from 3 to 9.8 kg day"1 on tapper basis with mean 
values of 893 and 6.4 kg, respectively. Low frequency tapping with ethrel stimulation 
was practiced by a few estates (10%) representing less than 2% of total mature extent. 
However, the LFT was generally practiced without stimulation in a larger extent 
(co.10%) during the first year of tapping (i.e. 48% estates) in the clearings of clones 
recommended for tapping at d/3 without stimulation (i.e.25% estates) (Table 27). On 
average, for the plantation sector, trees with intensified tapping occupied in the 13.5% 
of mature extent whilst the composition of the area under the d/2 tapping in virgin 
and renewed barks were 55% and 32%, respectively (Table 27). 

The daily total requirement of tappers in an estate depends on the area under 
mature rubber, however on average, tapper requirement of an estate was 135 (Table 
28). 

Majority of tappers (ca. 60%) were in the age group of 31 to 50. Tappers 
falling into the age groups of 21-30 and 51-60 were more or less the same and only a 
few were in the age above 60 and below 20. Similar to the age distribution of tappers, 
number of casual labourers falling into the age group 31 to 50 was greatest and then 
in 21-30yr and 51-60yr age categories. 

The composition of skill tappers was only 62% leaving 38% as unskilled. In 
some estates, percentage of unskilled tappers was as high as 89%. Gender ratio of 
tappers was bias towards female representing over 60%. However in the case of 
casual workers, females were only 53% showing about 10% difference from that of 
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t a p p e r s . In g e n e r a l , t h e m a j o r i t y o f t a p p e r s w e r e r e s i d i n g w i t h i n t h e e s t a t e w h i l s t t h e 

r a t i o o f r e s i d e n t s t o n o n - r e s i d e n t s w a s a p p r o x i m a t e l y 1:1 f o r c a s u a l w o r k e r s . 

T a b l e 2 7 . Productivity levels and the adoption of tapping systems in the plantation sector of 
Sri Lanka 

A v e r a g e y i e l d (kg /ha /yr ) 8 9 3 . 4 

A v e r a g e da i ly intake per tapper ( k g ) 6 . 4 

% es ta t e s prac t i c ing 1/2S d / 2 t a p p i n g 1 0 0 . 0 

% e s t a t e s prac t i c ing 1 /2S d /3 + E T 1 0 . 0 

% es ta t e s prac t i c ing 1 /2S d /3 d u r i n g the 1 5 1 year o f t a p p i n g 4 7 . 8 

% es ta t e s prac t i c ing 1/2S d /3 for d / 3 c l o n e s 2 4 . 6 

% area o f mature rubber under 1 /2S d/2 tapp ing; 8 7 . 6 

in v irg in bark 5 4 . 8 

in r e n e w e d bark 3 1 . 8 

% area o f mature rubber under i n t e n s i f i e d tapp ing 13 .5 

% area o f mature rubber under 1 /2S d /3 + E T tapp ing 1.3 

% area o f mature rubber under 1 /2S d /3 dur ing the l s l year o f t a p p i n g 5 . 4 

% area o f mature rubber under 1 /2S d /3 for d 13 c l o n e s 5 . 6 

T a b l e 2 8 . Summary on the tapper requirement and availability per estate in plantation 
companies of Sri Lanka 

C o m p a n y 

T a p p e r 
r e q u i r e m e n t 

p e r d a y 

U s a g e o f t a p p e r s a n d v a c a n t t a p p i n g 
b l o c k s 

P e r m a n e n t S u b s t i t u t e V a c a n t 
t a p p e r s % t a p p e r s % b l o c k s % 

Y i e l d l o s s d u e t o 
v a c a n t t a p p i n g 

b l o c k s ( k g / h a / y r ) 

A 1 5 4 7 7 . 2 1 0 . 9 1 1 . 9 1 1 2 . 7 

B 2 2 8 9 3 . 1 5 . 9 1.0 9 7 . 1 

C 6 2 6 9 . 6 5.1 2 5 . 3 2 2 3 . 5 

D 1 0 6 7 4 . 5 13 .9 11 .9 1 0 1 . 1 

E 9 9 4 8 . 0 2 1 . 4 3 0 . 6 2 7 8 . 1 

F 2 2 5 2 1 . 5 7 6 . 8 1.7 1 2 . 6 

G 153 9 0 . 8 3 .2 6 . 0 5 5 . 7 

H 8 9 7 0 . 3 7 .9 14 .5 1 4 9 . 5 

I 103 9 2 . 8 3 .8 3 .7 3 1 . 7 

Smallholder sector 
P r e l i m i n a r y l e v e l i n f o r m a t i o n o n r u b b e r t a p p i n g i n t h e s m a l l h o l d e r s e c t o r w a s 

g a t h e r e d t h r o u g h d i s c u s s i o n s w i t h e x t e n s i o n p e r s o n n e l . T h r e e c a t e g o r i e s o f l a b o u r u s e 

i n t a p p i n g , i.e. t a p p i n g w i t h f a m i l y , h i r e d a n d b o t h t y p e s o f l a b o u r , w e r e i d e n t i f i e d . 

T h i s w a s f o l l o w e d b y a q u e s t i o n n a i r e b a s e d s u r v e y i n t h r e e m a j o r r u b b e r g r o w i n g 

a r e a s o f t h e c o u n t r y (i.e. K a l u t a r a , K e g a l l e a n d R a t h n a p u r a ) w i t h a s t r a t i f i e d s a m p l i n g 
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procedure on the above mentioned labour use categories. Tapping with both family 
and hired labour was practiced only on few sites limiting the sample size 12 
smallholdings. Number of smallholdings surveyed for tapping with only family and 
hired labour was 73 and 74, respectively. 

Average intake per tapper per day was slightly less than that in the plantation 
sector and the lowest value was recorded in the smallholdings tapped with family 
labour (Table 29). Hired workers showed more skilled taping than the family workers 
hence the quality of tapping was greater in the smallholdings tapped by hired tappers 
than in those tapped with family labour. Generally hired labour are skilled tappers 
and that must be the reason for high intakes. Obviously, use of hired labour was 
limited by the difficulty in finding labour for tapping. 

T a b l e 2 9 . Summary of the information gathered on tapping in the smallholder sector of Sri 
Lanka 

T y p e o f l a b o u r u s e i n t a p p i n g H i r e d l a b o u r F a m i l y l a b o u r B o t h t y p e s 

N u m b e r o f h o l d i n g s s u r v e y e d 7 3 7 4 12 

Intake per tapper ( k g ) 5 . 6 4 . 8 1 6 . 7 3 

Q u a l i t y o f tapp ing 6 9 . 3 3 6 2 . 8 6 6 1 . 9 1 

A b i l i t y to f ind tapper 

Difficult 6 9 . 8 6 8 2 . 4 3 6 6 . 6 7 

Not difficult 2 1 . 9 2 1 7 . 5 7 3 3 . 3 3 

Medium 8 . 2 2 0 0 

T a p p i n g s y s t e m 

Daily lapping (d/1) 6 4 . 2 6 6 7 . 7 3 5 8 . 3 3 

Alternate day tapping (d/2) 2 5 . 2 7 2 9 . 3 8 1 6 . 6 7 

Daily tapping with rainguards 6 . 9 4 0 0 

Alternate tapping with rainguards 4 . 1 7 2 . 7 2 5 

S k i l l e d factor 

Skilled 8 7 . 8 8 7 7 . 0 5 

Unskilled 1 2 . 1 2 3 9 . 3 4 

A b i l i t y to f ind sundry w o r k e r 

Difficult 8 4 . 2 1 7 6 . 7 1 

No Difficult 3 3 . 3 3 2 3 . 2 9 

Fert i l i zer a p p l i c a t i o n 

Irregular 2 3 . 6 1 1 3 . 8 9 

No applied 7 6 . 3 9 8 6 . 1 1 

Daily tapping was the predominant tapping system in the smallholdings 
irrespective of the type of labour used (either hired or family labour). No single 
smallholding was tapped with a low frequency tapping (LFT) system. In general, 
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smallholders were unaware of the LFT and even the stimulants used in LFT. Majority 
of smallholders do not apply fertilizer to mature rubber. Even in the places where 
fertilizer was applied, it was irregular (V H L Rodrigo, N A A D Wickramaratna, R D 
Vidanapathirana, W Karunatilaka, P D Pathirana and G P Wijesinghe). 

Rainguards 2004 
In order to improve the easiness in fixing rainguard, a new system of fixing 

the polythene cover was developed based on the information gathered from the 
Rubber Research Institute of India. This system comprised of a strip of cloth together 
with the brushable type sealant. The system was tested in both Dartonfield estate and 
Kuruwita substation and found to be superior compared to the traditional way of 
fixing. Also, semi skirt type rainguards with both high and low density polythene 
were tested to facilitate situations where tappers have negative thoughts on 
rainguards. Low density polythene was found to be more suitable in this regards. 
Sticker type adhesive tapes developed by the Raw Rubber Process Development and 
Chemical Engineering Department were tested, however no suitable sticker type 
system was identified ( V H L Rodrigo, R P Karunasena and W Karunatilaka). 

Intercropping 
Growing long term perennial crops on rubber lands -IC/S/2001/1 -Kuruwita 

Details of experimental layout were reported in the annual report 2002. 
Growth measurements of all crops except Durian were made at six moth intervals. 
Harvesting of cinnamon began in August 2004 with training given by the Cinnamon 
Research Station of the Department of Export Agriculture. However, harvesting has 
to be postponed to 2005 due to poor peeling quality resulted by dry weather. 
Rambutan flowered in May and fruits were affected by fungal disease. Tea was 
harvested throughout the year and high yields were recorded in the treatments with 
wider alleys. Growth of rubber with respect to the girth measured at 150 cm height 
was comparable among treatments (Table 30). Also, growth of rabutan was 
comparable among treatments. The estimated yield of cinnamon was recorded over 
600 kg in each treatment (Table 31). 
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T a b l e 3 0 . Summary on the growth performance of rubber. Values for girth increment are 

given for a period of 12 months and measurements were made at 150cm height 

T r e a t m e n t s R u b b e r 

P l a n t e d i n 2 0 0 1 P l a n t e d i n 2 0 0 0 

G i r t h G i r t h i n c r e m e n t G i r t h G i r t h i n c r e m e n t 

( c m ) ( c m ) ( c m ) ( c m ) 

T l - ( 3 m x 3 m ) x l 5 m 3 2 . 7 1 3 . 2 6 3 1 . 7 5 1 1 . 4 6 

T 2 - ( 3 m x 3 m ) x l 8 m 3 2 . 6 1 2 . 7 2 3 2 . 1 2 1 2 . 9 

T 3 - ( 3 . 5 m x 3 . 5 m ) x l 5 m 3 0 . 1 3 1 3 . 4 6 3 7 . 8 8 1 2 . 6 

T 4 - ( 3 . 5 m x 3 . 5 m ) x l 8 m 3 2 . 8 7 1 3 . 7 4 3 4 . 7 5 1 0 . 2 8 

T a b l e 3 1 . Summary of the growth performance of Rambutan and yield performance of tea and 
cinnamon under different planting arrangements of rubber. Yield of tea is given as 
the mean fresh weight per year and for cinnamon, yield was estimated based on the 
number of sticks in each treatment 

T r e a t m e n t s R a m b u t a n T e a C i n n a m o n 

G i r t h ( c m ) C r o p ( k g / h a . ) C r o p ( k g / h a ) 

T , ( 3 m x 3 m ) - 1 5 m 2 0 . 2 2 1 0 , 8 2 9 . 3 1 8 9 3 

T 2 ( 3 m x 3 m ) - 1 8 m 1 7 . 4 6 1 0 , 2 8 4 . 4 3 8 1 1 

T 3 ( 3 . 5 m x 3 . 5 m ) - 1 5 m 1 9 . 3 9 1 0 , 4 8 3 . 5 7 6 3 0 

T 4 ( 3 . 5 m x 3 . 5 m ) - 1 8 m 1 8 . 7 1 1 , 7 8 6 . 9 6 8 0 5 

( V H L R o d r i g o , T U K S i l v a and P D Path irana) 

Screening crops for rubber based intercropping (IC/2002/01) 
F e w p l a n t s w e r e d a m a g e d b y w i l d b o a r s a n d t h e r e s t w e r e m a i n t a i n e d . V a n i l a 

p l a n t s w e r e a l s o i n c o r p o r a t e d t o t h i s e x p e r i m e n t u n d e r 2 5 % , 5 0 % a n d 7 5 % s h a d e 

l e v e l s . S i n c e t h e I n f r a R e d G a s A n a l y z e r w a s o u t o f o r d e r , n o e c o - p h y s i o l o g i c a l 

m e a s u r e m e n t s c o u l d b e m a d e ( V H L R o d r i g o , W S e n e v i r a t n e a n d W K a r u n a t i l a k a ) . 

Quantification of carbon fixing capability of rubber 
T h e s t u d y a i m e d t o a s s e s s t h e c a p a b i l i t y o f c a r b o n f i x a t i o n o f r u b b e r w i t h 

r e s p e c t t o d i f f e r e n t c l i m a t i c r e g i m e s , p l a n t i n g d e n s i t y a n d g e n o t y p e s . 

O n t o g e n i c d e v e l o p m e n t o f r u b b e r ; 

In t h e w e t z o n e w h e r e t h e m a j o r i t y o f r u b b e r i s g r o w n , 2 6 s i t e s w i t h s i m i l a r 

g r o w t h c o n d i t i o n s b u t i n d i f f e r e n t a g e s , w e r e s e l e c t e d f r o m t h e g e n o t y p e R R I C 1 0 0 . 

G i r t h at 1.5 m h e i g h t o f 2 5 t r e e s , t o t a l h e i g h t a n d w o o d d e n s i t y o f t h e t r e e w e r e 

m e a s u r e d i n e a c h s i t e w i t h o u t d i s t u r b i n g t h e t r e e s . T h e n , t h r e e m o d e l s w e r e 
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developed to explain the ontogenic variation of girth at 1.5m height, total height and 
the wood density of the tree (Model 1, 2 and 3). 

Girth (cm) = 26.035 Ln (YAP) +0.0863 Model 1 
Total height = 8.0077 Ln (YAP) - 0.8571 Model 2 
Wood density (kg/m3) = 0 .019(YAP) 3 -1 .36(YAP) 2 +32.61(YAP)+507.85 — M o d e l 3 
Where, YAP refers to years after planting. 

Assessment on rubber timber 
Rubber trees in four sites comprising three genotypes, i.e. 28 and 30 year old 

RRIC 100 in two sites, 11 year old RRIC 121 and 30 year old RRIM600, were selected 
for the detailed assessment of timber volume. In total, 64 uprooted trees were 
assessed. The main trunk of the tree and branches up to girth of 20cm were separated 
into sections and timber volume was measured using Smalian's formula [Volume = n 
( d l 2 + d2 2 ) / 80000 * H, where, d l and d2 were the diameters at two ends of the 
cylinder in centimeters whilst H was the height of it in meters]. Two simple models 
(Models 4 & 5) were developed and fitted lines based on two models to estimate 
timber volumes are shown in figures 6 and 7. 

Total timber volume (m 3 ) = -0.02 + 0.394 ( D 2 * TH) - — Model 4 
Total timber volume (m 3 ) = -0.13 + 9.87 D 2 - — Model 5 

Where, D refers to the tree diameter in meters at the height of 1.5m, whist TH 
for the total tree height in meters. 

Assessment on biomass in rubber 
In order to assess the biomass of the above ground components, twenty trees 

with age 4 to 28 years were uprooted and separated into different categories i.e. 
main trunk, branches up to 20cm girth, branches less than 20cm girth, petioles and 
leaves. Timber volume of the main trunk and branches up to the 20cm girth was 
measured and converted into biomass with the knowledge of wood density. Total 
fresh weight was taken in other sections and sub samples were taken for dry weight 
analyses. Then, the proportional allocation of total biomass to different sections was 
determined on percentage basis. 

Then two models were fitted to total biomass and the biomass in the timber 
sections as a function of square diameter (Models 6 and 7) (Figure 8). 

Biomass in timber (kg) = -109.02 + 7299.4 D 2 Model 6 
Total biomass (kg) = -124.15 + 8312.7 D 2 Model 7 

D refers to the tree diameter in meters at the height of 1.5 m. 

6 0 



PLANT SCIENCE 

y = 0.394x - 0.0203 
R 2 = 0.8984 

<u 
E 
j j 
o 
> 
cu 
E 

Diameter * Total height (m 

F i g . 6 . R e l a t i o n s h i p b e t w e e n t i m b e r v o l u m e and the tree d i a m e t e r (at 1.5 m he ight ) and total 
he ight 
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Assessment on carbon in rubber 
Organic carbon content of different plant component i.e. four from woody 

sections up to 20cm girth, one from branches below 20cm girth, twigs (girth between 
5-20cm) and one from leaves and petioles was assessed using the Walkley and 
Black's Rapid Titration Method (Piper 1950). 

Similarly, another two models were developed to estimate the amount of 
organic carbon in timber sections (Model 8) and in all above ground components 
(Model 9) (Fig. 9). 

Organic carbon in timber (kg) = -44.72 + 2994.2 D : Model 8 
Total organic carbon (kg) = -50.92 + 3409.8 D 2 Model 9 
D refers to the tree diameter in meters at the height of 1.5 m. 

Based on the models shown above, the estimated values of total timber 
volume, above ground biomass and organic carbon for timber and other non-timber 
sections at different time levels are given in Table 32. The cumulative values for 
biomass and carbon including the of annual leaf fall and latex harvested are given in 
Table 33. 



2.5 

F i g . 7 . R e l a t i o n s h i p b e t w e e n t i m b e r v o l u m e and the tree d i a m e t e r (at 1.5 m h e i g h t ) 

Diameter 2 (m 2) 

F i g . 8. R e l a t i o n s h i p o f the b i o m a s s in t imber and total b i o m a s s w i t h the tree d i a m e t e r (at 1 5 0 
c m h e i g h t ) , y l and y 2 s h o w the f itted l i n e s to the v a l u e s 
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F i g . 9 . Relationship of the organic carbon in timber and in total biomass (per tree) with the 
tree diameter (at 1.5 m height), y l and y2 show the fitted lines to the values 

T a b l e 3 2 . Estimated values of total timber volume, biomass and carbon contents ('C') in 
above ground components of rubber 

A g e T i m b e r B i o m a s s i n T o t a l b i o m a s s ' C i n ' C i n t o t a l 
( y e a r s ) v o l u m e t i m b e r ( M T / h a ) t i m b e r b i o m a s s 
J (mTha) ( M T / h a ) ( M T / h a ) ( M T / h a ) 

7 60.50 40.55 46.18 16.63 18.96 
10 102.21 69.42 79.05 28.48 32.46 
15 144.38 100.21 114.12 41.11 46.85 
20 163.25 115.74 131.81 47 .48 54.11 
25 165.63 119.89 136.54 49 .18 56.06 
30 155.37 114.79 130.72 47 .09 53.67 
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Table 3 3 . Cumulative total aboveground biomass and carbon contents ('C') including annual 
leaf fall and latex yield of rubber 

Age (years) Total biomass- Cumulative Total carbon- Cumulative 
(MT/ha) (MT/ha) 

7 4 8 . 4 6 2 0 . 6 6 

10 8 8 . 2 7 3 8 . 4 7 

15 1 3 8 . 4 4 6 1 . 5 5 

2 0 1 7 2 . 8 1 7 8 . 1 5 

2 5 1 9 3 . 2 9 8 9 . 0 5 

3 0 2 0 0 . 3 1 9 4 . 4 4 

( V H L R o d r i g o , A N u g a w e l a , E S M u n a s i n g h e and P K W K a r u n a t i l a k e - T h i s projec t w a s 
f u n d e d b y C l i m a t e C h a n g e E n a b l i n g A c t i v i t y ( P h a s e II) P r o j e c t o f the M i n i s t r y o f 
E n v i r o n m e n t & Natura l R e s o u r c e s ) 

Assessment on potential capability of fixing carbon in different genotypes of the 
rubber crop 

The study was aimed to quantify the potential carbon fixation of the mature 
rubber crop through the photosynthesis and to establish the genotypic differences of 
rubber in fixing atmospheric carbon. 

The experiment was conducted in Dartonfield Estate, Agalawatte. RRIC 100 
and RRIC 121 genotypes which planted in 1991 (12 yeas after planting) were selected 
for the study. Leaf area index (LAI) of a rubber tree was calculated by measuring leaf 
area of fallen leaves collected to litter traps during the winter period of the 
experimental field. The proportion of LAI found at three strata of the canopy was 
studied by physical counting using point quadrates. The mean LAI of genotype RRIC 
121 and RRIC 100 for the whole canopy was found as 5.88 and 3.47, respectively. 
Both genotypes have shown a similar pattern of leaf distribution within the canopy 
(Table 34). 

The light extinction coefficient of the clone RRIC 121 and RRIC 100 was 
calculated as 0.3 and 0.58, respectively with the knowledge of light attenuation 
through the canopy. 

Photosynthetic capacity at leaf level was assessed in the form of Light 
Response Curve (LRC) of fully matured detached leaves at three levels of the canopy. 
Photosynthetic parameters such as maximum rates of photosynthesis, photosynthetic 
efficiency and convexity of the LRC were estimated from LRCs and mean rate of 
photosynthesis of different strata was calculated for both sunny and dull days (Table 
35). 
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Table 34. LAI at different positions of the rubber canopy 

Clone Top stratum Middle stratum Lowest stratum 
R R I C 121 3 . 1 3 1 .76 0 . 9 9 
R R I C 1 0 0 1 .84 1 .08 0 . 5 4 

Table 35. Photosynthesis rates at different positions of the rubber canopy 

Clone Light Mean photosynthesis rates (umolm'V 1) 
condition of 

the day Top stratum Middle stratum Lowest stratum 

R R I C 121 s u n n y 4 . 8 6 3 . 5 1 2 . 7 2 
D u l l 4 . 1 0 2 . 7 1 1.88 

R R I C 1 0 0 s u n n y 3 . 4 3 2 . 0 5 1.45 
D u l l 2 . 9 1 1 .49 1.01 

The amount of carbon fixed on a sunny and a dull day was estimated as 8.65 
and 7.0 gm"2, respectively. On this basis, the annual rate of carbon fixed in the 
genotype RRIC 121 was 31.8 M T h a ' whilst 12.21 M T h a ' in RRIC 100 (E S 
Munasinghe, V H L Rodrigo and P K W Karunatilake - This project was funded by 
Climate Change Enabling Activity (Phase II) Junior Research Programme of the 
Ministry of Environment and Natural Resources). 

Economic assessment of rubber plantations of Sri Lanka with special emphasis 
on carbon sequestering capability and timber production 

This is an extension of the project on 'Quantification of carbon fixing 
capability of rubber', aiming to assess the economic benefits rubber plantations in 
terms of latex, timber and environment. Also, the study aimed to evaluate the 
economics of rubber plantations under different widely adopted rubber based 
intercropping systems. 

In order to assess the biomass of the below ground components, seventeen 
trees with age 8 to 23 years were selected and root biomass up to 1cm diameter was 
measured. Total fresh weight was taken and sub samples were taken for dry weight 
and carbon analyses. Then, total biomass and total carbon content of roots were 
determined on dry weight basis. 

Two models were fitted to total biomass and the organic carbon content in the 
root sections as a function of square diameter (Models 1 & 2) (Figures 10 &11). 

Total root biomass (kg) = 11.94 + 561.65 D 2 Model 1 
Total organic carbon (kg) = 4.83+ 227.02 D 2 Model 2 
(in roots) 
D refers to the tree diameter in meters at the height of 1.5 m. 
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Fig. 10. R e l a t i o n s h i p o f total roo t b i o m a s s w i t h the tree d i a m e t e r (at 1.5 m h e i g h t ) 

0 . 0 2 0 . 0 4 0 . 0 6 0 . 0 8 0 . 1 0 0 . 1 2 0 . 1 4 0 . 1 6 

Diameter 2 (m 2) 

Fig.ll. R e l a t i o n s h i p o f the o r g a n i c c a r b o n in r o o t s wi th the tree d i a m e t e r (at 1.5 m h e i g h t ) 

A field survey was commenced to investigate the socio economic conditions 
of rubber based intercropping systems. A financial evaluation at the smallholder 
farmer level on three widely used intercropping systems such as banana, tea and 
pineapple was the focus in this survey. Twenty farmers were interviewed by end of 
the year 2004 (V H L Rodrigo, E S Munasinghe and P K W Karunatilake in 
collaboration with the University of Sri Jayawardenapura. - This project was initially 
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funded by Climate Change Enabling Activity (Phase II) Project of the Ministry of 
Environment & Natural Resources and subsequently extended with the financial 
assistant given by CARP). 

Rubber - Rattan intercropping trial - IC/RR/1996 - Kuruwita Sub - station 
This rubber/rattan intercropping trial was established in October 1996 and 

comprised of three indigenous species of rattan (Annual Review 1996). The growth of 
rattan was good but measuring the growth in height of rattan plants was not possible due 
to the tallness, bending of the stems and inaccessibility due to the thorny fronds (L S S 
Pathiratna and M K P Perera). 

Possibilities of intercropping Cinnamon under Rubber IC/RC/1998 - Kuruwita 
The experimental details are given in Annual Review 1998. The growth in 

girth of rubber trees was highest in treatments having widest inter row spacing with 
single rows of rubber. The growth in all treatments with paired rows was comparable 
with the 8.4m inter row spacing treatment (Table 36). 

Cinnamon bark yield was highest in wider inter row spacing treatments with 
rubber planted with paired rows. Those treatments with narrow inter row spacing 
gave low yields (Table 37). 
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T a b l e 3 6 . Growth of rubber trees in girth (cm) under different inter row spacing treatments 

I n t e r r o w s p a c i n g t r e a t m e n t s ( m ) 

7 . 2 8 . 4 9 . 6 1 0 . 8 1 2 . 0 1 3 . 2 1 3 . 2 1 4 . 4 1 5 . 6 1 6 . 8 1 8 . 0 
Girth 

( c m ) * 

4 9 . 9 d 5 2 . 8 b e d 5 2 . 2 b e d 5 4 . 0 a b c 5 5 . 2 a b 5 6 . 3 a 5 2 . 0 b e d 5 0 . 8 c d 4 9 . 9 d 4 9 . 6 d 5 1 . 4 c d 

( F i g u r e s wi th the s a m e letter are not s i g n i f i c a n t l y d i f ferent ) 

T a b l e 3 7 . Bark yield of cinnamon (Kg/ha) under different inter row spacing treatments 

I n t e r r o w s p a c i n g t r e a t m e n t s ( m ) 

7 . 2 S 8 . 4 S 9 . 6 S 1 0 . 8 S 1 2 . 0 S 1 3 . 2 S 1 3 . 2 P 1 4 . 4 P 1 5 . 6 P 1 6 . 8 P 1 8 . 0 P 
Bark y i e l d 3 3 5 . 0 2 4 4 . 5 3 1 9 . 3 3 3 6 . 3 4 1 4 . 8 4 8 8 . 8 3 8 2 . 2 4 7 7 . 7 5 5 2 . 2 6 2 9 . 6 5 3 4 . 6 

( S - S i n g l e r o w o f rubber; P- paired r o w s o f rubber) 

( L S S Pathiratna and M K P Perera) 



PLANT PATHOLOGY AND MICROBIOLOGY 

C K Jayasinghe 

S U M M A R Y 

The incidence of Phytophthora leaf fall (PLF) reached the epidemic 
proportions in all rubber growing districts, and it was the highest recorded for the last 
decade. This situation was predicted early and an interim circular was sent to all 
authorities for them to be vigilant of bark rot, the 2 n d phase of PLF. Observations of 
an island-wide survey indicated that no clone recommended for large scale planting 
was susceptible to Corynespora leaf fall disease (CLF). However, clone 
recommendation was revised as few clones from Group II & III were found to be 
susceptible to CLF. Mangiferae indica was proved to be a new alternate host for the 
pathogen Colletotrichum acutatum in Sri Lanka. C. acutatum was reconfirmed to be 
the major cause of Colletotrichum leaf disease in rubber plantations using D N A 
technology. New protocols were developed to screen rubber clones against major 
leaf diseases and three surveys were conducted using this newly developed 
methodology. Benomyl and tebuconazole were found to be effective in controlling 
Botryodiplodia theobromae. A biocontrol formulation based on antagonistic fungus 
Trichoderma harzianum was proved to be effective in controlling white root disease. 

D E T A I L E D R E V I E W 

Dr C K Jayasinghe, Head of Plant Pathology and Microbiology Department 
was appointed as the Acting Deputy Director Research with effect from 08.01.2004. 
Principal Research Officer Dr (Miss) W P K Silva left overseas on special leave on 
15 t h October. She is expected to resume duties on 3 r d January 2005. Principal 
Research Officer, Dr K E Jayasuriya and Audio Visual Production Officer, Mr W 
Amaratunge were on duty throughout the year. Experimental Officers, Mr E B 
Fernando, Mrs T H P S Fernando and Mrs B I Tennakoon, Technical Officers Mr C 
Wijeratne, Mr S R D P C Peiris, Mrs N Jayawardene and Mr E A D N Nishantha, 
Clerk Typist, Mrs P Amarasekera continued to work in the Department. Mrs D 
Siriwardene, Experimental Officer was on maternity leave from 5 l h August to 7 l h 

December. 

Research Students 
Miss T A D P Thambugala, an undergraduate from the University of 

Kelaniya, completed her final year project entitled "Pathogenesis and control of 
Colletotrichum species, causative agents of Colletotrichum leaf disease of rubber" 
under the supervision of Dr C K Jayasinghe. 
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Seminars/Conferences/Meetings/Workshops attended 

O f f i c e r S u b j e c t O r g a n i z a t i o n 
D r C K J a y a s i n g h e P e s t i c i d e t e c h n i c a l a d v i s o r y c o m m i t t e e D e p t . o f A g r i c u l t u r e 
D r C K J a y a s i n g h e N a t i o n a l c o m m i t t e e o n c o c o n u t m i t e C R I 
D r C K J a y a s i n g h e 
D r C K J a y a s i n g h e 

S p e c i a l i s t c o m m i t t e e o n plant p r o t e c t i o n C A R ? 

D r W P K S i l v a S y m p o s i u m o n p l a n t a t i o n c r o p re search T R I / C R I / R R I 
D r K E J a y a s u r i y a 
D r C K J a y a s i n g h e A t t e n d e d the C F C - Corynespora projec t 

i n c e p t i o n m e e t i n g h e l d in M e d a n , I n d o n e s i a , 
1 6 , h - 2 0 , h D e c e m b e r 2 0 0 4 . 

I R R D B 

Seminars/Training programs conducted 
Dr C K Jayasinghe, Dr W P K Silva and Dr K E Jayasuriya served as 

resource personal in training Estate Managers, trainee Asst. Managers, Asst. 
Managers and Field Officers. Mr E B Fernando, Mrs T H P S Fernando, Mrs B I 
Tennakoon and Mrs D Siriwardene covered the practical aspects of above 
programmes while all the staff members extended their fullest cooperation in 
educating students from Universities, Technical Colleges and schools on Department 
activities. Dr K E Jayasuriya served as a resource personal in the workshop on "Status 
of Biological Methods of Crop Pest Control and Potential for Future Use" conducted 
by CARP. 

Visits 
The Department staff made 11 Advisory visits, 140 Experimental and 94 

visits for other purposes. 

G E N E R A L 

The incidence of Phytophthora leaf fall (PLF) reached the epidemic 
proportions in all rubber growing districts. Main factors that contributed to this 
severe outbreak were the prolonged SW monsoon and low incidence of Oidium leaf 
fall during the refoliation period due to the dry weather that prevailed at the beginning 
of the year. This situation was predicted early and an interim circular was sent to all 
authorities requesting them to be vigilant of bark rot, the second phase of PLF. 

Observations of an island-wide survey carried out on new RRISL clones 
revealed that RRISL 201, RRISL 215, RRISL 222, RRISL 223, RRISL 226, and 
RRISL 208 are susceptible to Phytophthora infection. 

Island-wide survey on Corynespora disease situation was undertaken. N o 
clone recommended for large scale planting was found to be infected with the disease. 
However, two heavily affected clones, namely RRISL 202 (a clone recommended for 
small scale planting), and RRISL 200 (Experimental clone) were removed from the 
recommendation and experimental trials respectively. Moderate infections have been 

7 0 



P A T H O L O G Y 

detected on clones recommended for small scale planting namely RRISL 201 and 
RRISL 217 and it was decided to make further observations on these clones before 
recommending for growers. 

The project, Possibility of the popularization of Oidium-susceptib\e high 
yielding clones with the predicted climate change" was awarded to Mrs T H P S 
Fernando by the Ministry of Environmental and Natural Resources under Climate 
Change Enabling Activity (Phase II) and successfully completed under the 
supervision of Dr C K Jayasinghe. A safety guide entitled "Safety Hand Book: 
Precautions Against Chemical Hazards and Biological Threats" was published. It 
will provide step-by-step advise to protect the researcher and the environment from 
chemical and bio threats. 

New protocols were introduced based on statistical designs to screen Hevea 
clones against common canopy diseases, Oidium leaf fall, Phytophthora leaf fall and 
Corynespora leaf fall. These protocols were developed based on the experience of 
the Plant Pathology and Microbiology Department and internationally accepted field 
screening procedures. This newly developed methodology will be used in all future 
studies on screening of rubber clones. 

Rodent damage on oil palm plantations has become a serious threat during 
2003 and 2004. Several workshops were organized with the collaboration of the 
Registrar of Pesticides to educate the growers on the managements of bandicoots. 

Dr C K Jayasinghe was invited by the International Rubber Research and 
Development Board (IRRDB) to attend the CFC - Corynespora Project Inception 
Meeting held in Indonesia during 16 t h -20 t h December. This meeting was held to 
discuss the details of programmes suggested by the scientists of five South and South 
East Asian rubber growing countries including the writer on the efficient management 
of Corynespora leaf fall. Common Fund for Commodities tentatively agreed to 
provide around 13,000 US $ to be utilized in future research on CLF in Sri Lanka. 

L A B O R A T O R Y A N D F I E L D I N V E S T I G A T I O N S 

Chemical control of Hevea diseases (CC/89/1) 
Screening of fungicides against Corynespora cassiicola 

Final observations on the spraying program against Coiynespora leaf fall 
disease were made and summary of the results are presented in the Table 1. It was 
revealed that there was no significant improvement of the canopy density in most of 
the plots sprayed with fungicides (C K Jayasinghe and C Wijeratne). 
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Table 1. Disease severity score of the clone RRIC 110 in treated and control plots of chemical 
spraying trials at different sites 

Site A v e r a g e disease severity index 

Treated plots Contro l plots 

S a l a w a E s t a t e 1 .80 ( M ) 2 . 0 3 ( S ) 

L a g o s E s t a t e 2 . 2 3 ( S ) 2 . 2 0 ( S ) 

2 . 0 6 ( S ) 2 . 2 6 ( S ) 

1 .63 ( M ) 2 . 2 3 ( S ) 

K u r u w i t a E s t a t e B I D 1 - 2 . 2 5 

B I D 2 - 2 . 4 6 ( S ) N A 

B I D 3 - 2 . 3 1 

B D 4 - 2 . 2 0 

B 2 D 1 - 2 . 3 0 

B 2 D 2 - 2 . 2 0 ( S ) N A 

B 2 D 3 - 2 . 4 0 

B 2 D 4 - 2 . 4 0 

F o u r d e n s i t i e s B 3 D 1 - 2 . 6 6 

B 3 D 2 - 2 . 3 3 ( S ) N A 

B 3 D 3 - 2 . 1 0 

B 3 D 4 - 2 . 4 6 

B 4 D 1 - 2 . 4 -

B 4 D 2 - 2 . 1 2 ( S ) N A 

B 4 D 3 - 2 . 3 1 

B 4 D 4 - 2 . 2 4 

N A - D a t a not a v a i l a b l e ; M - M o b i l e ; S - S e v e r e 

Screening of fungicides against bark rot caused by Phytophthora spp. 
In vitro screening of fungicides was completed. Field trials with selected 

chemicals are in progress (C K Jayasinghe and N Dharmadasa). 

In vitro screening of fungicides against Rigidoporus microporus 
Commercially available phenolic compounds such as Catecol, Salicylic acid 

and Quinol were screened against the growth of R. microporus under laboratory 
condition in view of finding new alternative substances that could be used as a cheap 
material (K E Jayasuriya, C K Jayasinghe and D Siriwardene). 
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PATHOLOGY 

Biology of Common Pathogens (BCP/90/1) 
Authentification of Colletotrichum species causing Colletotrichum leaf disease of 
rubber by molecular markers 

Polymorphic RAPD bands generated were used in identifying several 
Colletotrichum isolates collected from different clones of rubber grown in different 
agro-climatic regions. It was found that most of the isolates collected were 
Colletotrichum acutatum (W P K Silva, C K Jayasinghe, T H P S Fernando, A 
Jayakody and E H Karunanayake: collaborative project with the University of 
Colombo. Partially funded by CARP). 

Cross inoculation studies with Cylindrocladium quinqueseptatum 
Results of the screening of rubber clones against C. quinqueseptatum, a new 

record on rubber showed that all the clones tested were susceptible to the pathogen 
under laboratory conditions. However, they showed varying intensities of 
susceptibility to Cylindrocladium. Statistical analysis revealed that IAN 717 is a 
resistant clone to Cylindrocladium leaf Spot disease (C K Jayasinghe, W P K Silva 
and N Nishantha). 

Screening of Clones for Leaf and Panel Diseases (SC/89/1) 
Possibility of the use of "Cassicolin" in screening of clones against Corynespora 
leaf fall 

New experiment was initiated to check the possibility of the use of cassicolin 
(a toxin extracted from C. cassiicola) in screening of clones against CLFD (W P K 
Silva, C K Jayasinghe, N Nishantha and T H P S Fernando). 

Screening of clones against Corynespora using scopoletin 
Leaf extracts of several clones were tested for the presence of scopoletin 

using thin layer chromatography. Experiment is in progress to screen all the 
recommended clones (W P K Silva, C K Jayasinghe and P Pieris). 

Development of molecular markers to identify clones resistant to Corynespora leaf 
fall 

AFLP technique was employed to develop a molecular marker in identifying 
resistant clones to CLF. Preamplification was completed and selective amplification 
reactions are in progress ( W P K Silva, C K Jayasinghe, N Nishantha, A Jayakody 
and E H Karunanayake: Collaborative project with the University of Colombo. 
Partially funded by CARP). 

Screening of clones against Phytophthora leaf fall 
Observations of an island-wide survey carried out on new RRISL clones 

revealed that RRISL 203, RRISL 201, RRISL 215, RRISL 222, RRISL 223, RRISL 
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226 and RRISL 208 are susceptible to Phytophthora infections. However, moderate 
to severe infections were observed on tolerant clones also in locations where 
microclimate was extremely favourable for propagation and spread of the pathogen 
(C K Jayasinghe and E B Fernando). 

Maintenance of nurseries established for screening purposes 
A new nursery was established at Kuruwita sub-station using all 

recommended claones (C K Jayasinghe, W P K Silva, T H P S Fernando and N 
Nishantha: collaborative project with CARP). 

Island-wide survey on Corynespora leaf fall disease incidence in Sri Lanka 
The above survey was completed using newly developed protocols and 

observations were made throughout the island on recommended and potential clones 
in Group 1, Group 2 and Group 3 (Table 2, 3 and 4). 

Ranking given based on the disease severity index, revealed that 8 clones 
among the 34 clones were susceptible to the disease at varying intensities. N o clone 
recommended for large scale planting was found to be infected with the disease. Two 
heavily affected clones namely RRISL 202 (a clone recommended for small scale 
planting) and RRISL 200 (experimental clone) were removed from the 
recommendation and kept under observations. Moderate infections have been 
detected on RRISL 201 and RRISL 217 which are recommended for small scale 
planting and it was decided to make further observations on these clones before 
recommending for growers. The other Group 2 clone susceptible to the disease was 
RRISL 133 and it showed very light infection. The rest of the susceptible clones 
represented the Group 3, genetic materials recommended for estate/RRI collaborative 
trials (C K Jayasinghe, W P K Silva, T H P S Fernando, N Nishantha collaborative 
project with CARP). 

T a b l e 2 . Disease severity score of the clones recommended in Group (recommended to be 
planted upto 10% of the extent) 

C l o n e A v e r a g e d i s e a s e s e v e r i t y i n d e x 

R R I C 1 0 0 

R R I C 1 0 2 

R R I C 121 

R R I C 1 3 0 

P B 2 1 7 

0 

0 

0 

0 

0 

P B 2 8 / 5 9 0 

0 - h i g h l y res is tant 

7 4 



P A T H O L O G Y 

Table 3 . Disease severity score of the clones recommended in Group 2 (recommended to be 
planted upto 3% of the extent) 

Clone A v e r a g e disease severity index 

R R I C 1 1 7 0 

R R I C 1 3 3 0 . 6 7 

R R I S L 2 0 3 0 

R R I S L 2 0 5 0 

R R I S L 2 0 6 0 

R R I S L 2 1 1 0 

R R I S L 2 1 5 0 

R R I S L 2 1 7 1 .76 

P B 2 3 5 0 

P B 2 6 0 0 

B P M 2 4 0 

0 , h i g h l y res is tant; 0 . 0 1 - 1 .00 , l ight i n f e c t i o n s ; 1.01 - 2 . 0 0 , m o d e r a t e i n f e c t i o n s 

Table 4 . Disease severity score of the clones recommended in Group 3 (recommended to be 
planted as estate/RRI collaborative clone trials. Each clone to be planted upto 2 
ha) 

Clone A v e r a g e disease severity index 

R R I S L 2 0 0 3 . 8 3 

R R I S L 2 0 1 1.57 

R R I S L 2 0 4 0 

R R I S L 2 0 8 2 . 8 6 

R R I S L 2 1 8 0 . 1 3 3 

R R I S L 2 2 0 0 

R R I S L 2 2 1 0 

R R I S L 2 2 2 0 

R R I S L 2 2 6 0 

G P S 1 0 

P B 2 5 5 0 

P R 2 5 5 0 . 0 3 

R R I I 105 0 

R R I S L 2 0 0 0 0 

R R I S L 2 0 0 1 0 

R R I S L 2 1 9 0 

0 , h i g h l y res is tant; 0 . 0 1 - 1 .00 , l ight i n f e c t i o n s ; 1.01 - 2 . 0 0 , m o d e r a t e i n f e c t i o n s , 
2 . 0 1 - 3 . 0 0 , s e v e r e i n f e c t i o n s 
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Biological Control of Hevea Diseases (BC/89/1) 
Biological control of white root disease 

The evaluation of the Tio medium has been continued during this period, 
using the 3 r d consecutive experiment established in the premises of RRI (K E 
Jayasuriya and B I Tennakoon). 

Biological control of rubber nursery diseases 
The biocontrol isolate T 2 i was initially identified as Trichoderma aureo-

viride according to Rifai identification procedure, and was initially screened in field 
conditions using young plants. Attempts were made to produce new virulent biotypes 
from T 2 i using UV radiation (K E Jayasuriya and C Wijeratne). 

Biological control of bark and stem diseases 
Initial studies were commenced to isolate and identify microflora antagonistic 

against bark and stem infecting pathogens from bark and trunk area of three clones, 
viz. RRIC 100, 121 and 130. Bark sample were collected from the above clones from 
different areas and organism were isolated on PDA (K E Jayasuriya and D 
Siriwardene). 

Defence mechanism of rubber (DM/89/1) 
Defence mechanism of rubber 

Total soluble phenolic compounds were determined in leaves of some 
selected, new clones as a one criteria of defense aspect to be compared. However, 
according to the results obtained from the investigated clones, a firm relationship 
could not be found with relation to the overall response of clones against leaf disease. 
Therefore other criteria were considered to be investigated (K E Jayasuriya and B I 
Tennakoon). 

M I S C E L L A N E O U S 

Poisoning of stumps to improve the methods of clearing of old stand during 
replanting 

Assessments were taken from the critical trial established at Gallewatta 
division. The decaying rate of cut logs was determined using a simple key developed 
by the Dept. of Plant Pathology and Microbiology. During the period, different 
decaying fungi were isolated from treated logs, purified and subjected to a laboratory 
trial to determine the wood decaying rate. Rubber wood blocks (1 cm 1 ) were 
sterilized and inoculated with the isolates for determination of the decaying rate of the 
inoculated organism (K E Jayasuriya, C K Jayasinghe, E B Fernando and P Pieris). 
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Eradication of White root disease in patches of immature, young or old mature 
rubber lands to increase the land use efficiency and productivity 

The project is in progress and an application for funding was forwarded to the 
CARP, which was considered favourably by the committee. Financial support to 
carryout the project for a period of 3 years commencing from January 2005 was 
granted. Note that details of the projects were given in the 2003 Annual Review (K E 
Jayasuriya, C K Jayasinghe, E B Fernando and P Peiris). 

Mangifera indica: an alternative host for Colletotrichum acutatum 
Mangifera indica (mango), a fruit tree planted in an around rubber plantations 

was proved to be an alternate host for C. acutatum (C K Jayasinghe and T H P S 
Fernando). 

Possibility of the popularisation of Oidium susceptible high yielding clones with the 
predicted climate change 

The above project was awarded to Mrs T H P S Fernando by the Ministry of 
Environment and Natural Resources under the Climate Change Enabling Activity 
(Phase II) and it was successfully completed under the supervision of Dr C K 
Jayasinghe. The study revealed that the elongation of the dry spells and the temporal 
variation during the refoliation period in main rubber growing areas directly affect the 
severity of secondary leaf fall (T H P S Fernando and C K Jayasinghe). 

Antifungal activity of extracts from common cover crops of rubber plantations in 
Sri Lanka 

Leaf extracts of Muccuna and Pueraria were tested against rubber pathogens 
using Poisoned Food Technique. It was found that there is an antifungal effect in 
both extracts (C K Jayasinghe and D Siriwardene). 

Laboratory screening of fungicides against Botryodiplodia isolates 
Benomyl and Folicur were found to be the best in controlling the mycelial 

growth out of five fungicides tested, viz- Macksel, Captan, Copper oxychloride, 
Benomyl and Folicur against 14 isolates (C K Jayasinghe and N Jayawardene). 

Morphological characters and Pycnidia production of 14 isolates of 
Botryodiplodia theobromae 

Morphological characters of 14 isolates on Potato Dextrose Agar (PDA) were 
investigated. Isolate B3 produced significantly higher number of pycnidia compared 
to B16 on PDA (C K Jayasinghe and N Jayawardene). 
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SOILS AND PLANT NUTRITION 

Lalani Samarappuli 

S U M M A R Y 

It is shown that weed control was better under the leguminous cover crop, 
Mucuna bracteata, compared to Pueraria phaseoloides, probably due to its very 
vigorous growth and the potential saving from selective weeding during the immature 
period of rubber is around Rs.25,0007ha. Placement of encapsulated fertilizer in the 
polybag appears to be agronomically as effective as the current fertilizer 
recommendation for young budding plants. Data revealed that the growth of the scion 
could be improved by resuming fertilizer application at the time of cutback, although 
the differences were not statistically significant. Delaying of bud grafting and cut back, 
as often being the case in large-scale commercial nurseries, significantly affect the 
scion growth and this negative effect cannot be recovered by applying fertilizer at cut 
back time. It also appears that sulfate of ammonia is more effective than urea as the 
source of N for young budding seedlings. Moreover, data revealed that diammonium 
phosphate is not effective as a basal P source in young budding nurseries compared to 
phosphate rock fertilizers. 

Leaf N, P, K and Mg contents of mature rubber leaves collected during the 
soil and foliar survey in the year 2004 indicated that fertilizer application should be 
continued uninterruptedly during the initial period of tapping. The site-specific 
fertilizer recommendation programme for mature rubber provided fertilizer 
recommendations for 6500 hectares in the estate sector. Under the land selection 
programme for planting rubber 300 hectares were surveyed. The Department analyzed 
approximately 350 samples (1500 parameters) for outside organizations during the 
year. 

D E T A I L E D R E V I E W 

Staff 
The Head of the Department, Dr (Mrs) Lalani Samarappuli and Dr R S 

Dharmakeerthi, Soils Chemist were on duty throughout the year. Assistant Soils 
Chemist, M r D N P Wickramasinghe continued his postgraduate studies in USA. 

Experimental Officers, Messrs H D S P Perera, R Hettiarachchi, C Maheepala, 
S N Silva, P Karunadasa, U Mitrasena, A N Yakandawela, T B Dissanayake, V 
Edirimanne and A Thevarapperuma and Technical Officers, Messrs P R 
Puhambugoda, J A S Chandrasiri and T Gunatilleke and the English Stenographer Mrs 
L Rupasinghe were on duty throughout the year. 
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Research students 

L a l a n i S a m a r a p p u l i 

La lan i S a m a r a p p u l i 

La lan i S a m a r a p p u l i 

L a l a n i S a m a r a p p u l i 

La lan i S a m a r a p p u l i 

La lan i S a m a r a p p u l i 

La lan i S a m a r a p p u l i 

S D h a r m a k e e r t h i 

Mucuna bracteata a s a c o v e r 
c r o p for rubber (Hevea 
brasiliensis) in Sri L a n k a 
C D M and K y o t o P r o t o c o l -
W h e r e are w e ? 

Poss ib i l i t i e s o f C trading in the 
plantat ion sec tor 
I m p a c t o f c l i m a t e c h a n g e o n 
p r o d u c t i v i t y o f rubber , 
adapta t ion m e a s u r e s and r o l e o f 
rubber p lanta t ions a s a 
m i t i g a t i o n o p t i o n 
R e c e n t a d v a n c e s in fert i l izer 
u s e in rubber 
E s t a b l i s h m e n t o f Mucuna 
bracteata in the f i e ld 
P h y s i c a l P r o p e r t i e s o f S o i l and 
It 's I m p o r t a n c e in A g r i c u l t u r e 
Fert i l i zer a p p l i c a t i o n to rubber 

First s y m p o s i u m o n P l a n t a t i o n 

C r o p R e s e a r c h : T R I / R R I / C R I 

Institute o f E n g i n e e r s , Sri L a n k a 

A s i a C a r b o n N e t 

M i n i s t r y o f E n v i r o n m e n t and 

Natura l R e s o u r c e s 

R R I S L 

B o g a w a n t a l a w a P l a n t a t i o n s 
Ltd. 

S o i l S c i e n c e S o c i e t y o f Sri 
L a n k a 

B o g a w a n t a l a w a P l a n t a t i o n s 
Ltd . 

Seminars/Conferences/MeetingsAVork-shops attended 

Officer Subject Organizat ion 
Lalan i S a m a r a p p u l i C T r a d i n g for p lanta t ion s e c t o r 

Lalani SamaraDpul i W o r k i n g G r o u p o n O r g a n i c 
Fer t i l i zers 

La lan i S a m a r a p p u l i D e v e l o p i n g S t r a t e g i e s for S o i l 

Fert i l i ty I m p r o v e m e n t 
Lalani S a m a r a p p u l i O r g a n i c farming 

Lalani S a m a r a p p u l i M I S 

M i n i s t r y o f P lanta t ion 
Industr ies 

Sri L a n k a S t a n d a r d s Ins t i tut ion 

D e p t . o f A g r i c u l t u r e 

L a n k a O r g a n i c Agr icu l tura l 

M o v e m e n t 

C A R P 
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• M i s s H A N U p e a k s h a n i , a n u n d e r g r a d u a t e s t u d e n t f r o m t h e U n i v e r s i t y o f 

R u h u n a , c o m p l e t e d h e r f i n a l y e a r p r o j e c t o n " A n i n v e s t i g a t i o n o n n i t r o g e n 

m i n e r a l i z a t i o n o f Hevea l e a f l i t t er in r u b b e r g r o w i n g s o i l s " u n d e r t h e s u p e r v i s i o n 

o f D r R S D h a r m a k e e r t h i . 

Seminars/Conferences/Meetings/W ork-shops addressed 

Officer Subject Organizat ion 



O f f i c e r S u b j e c t O r g a n i z a t i o n 

Lalani S a m a r a p p u l i Fer t i l i zer d i s t r ibut ion in smal l M i n i s t r y o f P lanta t ion 

h o l d i n g s Industr ie s 

L a l a n i S a m a r a p p u l i S c i e n t i f i c C o m m i t t e e M e e t i n g R u b b e r R e s e a r c h Inst i tute 
S D h a r m a k e e r t h i 

S D h a r m a k e e r t h i First s y m p o s i u m o n P lanta t ion C r o p T R I / R R I / C R I 
R e s e a r c h 

S D h a r m a k e e r t h i A d v a n c e s in K re search in Sri N F S 
L a n k a 

S D h a r m a k e e r t h i G e o - I n f o r m a t i c s 2 0 0 4 P G I A 

Training programmes 

C l i e n t N o . o f p r o g r a m m e s 
P lanta t ion E x e c u t i v e s 0 2 
E s t a t e M a n a g e r s 0 6 
F i e l d Of f i cers 0 4 

E s t a t e W o r k e r s 0 3 

R u b b e r D e v e l o p m e n t O f f i c e r s 0 0 
S m a l l h o l d e r s 0 2 

U n i v e r s i t y S t u d e n t s 0 6 
N D T S t u d e n t s 0 2 

Advisory visits 

C l i e n t N o . o f v i s i t s 

P lanta t ions 14 

S m a l l h o l d i n g s 1 0 

L A B O R A T O R Y A N D F I E L D I N V E S T I G A T I O N S 

Soil fertility management 
Mulching 

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

f e r t i l i z e r d u r i n g m a t u r e p h a s e . T h e i n c o r p o r a t i o n o f 5 k g r i c e s t r a w p e r t r e e w a s d o n e 

a s m u l c h i n g t r e a t m e n t . T e s t t a p p i n g w a s d o n e t o a s s e s s t h e l a t e x y i e l d ( T a b l e 1 ) 

( L a l a n i S a m a r a p p u l i , U M i t r a s e n a a n d T G u n a t h i l a k a ) . 
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SOILS 

Table 1. Effect of mulching on yield of rubber 

Species Yield (g/t/t) 

N o fert i l izer , n o m u l c h i n g 3 8 . 6 A 

Fert i l i zer o n l y , n o m u l c h i n g 4 4 . 2 B 

M u l c h i n g w i t h o u t fert i l izer 4 3 . 8 B 

M u l c h i n g w i t h fert i l izer 4 7 . 5 B 

( M e a n s w i t h s a m e letter are no t s i g n i f i c a n t l y d i f f erent ) 

Ground cover management 
New cover crop species 

T h e e x p e r i m e n t o n Mucuna bracteata in c o m p a r i s o n w i t h Pueraria, w a s 

c o n t i n u e d . D a t a i n d i c a t e d t h a t d r y w e i g h t o f g r e e n m a t t e r o f Mucuna u n d e r m a t u r e 

r u b b e r w a s f o u r t i m e s h i g h e r t h a n Pueraria ( T a b l e 2 ) ( L a l a n i S a m a r a p p u l i , P 

K a r u n a d a s a , U M i t r a s e n a a n d T G u n a t h i l l a k e ) . 

Table 2 . Growth of M u c u n a under mature rubber 

Species Biomass product ion (kg/ha) 
Pueraria phaseoloides 2 , 4 4 0 
Mucuna bracteata 6 4 5 

( M e a n s wi th s a m e letter are not s i g n i f i c a n t l y d i f f erent ) 

A t S a p u m a l k a n d a e s t a t e , D e r a n i y a g a l a a n e x p e r i m e n t ( S M C - G C / C / 9 7 / 1 ) ) w a s 

s t a r t e d i n a 1 9 9 7 r e p l a n t i n g t o s t u d y t h e i n f l u e n c e o f Wedelia trilobeta ( A r u n a d e v i ) , o n 

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

Pueraria. E f f e c t o f t h i s c o v e r c r o p o n g r o w t h o f r u b b e r p l a n t s a r e p r e s e n t e d in T a b l e 

3 ( L a l a n i S a m a r a p p u l i , P K a r u n a d a s a a n d U M i t r a s e n a ) . 

Table 3 . Effect of W e d e l i a tr i lobeta (Arunadevi) on growth of rubber plants 

Treatment Girth (cm) 

Pueraria phaseoloides + P 5 2 . 3 A 

Wedelia trilobeta + P 4 8 . 9 B 

( M e a n s wi th s a m e letter are not s i g n i f i c a n t l y d i f ferent ) 

Phosphate fertilizers for cover crops 
T h e f i e l d e x p e r i m e n t , ( S M C - G C / P / 9 7 / 1 ) in W e n i w e l l a e s t a t e , K e g a l l e t o s t u d y 
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the effectiveness of Eppawela rock phosphate (ERP) as a source of P for leguminous 
ground covers, both creeping and bush/tree types were continued. The study consisted 
of three P treatments: no P, ERP and IRP and two cover types: Mucuna bracteata and 
Flemingia macrophylla. Effect of these treatments on leaf P content of rubber plants 
is presented in Table 4. The data seems to suggest that ERP can be used as the source 
of P for Mucuna and Flemingia without any adverse effect on growth of rubber plants 
(Lalani Samarappuli, P Karunadasa and U Mitrasena). 

T a b l e 4 . Effect of different sources of phosphate for M u c u n a and F l e m i n g i a on leafP content 
of rubber plants 

T r e a t m e n t L e a f P ( % ) T r e a t m e n t 

Mucuna Flemingia 
N o P 0 . 1 5 0 A 0 . 1 5 3 A 

E R P 0 . 1 6 9 B 0 . 1 7 1 8 

I R P 0 . 1 7 2 8 0 . I 7 5 8 

( M e a n s w i t h s a m e letter are not s i g n i f i c a n t l y d i f ferent ) 

Planting practices for tree legumes 
Field experiment (SMC-GC/TL/96/1), started to compare the efficiency of 3 

systems of planting Crotolaria micans and Flemingia macrophylla as successful tree 
legume species that can be grown between the rows of rubber plants which could 
provide enough material for mulching, was continued. The treatments consisted of 3 
planting practices; Crotolaria micans only, Flemingia macrophylla only and 
Crotolaria + Flemingia. Effect of these treatments on girth of rubber plants is 
presented in Table 5 (Lalani Samarappuli, P Karunadasa and U Mitrasena). 

T a b l e 5. Effect of different planting systems on girth of rubber plants 

T r e a t m e n t G i r t h ( c m ) 

Crotolaria micans 5 3 . 0 A 

Flemingia macrophylla 5 3 . 8 A 

Flemingia + Crotolaria 5 4 . 1 A 

( M e a n s w i t h s a m e letter are not s i gn i f i can t ly d i f f erent ) 

Soil conservation and development of degraded lands 
The survey started to categorize the rubber lands into 3 slope classes and to 

estimate their relative extents in rubber growing districts was extended to other rubber 
growing districts and data are being analysed (Lalani Samarappuli and T Gunatilleke). 
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Weeds and weed control 
The experiment started to study the performance of different weedicides on 

control of Mucuna bracteata in the field was continued (Lalani Samarappuli, T 
Gunatilleke, U Mitrasena and A Thevarapperuma). 

The other field experiment started to study the control of different weed 
species by Mucuna bracteata was also continued (Lalani Samarappuli, T Gunatilleke, 
U Mitrasena and A Thevarapperuma). 

Soil moisture stress management (Feasibility of growing rubber in drier areas) 
Field experiments (SMC-Ag/F/88/3) at Nalanda estate, Ulpotha, (SMC-

Ag/F/98/1) and (SMC-GC/C/99/1) at Bibile estate, Bibile, (SMC-Ag/F/99/1) and 
(SMC-Ag/M/99/1) at Nottinghill estate, Kahapathwela and (SMC-GC/TL/98/1) at 
Kumarawatta estate, Monaragala are in progress to study the soil moisture stress 
management with different soil management and fertilizer practices (Lalani 
Samarappuli, P Karunadasa and U Mitrasena). 

Mulching 
Two field experiments at Bibile estate, Bibile and Nottinghill estate, 

Kahapathwela are in progress to study the effect of mulching on growth of Hevea 
plants. Girth at six years after planting in Bibile and girth at five years after planting 
in Kahapathwela are given in Tables 6 (Lalani Samarappuli, P Karunadasa, U 
Mitrasena and T Dissanayake). 

T a b l e 6 . Effect of mulching on girth of rubber plants 

T r e a t m e n t G i r t h ( c m ) i n B i b i l e G i r t h ( c m ) i n K a h a p a t h w e l a 

N o m u l c h 4 2 . 9 B 4 8 . 7 B 

W i t h m u l c h 4 7 . 6 A 5 2 . 5 A 

Field experiment (SMC-Ag/M/99/1) is in progress at Nottinghill estate, 
Kahapathwela to study the effect of different mulching materials on growth of Hevea 
plants in a comparatively drier area. Treatments consisted of four mulching materials 
and a control; no mulching (MO), paddy straw ( M l ) , coir dust (M2), paddy husk (M4) 
and green manure (M5). Girth at five and a half years after planting and tappability of 
rubber plants are given in Table 7 (Lalani Samarappuli, P Karunadasa and U 
Mitrasena). 
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T a b l e 7 . Effect of different mulching materials on girth of rubber plants 

T r e a t m e n t G i r t h ( c m ) T a p p a b i l i t y ( % ) 

N o m u l c h 4 7 . 1 A 4 2 . 7 B 

P a d d y h u s k 5 0 . 3 B 7 0 . 0 A 

C o i r dus t 5 0 . 7 B C 5 8 . 5 A B 

G r e e n m a n u r e 5 2 . 3 B C 7 8 . 0 A 

P a d d y s traw 5 2 . 9 C 8 1 . 5 A 

( M e a n s w i t h s a m e letter are not s i g n i f i c a n t l y d i f ferent ) 

Ground cover management 
A t K u m a r a w a t t a e s t a t e , M o n a r a g a l a a n e x p e r i m e n t w a s s t a r t e d i n a 1 9 9 8 

r e p l a n t i n g t o s t u d y t h e p e r f o r m a n c e o f Mucuna bracteata i n c o m p a r i s o n w i t h Pueraria 
phaseoloides u n d e r d r y a g r o - c l i m a t i c c o n d i t i o n s . In t h e s a m e e x p e r i m e n t t h e e f f e c t o f 

d i f f e r e n t p l a n t i n g p r a c t i c e s o f Crotolaria micans a n d Flemingia macrophylla a s 

s u c c e s s f u l t r e e l e g u m e s u n d e r d r y a g r o - c l i m a t i c c o n d i t i o n w a s a l s o s t u d i e d . D a t a o n 

g i r t h a t s i x y e a r s a f t e r p l a n t i n g u n d e r t w o s i t u a t i o n s a r e g i v e n in T a b l e s 8 a n d 9 , 

r e s p e c t i v e l y ( L a l a n i S a m a r a p p u l i , P K a r u n a d a s a a n d U M i t r a s e n a ) . 

T a b l e 8. Effect of growing M u c u n a on girth of rubber at six years after planting 

S p e c i e s G i r t h ( c m ) 

Pueraria phaseoloides 4 1 . 0 A 

Mucuna bracteata 4 4 . 3 B 

( M e a n s w i t h s a m e letter are no t s i gn i f i can t ly d i f ferent ) 

T a b l e 9. Effect of different planting systems on girth of rubber plants at six years after 
planting 

T r e a t m e n t G i r t h ( c m ) 

Crotolaria micans 4 5 . 2 A 

Flemingia macrophylla 4 7 . 0 A 

Flemingia + Crotolaria 4 8 . 3 A 

( M e a n s wi th s a m e letter are not s i g n i f i c a n t l y d i f ferent) 

Fertilizer practices for overcoming moisture stress 
A f i e l d e x p e r i m e n t ( S M C - A g / F / 8 8 / 3 ) i s in p r o g r e s s at N a l a n d a e s t a t e , U l p o t h a 

t o s t u d y t h e e f f e c t o f d i f f e r e n t l e v e l s o f p o t a s s i u m o n g r o w t h a n d y i e l d o f Hevea p l a n t s 

in c o m p a r a t i v e l y d r y c o n d i t i o n s . T h i s e x p e r i m e n t w a s c o n t i n u e d ( L a l a n i S a m a r a p p u l i , 

P K a r u n a d a s a a n d U M i t r a s e n a ) . 
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Two field experiments SMC-Ag/F/99/1 and SMC-Ag/F/98/1 are in progress at 
Nottinghill estate, Kahapathwela and Bibile estate, Bibile respectively, to study the 
effect of both potassium and mulching on moisture stress and growth of Hevea under 
three different agro-climatic conditions; comparatively intermediate and dry. 
Treatments consisted of two mulching techniques; no mulch (MO) and surface 
mulching ( M l ) and four potassium levels; half the recommended level ( K l ) , 
recommended level (K2), one and half the recommended level (K3) and double the 
recommended level (K4). Girth measurements recorded in the different regions, 
intermediate and dry are given in Tables 10 and 11, respectively (Lalani Samarappuli, 
P Karunadasa and U Mitrasena). 

T a b l e 1 0 . Effect of potassium and mulching on girth (cm) of rubber plants (1999 replanting) 
(intermediate region) 

M u l c h i n g L e v e l o f K 

K , K 2 K3 K4 
M 0 4 5 . 4 A 4 5 . 8 A 4 9 . 5 B 4 9 9 B C 

M , 5 1 . 7 B C 5 3 . 0 B C 5 2 . 3 C 5 2 . 7 B C 

( M e a n s w i t h s a m e letter are no t s i g n i f i c a n t l y d i f ferent ) 

T a b l e 1 1 . Effect of potassium and mulching on girth (cm) of rubber plants (1998 replanting) 
(dry region) 

M u l c h i n g L e v e l o f K 

K i K 2 K j K , 

M 0 
4 2 . 3 A 4 2 . 6 A 4 4 . 1 A B 4 4 . 8 B 

M , 4 8 . 5 B 4 8 . 3 B 4 7 . 1 B 4 6 . 6 B 

( M e a n s wi th s a m e letter are no t s i g n i f i c a n t l y d i f ferent ) 

Soil moisture requirement of rubber under different densities 
The experiment (SMC-Ag/D/97/1), started at Dorset division, Clyde estate to 

study the soil moisture requirement of rubber under different densities was continued. 
Treatments consisted of four different densities; (i) 500 trees/ha [4.5m x 4.5m], (ii) 
600 trees/ha [4.2m x 4.2m], (iii) 700 trees/ha [3.8m x 3.8m] and (iv) 800 trees/ha 
[3.5m x 3.5m] (Lalani Samarappuli, P Karunadasa and U Mitrasena in collaboration 
with the Plant Science Department). 
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Silt pitting for soil moisture conservation 
The field experiment planned to study the effect of silt pits on the moisture 

conservation at Bibile estate, Bibile was continued (Lalani Samarappuli, P Karunadasa 
and U Mitrasena). 

Rubber as a system to mitigate climate change 
Biomass accumulation (carbon sequestration) in rubber plantations 

The study started to estimate the biomass accumulation (carbon sequestration) 
in rubber plantations under Sri Lankan conditions to highlight it's potential in relation 
to carbon trading through carbon sequestration for purposes of sustaining rubber 
cultivation in the country was continued. Different ages of rubber fields were 
demarcated for uprooting to estimate the biomass accumulation of rubber (Lalani 
Samarappuli, Wasana Wijesuriya, T Dissanayake, U Mitrasena and T Gunatillake). 

Fertilizer use and plant nutrition 
Fertilizers to nursery plants 
Improvements to the fertilizer application and use efficiency in young budding 
nurseries 
Municipal solid waste compost as a substitute for inorganic fertilizers 

The experiment initiated at the Dartonfield estate to investigate the 
possibilities of substituting chemical fertilizers with commercially available municipal 
solid waste compost to reduce the fertilizer application frequency in young budding 
nurseries was continued. Statistical analysis on plant growth data indicates that 
compost and fertilizer enriched compost used may not be agronomically as effective as 
the currently recommended liquid fertilizer (Table 12). However, the rates of fertilizer 
application may be reduced by half if compost is used at bag filling stage at rates used 
in this experiment (R S Dharmakeerthi, S N Silva and S Chandrasiri). 

Slow-release fertilizers for young budding nurseries 
The experiment initiated at the Dartonfield Estate in 2 0 0 3 , in collaboration 

with the polymer chemistry department, to develop a slow-release fertilizer (SRF) for 
young budding nurseries was continued. Placement of encapsulated fertilizer in the 
polybag appears to be agronomicaly as effective as the current fertilizer 
recommendation, as indicated by the statistical analysis of the plant data (Table 13) (R 
S Dharmakeerthi, N Liyanage, H N K K Chandralal, S N Silva and S Chandrasiri). 
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Table 12. Effect of municipal solid waste compost on % buddable plants, % budding success 
and scion diameter (mm) 

Buddable Budding Scion 
Treatment plants* success1 diameter1 

(%) (%) (mm) 
1. N o c o m p o s t , n o fert i l izer c o n t r o l 5 1 ° 1 0 0 A 4 . 4 A 

2 . Current fert i l izer r e c o m m e n d a t i o n 1 0 0 A 8 8 A B 4 . 9 A 

3 . 1:5 s o i l - c o m p o s t m i x t u r e 9 0 B C 8 1 B 4 . 9 A 

4 . 1:5 s o i l - 0 . 0 5 % fert i l izer e n r i c h e d c o m p o s t 8 3 c 8 2 A B 4 . 5 A 

m i x t u r e 
5 . 1:5 s o i l - 0 . 1 % fert i l izer e n r i c h e d c o m p o s t 8 7 c 5 8 B 4 . 6 A 

m i x t u r e 
6 . 1:5 s o i l - c o m p o s t m i x t u r e + Vi current fert i l izer 97 AB 7 6 B 4 . 9 A 

r e c o m m e n d a t i o n 

' v a l u e s in a c o l u m n wi th the s a m e superscr ip t are not s i g n i f i c a n t l y d i f ferent 

Table 13. Effect of encapsulated slow-release fertilizer on % buddable plants, % budding 
success and scion diameter (mm) 

Buddable Budding Scion 
Treatment plants1 success1 diameter 

(%) (%) (mm) 
1. N o fert i l izer contro l 7 5 B 1 0 0 A 4 . 7 A 

2 . Current fert i l izer r e c o m m e n d a t i o n 1 0 0 A 9 5 A 5 . 2 A 

3 . T w o b l o c k s o f e n c a p s u l a t e d fert i l izer 1 0 0 A 9 4 A 5 .5 A 

4 . O n e b l o c k o f e n c a p s u l a t e d fert i l izer 1 0 0 A 9 0 A 4 . 9 A 

f v a l u e s in a c o l u m n wi th the s a m e superscr ip t are not s i g n i f i c a n t l y d i f ferent 

E f f e c t o f c o n t i n u o u s f e r t i l i z e r a p p l i c a t i o n o n b u d g r a f t i n g a n d s c i o n g r o w t h 

F o u r e x p e r i m e n t s i n i t i a t e d in D e c e m b e r 2 0 0 3 a t g o v e r n m e n t r u b b e r n u r s e r i e s 

(i.e., E g a l o y a , W e l i k a d a m u l l a , M e e r i g a m a a n d K a r a p i n c h e ) , in c o l l a b o r a t i o n w i t h t h e 

P l a n t S c i e n c e D e p a r t m e n t , t o d e t e r m i n e t h e e f f e c t o f f e r t i l i z e r a p p l i c a t i o n d u r i n g t h e 

p e r i o d b e t w e e n b u d - g r a f t i n g a n d c u t b a c k o n t h e g r a f t i n g s u c c e s s a n d s c i o n g r o w t h in 

n u r s e r i e s r a i s e d b y y o u n g b u d d i n g t e c h n i q u e w e r e a b a n d o n e d a s t h e p r o l o n g e d 

d r o u g h t a n d s e v e r e Gleosporium a t t a c k i n c u r r e d h e a v y c a u s a l i t i e s in t h e e x p e r i m e n t a l 

p l o t s . 

H o w e v e r , a n o t h e r e x p e r i m e n t w a s s t a r t e d at t h e W e l i k a d a m u l l a g o v e r n m e n t 

r u b b e r n u r s e r y in F e b r u a r y 2 0 0 4 t o s t u d y t h e s a m e e f f e c t s . T h e c u r r e n t l y 

r e c o m m e n d e d l i q u i d b a s e d f e r t i l i z e r m i x t u r e w a s a p p l i e d o n 1 5 0 p l a n t s p e r t r e a t m e n t 
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u n d e r t h e n o r m a l n u r s e r y m a n a g e m e n t c o n d i t i o n s a s f o l l o w s ; 

T r e a t m e n t N o . D e s c r i p t i o n 

1 Fer t i l i zer a p p l i c a t i o n w a s s t o p p e d t w o w e e k s prior to bud graft ing and 

r e s u m e d four w e e k s after cut b a c k (current r e c o m m e n d a t i o n ) 

2 Fer t i l i zer a p p l i c a t i o n w a s s t o p p e d t w o w e e k s prior to cut b a c k and 

r e s u m e d four w e e k s after cut b a c k 

3 Fer t i l i zer a p p l i c a t i o n w a s s t o p p e d t w o w e e k s prior to b u d graft ing and 

r e s u m e d at the t i m e o f cut b a c k 

4 A s o f t rea tment 1 but bo th b u d graft ing and cut b a c k w e r e d e l a y e d b y 

t w o m o r e w e e k s 

5 A s o f treatment 2 but bo th b u d graft ing and cut b a c k w e r e d e l a y e d b y 

t w o m o r e w e e k s 

6 A s o f t rea tment 3 but b o t h b u d graft ing and cut b a c k w e r e d e l a y e d b y 

t w o m o r e w e e k s 

F e r t i l i z e r a p p l i c a t i o n d u r i n g t h e b u d g r a f t i n g a n d c u t b a c k p e r i o d s d i d n o t 

s i g n i f i c a n t l y a f f e c t g r a f t i n g s u c c e s s o r t h e s c i o n d i e b a c k . It a p p e a r s t h a t t h e g r o w t h o f 

t h e s c i o n c o u l d b e i m p r o v e d b y r e s u m i n g f e r t i l i z e r a p p l i c a t i o n a t t h e t i m e o f c u t b a c k , 

a l t h o u g h t h e d i f f e r e n c e s w e r e n o t s t a t i s t i c a l l y s i g n i f i c a n t ( T a b l e 14). D e l a y i n g o f b u d 

g r a f t i n g a n d c u t b a c k ( t r e a t m e n t s 4, 5 a n d 6 ) , a s o f t e n b e i n g t h e c a s e in l a r g e s c a l e 

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

1, 2 a n d 3 . A n d t h i s n e g a t i v e e f f e c t c a n n o t b e r e c o v e r e d b y a p p l y i n g f e r t i l i z e r at c u t 

b a c k t i m e ( R S D h a r m a k e e r t h i , A M W K S e n e v i r a t n e a n d S C h a n d r a s i r i ) . 

T a b l e 1 4 . Budding success, scion die back and scion growth as affected by the fertilizer 
application during the bud grafting and cut back period 

T r e a t m e n t B u d d i n g s u c c e s s 1 D i e b a c k D i a m e t e r * H e i g h t 1 

N o (%) (%) ( m m ) ( c m ) 
1 94 A 1 A 6 . 6 A B C 4 1 A 

2 97 A 3 A 6 . 7 A B 4 0 A 

3 9 8 A 0 A 7 . 0 A 4 1 A 

4 94 A 2 A 6 . 3 B C 35 B 

5 99 A 6 . 2 B 3 4 B 

6 8 5 A 0 A 6 . 0 c 3 6 B 

Values in a column with the same superscript are not significantly different 

E f f e c t i v e n e s s o f u r e a a s t h e N s o u r c e in y o u n g b u d d i n g f e r t i l i z e r m i x t u r e s 

A n e x p e r i m e n t w a s i n i t i a t e d at t h e W e l i k a d a m u l l a g o v e r n m e n t r u b b e r n u r s e r y 

t o d e t e r m i n e w h e t h e r u r e a c o u l d b e u s e d a s a N s o u r c e in y o u n g b u d d i n g f e r t i l i z e r 

m i x t u r e s . 
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It a p p e a r s t h a t t h e g i r t h o f t h e u r e a a p p l i e d s e e d l i n g s w e r e s i g n i f i c a n t l y l o w 

c o m p a r e d t h o s e o f s u l f a t e o f a m m o n i a a p p l i e d s e e d l i n g s ( T a b l e 1 5 ) in t h e s e s o i l s ( R S 

D h a r m a k e e r t h i , V E d i r i m a n n e a n d S C h a n d r a s i r i ) . 

T a b l e 1 5 . Comparison of seedling diameter (mm) as affected by the N source 

T r e a t m e n t W e e k s a f t e r p l a n t i n g 

8 1 6 

S u l f a t e o f a m m o n i a b a s e d 5 .1 A 7 . 4 A 

U r e a b a s e d 4 . 8 B 6 .7 B 

N o fert i l izer contro l 4 . 6 8 6.1 c 

+ V a l u e s in a c o l u m n wi th the s a m e superscr ip t are no t s i g n i f i c a n t l y d i f ferent 

E f f e c t i v e n e s s o f d i a m m o n i u m p h o s p h a t e a s a b a s a l P s o u r c e i n y o u n g b u d d i n g 

n u r s e r i e s 

In l a r g e s c a l e y o u n g b u d d i n g n u r s e r i e s , t h e a p p l i c a t i o n o f p h o s p h a t e r o c k 

f e r t i l i z e r s a s t h e b a s a l d r e s s i n g i s o f t e n n o t c a r r i e d o u t d u e t o p r a c t i c a l r e a s o n s . 

T h e r e f o r e t h e e f f e c t i v e n e s s o f a p p l i c a t i o n o f d i a m m o n i u m p h o s p h a t e ( D A P ) i n l i q u i d 

f o r m w a s e v a l u a t e d i n a e x p e r i m e n t e s t a b l i s h e d in t h e W e l i k a d a m u l l a g o v e r n m e n t 

r u b b e r n u r s e r y i n 2 0 0 4 ( T a b l e 16). T h e g r o w t h o f s e e d l i n g c o u l d n o t b e i m p r o v e d b y 

D A P a p p l i c a t i o n at r a t e s a n d f r e q u e n c i e s u s e d in t h i s e x p e r i m e n t . In f a c t , t h e s e e d l i n g 

g r o w t h w a s r e t a r d e d w h e n D A P w a s a p p l i e d t w o t i m e s ( R S D h a r m a k e e r t h i , S 

C h a n d r a s i r i a n d V E d i r i m a n n e ) . 

T a b l e 1 6 . The seedling diameter (mm) as affected by DAP when used as a basal P source in 
young budding nurseries 

T r e a t m e n t W e e k s a f t e r p l a n t i n g 1 

8 1 6 

N o P as a basa l d r e s s i n g 5 . 2 A 8 .0 A 

2 g o f D A P at p l a n t i n g 5 .1 A B 7 . 6 A 

2 g o f D A P at p l a n t i n g + 2 g o f D A P at 2 w e e k s after p lant ing 4 . 4 c 6 .8 B 

4 g o f D A P at p lant ing 4 . 8 B 7 . 4 A 

4 g o f D A P at p l a n t i n g + 4 g o f D A P at 2 w e e k s after p l a n t i n g 4 . 2 c 6 . 6 B 

V a l u e s in a c o l u m n with the s a m e superscr ip t are not s i g n i f i c a n t l y d i f ferent 

Fertilizer requirement of young budding plants raised using sub soil 
M o s t o f t h e l a r g e s c a l e r u b b e r n u r s e r i e s l o s e t h e i r f e r t i l e t o p s o i l a s s o i l f i l l e d 

b a g s a r e r e m o v e d f r o m t h e s i t e e v e r y y e a r . T h e r e f o r e in t h e f u t u r e t h e s e n u r s e r i e s 

w o u l d h a v e t o b r i n g f e r t i l e t o p s o i l f r o m o t h e r p l a c e s f o r b a g f i l l i n g o r e l s e u s e t h e l e s s 
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fertile subsoil for this puipose. An experiment was started in the Welikadamulla 
government rubber nursery in 2004 to determine the fertilizer requirement of young 
budding plants when sub soil is used for bag filling. Growth of the seedlings is poor in 
subsoil even when the current liquid formulation is applied at 200% the recommended 
level (Table 17) (R S Dharmakeerthi, V Edirimanne and S Chandrasiri). 

T a b l e 1 7 . Diameter of the seedlings (mm) grown in sub soil as affected by the fertilizer level 

T r e a t m e n t W e e k s a f t e r p l a n t i n g ' 

8 1 6 
T o p S o i l + Current r e c o m m e n d a t i o n 5 . 2 A 8 . 0 A 

S u b so i l + N o fert i l izer 4 . 6 B 5 . 6 c 

S u b so i l + Current r e c o m m e n d a t i o n 5 . 2 A 7 . 6 B 

S u b so i l + 1 5 0 % Current r e c o m m e n d a t i o n 5 .1 A 7 . 6 B 

S u b so i l + 2 0 0 % Current r e c o m m e n d a t i o n 5 . 0 A 7 . 6 B 

V a l u e s in a c o l u m n wi th the s a m e superscr ipt are not s i g n i f i c a n t l y d i f ferent 

Fertilizers to immature rubber 
Different fertilizer sources 
Dolomite as a source of Mg during the first year of planting 

The experiment, started at Pembroke division, Payagala estate in a 2001 
replanting to study the feasibility of using Dolomite during the first year of planting 
was terminated. Data are being analysed. A new experiment was initiated on the 
same subject at Nottinghill estate, Kahapathwala to confirm the results. Effect of same 
treatments on girth of rubber plants at the end of 5 months after planting is presented 
in Table 18 (Lalani Samarappuli, P Karunadasa,T Gunatilleke and U Mitrasena). 

T a b l e 1 8 . Effect of different treatments on diameter of rubber plants 

F e r t i l i z e r t r e a t m e n t s D i a m e t e r ( m m ) 

7 5 g k i e s e r i t e in 2 a p p l i c a t i o n s ( C o n t r o l ) 2 3 . 4 A 

2 5 g k i e ser i t e + 7 5 g d o l o m i t e 2 2 . 0 A 

5 0 g d o l o m i t e + 7 5 g d o l o m i t e 2 2 . 9 A 

7 5 g d o l o m i t e o n l y (p lant ing h o l e ) 2 2 . 8 A 

7 5 g d o l o m i t e ( p l a n t i n g h o l e ) + 2 5 g k i e ser i t e 2 2 . 4 A 

lOOg d o l o m i t e ( p l a n t i n g h o l e ) + 2 5 g k i e ser i t e 2 1 . 7 A 

5 0 g d o l o m i t e ( p l a n t i n g h o l e ) + 7 5 g d o l o m i t e 2 3 . 4 A 

7 5 g d o l o m i t e ( p l a n t i n g h o l e ) + 2 5 g k i e ser i t e 2 0 . 0 A 

lOOg d o l o m i t e o n l y (p lant ing h o l e ) 2 2 . 1 A 

1 5 0 g d o l o m i t e o n l y (p lant ing h o l e ) 2 2 . 2 A 

( M e a n s wi th s a m e letter are not s i g n i f i c a n t l y d i f ferent ) 
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Foliar nutrients 
The field experiment, started in 2000 replanting to study the effect of a foliar 

fertilizer; Humat 2000, on the performance of rubber plants was terminated. Data are 
being analyzed (Lalani Samarappuli, U Mitrasena and T Gunatilleke). 

Fertilizer requirement for different cropping systems 
Fertilizer requirement of rubber under different densities 

An experiment (SMC-Ag/D/96/1) was started at Mucalana division, 
Sirikandura estate to study the fertilizer requirement of rubber under different 
densities. Treatments consisted of (a) Four different densities; (i) 500 trees/ha [4.5m x 
4.5m], (ii) 600 trees/ha [4.2m x 4.2m], (iii) 700 trees/ha [3.8m x 3.8m] and (iv) 800 
trees/ha [3.5m x 3.5m] (b) Three fertilizer treatments; (i) recommended level (FI), (ii) 
reduced level (F2) and (iii) 1st three years recommended level and thereafter reduced 
level (F3). Residual effect of different fertilizer treatments on yield of rubber was 
monitored (Lalani Samarappuli, P Karunadasa and U Mitrasena in collaboration with 
the Plant Science Department). 

Another experiment (SMC-Ag/D/97/1) was also started at Dorset division, 
Clyde estate to study the fertilizer requirement of rubber under different densities with 
same treatments. Residual effect of different fertilizer treatments was monitored 
(Lalani Samarappuli, P Karunadasa and U Mitrasena in collaboration with the Plant 
Science Department). 

Nutrient requirement of rubber based cropping systems 
No work was conducted due to unavailability of staff. 

Fertilizer use in mature rubber 
Fertilizer application during mature stage on yield 

An experiment started at Hillcroft division, Mirishena estate to study the effect 
of fertilizer application during mature stage on yield was continued (Lalani 
Samarappuli and P Karunadasa). 

Site specific fertilizer recommendation by soil and foliar sur\>ey programme 
Improvements to soil and foliar survey programme 
Estate sector 

Leaf N, P, K and Mg contents of mature rubber leaves collected during the 
soil and foliar survey in the year 2004 indicated that fertilizer application should be 
continued uninterruptedly during the initial period of tapping, at least in the virgin 
panels (Table 19). Therefore, the policy and practice on fertilizer use in mature rubber 
should be by periodic tree monitoring at 3-year intervals by soil and leaf nutrient 
survey approach. This programme should commence at the beginning of the mature 
phase and continue until 5 to 6 years prior to uprooting to ensure an efficient and cost 
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e f f e c t i v e f e r t i l i z e r p r o g r a m m e f o r m a t u r e r u b b e r ( L a l a n i S a m a r a p p u l i , V E d i r i m a n n e 

a n d A T h e v a r a p p e r u m a ) . 

S m a l l h o l d e r s e c t o r 

T h e f e r t i l i z e r p r o g r a m m e i n t r o d u c e d t o m a t u r e s m a l l h o l d i n g s i n d i f f e r e n t 

r u b b e r g r o w i n g d i s t r i c t s u s i n g l e a f n u t r i e n t v a l u e s o f b o t h s m a l l h o l d i n g s a n d 

s u r r o u n d i n g e s t a t e s w a s p o p u l a r i z e d b y s e v e r a l t r a i n i n g p r o g r a m m e s c o n d u c t e d t o 

b o t h s m a l l h o l d e r s a n d E x t e n s i o n O f f i c e r s ( L a l a n i S a m a r a p p u l i , V E d i r i m a n n e a n d T 

G u n a t i l l a k a ) . 

S o i l a n d f o l i a r s u r v e y p r o g r a m m e - F e r t i l i z e r r e c o m m e n d a t i o n 

T h e s i t e - s p e c i f i c f e r t i l i z e r r e c o m m e n d a t i o n p r o g r a m m e f o r m a t u r e r u b b e r 

p r o v i d e d f e r t i l i z e r r e c o m m e n d a t i o n s f o r 6 5 0 0 h e c t a r e s in t h e e s t a t e s e c t o r . 

Table 19. Leaf nutrient contents of mature rubber leaves in different rubber growing districts 

District Status Leaf nutrients (%) 
N P K Mg 

Kalutara 5 " 7 6 , h year 2 . 2 0 . 1 8 1.2 0 . 2 9 

A pane l 2 . 4 0 . 2 2 J.O 0 . 3 3 

K e g a l l e 5 " 7 6 , h year 2 .1 0 . 1 7 0 . 9 0 . 2 7 

A pane l 2 . 3 0 . 1 7 1.1 0 . 3 2 

A v i s s a w e l l a 5 " 7 6 , h year 2 . 2 0 . 1 5 0 . 9 0 . 3 3 

A pane l 2 . 6 0 . 1 6 0 . 9 0 . 2 8 

Ratnapura 5 " 7 6 , h year 1.9 0 . 1 5 0 . 9 0 . 2 9 

A pane l 2 . 3 0 . 1 9 0 . 8 0 . 3 1 

G a l l e / M a t a r a 5 , h / 6 , h y ear 2 . 3 0 . 2 2 0 . 9 0 . 2 8 

A pane l 2 . 6 0 . 1 9 0 . 8 0 . 2 8 

Nutrient requirement of new Hevea clones 
S e v e r a l e x p e r i m e n t s h a v e b e e n e s t a b l i s h e d u s i n g d i f f e r e n t c l o n e s a n d d i f f e r e n t 

f e r t i l i z e r t r e a t m e n t s t o d e t e r m i n e t h e f e r t i l i z e r r e q u i r e m e n t o f n e w v i g o r o u s l y g r o w i n g , 

h i g h y i e l d i n g c l o n e s . 

Trials conducted in group III soils 
T h e trial at L a g o s D i v i s i o n , P a i y a g a l a E s t a t e , w h i c h w a s e s t a b l i s h e d in 1 9 9 2 

a n d c o n s i s t o f f i v e c l o n e s ( R R I C 1 2 1 , R R I C 1 1 0 , R R I S L 2 0 3 , P B 2 6 0 a n d R R I M 7 1 2 

o f w h i c h R R I C 1 1 0 w a s l a t e r r e m o v e d d u e t o t h e Corynespora l e a f f a l l d i s e a s e ) a n d 

f o u r f e r t i l i z e r l e v e l s ( 0 , 0 . 5 , 1 a n d 1 .5 t i m e s t h e c u r r e n t l y r e c o m m e n d e d f e r t i l i z e r 

l e v e l s ) . S t a t i s t i c a l a n a l y s i s o n t h e y i e l d d a t a a f t e r 1 2 y e a r s o f p l a n t i n g , r e v e l e d that 

t h e r e w e r e n o s i g n i f i c a n t d i f f e r e n c e s a m o n g f e r t i l i z e r l e v e l s b u t it w a s s i g n i f i c a n t l y 
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d i f f e r e n t a m o n g c l o n e s . T h e P B 2 6 0 c l o n e g a v e t h e h i g h e s t y i e l d w h e r e a s R R I M 7 1 2 

g a v e t h e l o w e s t y i e l d a m o n g t h e c l o n e s t e s t e d ( T a b l e 2 0 ) . 

T a b l e 2 0 . Effect of clone and fertilizer level on latex yield during the year 2004 

C l o n e Y i e l d t F e r t i l i z e r l e v e l Y i e l d t 

( g M ) (g / t / t ) 

P B 2 6 0 5 0 . 7 A N o fert i l izer 4 1 . 4 A 

R R I S L 2 0 3 4 5 . 9 A B 0 . 5 Current R e c o m m e n d a t i o n 4 3 . 6 A 

R R I C 121 4 1 . 4 B 1.0 Current R e c o m m e n d a t i o n 4 1 . 4 A 

R R I M 7 1 2 3 L 0 c 1.5 Current R e c o m m e n d a t i o n 4 2 . 5 A 

l v a l u e s w i t h t h e s a m e s u p e r s c r i p t in a c o l u m n a r e n o t s i g n i f i c a n t l y d i f f e r e n t 

T w o m o r e t r i a l s h a v e b e e n e s t a b l i s h e d i n R R I S L s u b s t a t i o n , K u r u w i t a a n d i n 

V o g a n E s t a t e , M a t u g a m a o n c l e a r i n g s e s t a b l i s h e d in 1 9 9 7 , t o d e t e r m i n e t h e f e r t i l i z e r 

r e q u i r e m e n t o f s o m e n e w c l o n e s a f t e r t h e y w e r e b r o u g h t i n t o t a p p i n g . F e r t i l i z e r 

t r e a t m e n t s w e r e i n i t i a t e d in t h e y e a r 2 0 0 3 . T h e g i r t h i n c r e m e n t s o f t h e c l o n e s t e s t e d 

w e r e n o t s i g n i f i c a n t l y a f f e c t e d b y t h e f e r t i l i z e r l e v e l d u r i n g t h e f i r s t y e a r o f f e r t i l i z e r 

a p p l i c a t i o n ( T a b l e 2 1 ) . 

T a b l e 2 1 . Effect of fertilizer level on girth increment (cm) of some new clones during the 7lh 

year after planting 

V o g a n ' K u r u w i t a 1 

F e r t i l i z e r L e v e l 
r D C , R R I S L 
G P S 1 2 n 

R R I S L R R I S L R R I S L r D C , R R I S L 
G P S 1 2 n 

2 0 1 2 0 2 2 1 7 
N o fert i l izer 3 . 4 A 4 . 5 A 2 . 5 A 2 2 A B 

3 .1 A 

1 0 0 % Current r e c o m m e n d a t i o n 3 . 8 A 4 . 7 A 2 . 3 A 1.9 B 3 .8 A 

2 0 0 % Current r e c o m m e n d a t i o n 3 .5 A 4 . 6 A 2 . 7 A 2 . 2 A 3 . 3 A 

v a l u e s with the s a m e superscr ip t in a c o l u m n are not s i g n i f i c a n t l y d i f ferent 

T h e tr ia l e s t a b l i s h e d i n 1 9 9 8 a t E l a d u w a e s t a t e t o s t u d y t h e i n t e r a c t i o n s o f P , 

K a n d M g o n g r o w t h o f t h r e e n e w h i g h y i e l d i n g Hevea c l o n e s ( R R I S L 2 0 1 , R R I S L 

2 0 2 a n d B P M 2 4 ) c o n t i n u e d f o r t h e s i x t h y e a r . S t a t i s t i c a l a n a l y s i s r e v e a l e d that t h e 

g i r t h o f c l o n e R R I S L 2 0 1 i s s i g n i f i c a n t l y i n c r e a s e d b y i n c r e a s i n g K l e v e l s f r o m 0 . 6 t o 

2 . 2 t i m e s t h e c u r r e n t l y r e c o m m e n d e d l e v e l s . F o r t h e o t h e r t w o c l o n e s ( R R I S L 2 0 2 a n d 

B P M 2 4 ) , t h e g i r t h s w e r e s i g n i f i c a n t l y i n c r e a s e d w h e n b o t h P a n d K l e v e l s w e r e 

i n c r e a s e d f r o m 0 . 6 t o 2 . 2 t i m e s t h e c u r r e n t l y r e c o m m e n d e d l e v e l s . M o r e o v e r , t h e 

i n c r e a s e in g i r t h d u e t o P o r K w a s g r e a t e r a t h i g h e r r a t e s o f t h e o t h e r n u t r i e n t 

i n d i c a t i n g a s i g n i f i c a n t p o s i t i v e i n t e r a c t i o n e f f e c t b e t w e e n P a n d K ( T a b l e 2 2 ) . 
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T a b l e 2 2 . Regression equations describing the girth (cm) of each clone as affected by the P 
and/or K levels 

C l o n e R e g r e s s i o n e q u a t i o n 

R R I S L 2 0 1 

R R I S L 2 0 2 

B P M 2 4 

5 6 . 4 + 1.47 K 

4 9 . 8 + 0 . 6 1 K x P 

5 6 . 6 + 0 . 6 3 K x P 

+ K and P s i g n i f i e s the fert i l izer l e v e l s at 0 . 6 , 1.4 or 2 . 2 t i m e s the current ly r e c o m m e n d e d l eve l 

Management of diseases through fertilizer application 
Effect of fertilizer application on the severity of C o r y n e s p o r a leaf fall disease 

T h e s e v e r i t y o f t h e d i s e a s e w a s m e a s u r e d i n R R I S L 2 0 1 a n d R R I S L 2 0 2 

c l o n e s i n t h e f e r t i l i z e r e x p e r i m e n t a l p l o t s in t h e E l a d u w a e s t a t e a n d t h e d a t a a r e b e i n g 

a n a l y z e d . S e v e r i t y o f t h i s d i s e a s e w a s a l s o m o n i t o r e d in R R I S L 2 0 1 , 2 0 2 a n d 2 1 7 

c l o n e s i n t h e 1 9 9 7 c l e a r i n g at R R I S L s u b s t a t i o n , K u r u w i t a w h e r e t h r e e f e r t i l i z e r l e v e l s 

(i.e., n o f e r t i l i z e r , c u r r e n t r e c o m m e n d a t i o n b a s e d o n l e a f a n a l y s i s , a n d d o u b l e t h e 

c u r r e n t r e c o m m e n d a t i o n ) w e r e s t a r t e d in J u n e 2 0 0 3 . T h e s e v e r i t y o f t h e C L F d i s e a s e 

i n t h e s e p l o t s h a d b e e n m a s k e d d u e t o P h y t o p t h o r a a t t a c k i n t h i s y e a r ( R S 

D h a r m a k e e r t h i , C K J a y a s i n g h e , S N S i l v a a n d E A D N N i s h a n t h a ) . 

Secondary and micro nutrition 
T h e e x p e r i m e n t s t a r t e d a t P a l l e g o d a e s t a t e t o s t u d y t h e e f f e c t o f t h r e e d i f f e r e n t 

s o u r c e s o f S u l p h u r o n t h e p e r f o r m a n c e o f y o u n g r u b b e r w a s c o n t i n u e d ( L S a m a r a p p u l i 

a n d P P e r e r a ) . 

Organic fertilizers 
Planting stage 

T w o e x p e r i m e n t s w e r e s t a r t e d in P i t i y a k a n d a e s t a t e i n a 2 0 0 3 r e p l a n t i n g t o 

s t u d y t h e e f f e c t o f a p p l i c a t i o n o f d i f f e r e n t o r g a n i c m a t e r i a l s i n t o t h e p l a n t i n g h o l e . In 

e x p e r i m e n t 1 , t r e a t m e n t s c o n s i s t e d o f ; n o o r g a n i c m a n u r e ( c o n t r o l ) , p a d d y s t r a w , 

p o u l t r y l i t ter , c o w d u n g , g r e e n m a n u r e , E M t r e a t e d c o m p o s t t y p e 1, E M t r e a t e d 

c o m p o s t t y p e 2 a n d b u r n e d p a d d y h u s k . In e x p e r i m e n t 2 , t r e a t m e n t s c o n s i s t e d of ; n o 

o r g a n i c m a n u r e ( c o n t r o l ) , E M t r e a t e d p a d d y s t r a w , b u r n e d p a d d y h u s k a n d c o c o n u t 

h u s k . G r o w t h m e a s u r e m e n t s at 3 m o n t h s a f t e r p l a n t i n g in e x p e r i m e n t 1 a n d 2 a r e 

p r e s e n t e d in T a b l e s 2 3 a n d 2 4 , r e s p e c t i v e l y ( L a l a n i S a m a r a p p u l i , P K a r u n a d a s a a n d U 

M i t r a s e n a ) . 
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T a b l e 2 3 . Effect of different treatments on growth of rubber plants 

T r e a t m e n t G i r t h ( c m ) 

N i l ( c o n t r o l ) 1 0 . 9 A 

P a d d y s traw 1 2 . 5 A 

P o u l t r y litter 1 2 . 4 A 

C o w d u n g 1 2 . 9 A 

G r e e n m a n u r e 1 1 . 0 A 

E M treated c o m p o s t t y p e 1 1 2 . 9 A 

E M treated c o m p o s t t y p e 2 1 2 . 8 A 

B u r n e d p a d d y h u s k 1 1 . 2 A 

T a b l e 2 4 . Effect of different treatments on growth of rubber plants 

T r e a t m e n t G i r t h ( c m ) 

N i l ( c o n t r o l ) 

E M treated c o m p o s t 

B u r n e d p a d d y h u s k 

C o c o n u t husk 

Immature stage 
U s e o f a n i m a l w a s t e s 

A f i e l d e x p e r i m e n t ( F P N - O r g / A n / 0 1 / 1 ) , i s in p r o g r e s s a t P e m b r o k e d i v i s i o n , 

P a y a g a l a e s t a t e t o s t u d y t h e e f f e c t o f p o u l t r y l i t t er a s a n o r g a n i c m a n u r e f o r r u b b e r . 

T r e a t m e n t s c o n s i s t e d o f ( T l ) N o o r g a n i c m a n u r e ( c o n t r o l ) , ( T 2 ) O r g a n i c m a n u r e t o 

p l a n t i n g h o l e + 1 s t t o 6 t h y e a r , ( T 3 ) O r g a n i c m a n u r e t o p l a n t i n g h o l e + 2 n d y e a r + 4 t h 

y e a r + 6 t h y e a r ( L e v e l 1 ) , ( T 4 ) O r g a n i c m a n u r e t o p l a n t i n g h o l e + 2 n d y e a r + 4 t h y e a r + 

6 t h y e a r ( L e v e l 2 ) , ( T 5 ) O r g a n i c m a n u r e t o p l a n t i n g h o l e + 3 r d y e a r + 6 t h y e a r ( T 6 ) 

O r g a n i c m a n u r e t o 3 r d y e a r + 5 t h y e a r . E f f e c t o f t r e a t m e n t s o n g i r t h at t h e e n d o f t h r e e 

a n d a h a l f y e a r s i s g i v e n in T a b l e 2 5 ( L a l a n i S a m a r a p p u l i , P K a r u n a d a s a , U M i t r a s e n a 

a n d T D i s s a n a y a k e ) . 

T a b l e 2 5 . Effect of different treatments on growth of rubber plants 

T r e a t m e n t G i r t h ( c m ) 

T l 2 6 . 9 A 

T 2 3 2 . 0 B 

T 3 3 2 . 2 B 

T 4 3 2 . 2 B 

T 5 3 0 . 8 B 

T 6 3 2 . 3 B 

1 1 . 6 A 

1 4 . 1 B 

1 2 . 9 B 

1 3 . 0 B 

( M e a n s wi th s a m e letter are not s i g n i f i c a n t l y d i f ferent ) 
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U s e o f g r e e n m a n u r e 

A f i e l d e x p e r i m e n t , ( F P N - O r g / G m / 9 7 / 2 ) i s i n p r o g r e s s a t D o r s e t d i v i s i o n , 

C l y d e e s t a t e t o s t u d y t h e e f f e c t o f p l a n t m a t e r i a l s a s a n o r g a n i c m a n u r e f o r r u b b e r . 

T r e a t m e n t s c o n s i s t e d o f c o m b i n a t i o n s o f t h r e e s o u r c e s o f N viz. f u l l i n o r g a n i c ( N l ) , Vi 

i n o r g a n i c + V2 g r e e n m a n u r e ( N 2 ) a n d f u l l g r e e n m a n u r e ( N 3 ) a n d t h r e e s o u r c e s o f K 

viz. f u l l i n o r g a n i c ( K l ) , V2 i n o r g a n i c + V2 s t r a w ( K 2 ) a n d f u l l s t r a w ( K 3 ) . T h e n i n e 

d i f f e r e n t t r e a t m e n t c o m b i n a t i o n s w e r e a p p l i e d in a r a n d o m i z e d b l o c k d e s i g n w i t h f o u r 

r e p l i c a t e s . D a t a o n e f f e c t s o f t r e a t m e n t s o n d i f f e r e n t p a r a m e t e r s a r e b e i n g a n a l y z e d 

( L a l a n i S a m a r a p p u l i , P K a r u n a d a s a a n d U M i t r a s e n a ) . 

R e f u s e d t e a a n d w o o d a s h 

A f i e l d e x p e r i m e n t ( S M C - A g / M / 9 7 / 1 ) i s in p r o g r e s s a t S a p u m a l k a n d a e s t a t e , 

D e r a n i y a g a l a t o s t u d y t h e e f f e c t o f d i f f e r e n t q u a n t i t i e s o f r e f u s e d t e a a n d w o o d a s h o n 

g r o w t h o f Hevea p l a n t s . T r e a t m e n t s c o n s i s t e d o f t h r e e q u a n t i t i e s o f r e f u s e d t e a a n d 

w o o d a s h / p l a n t / a n n u m ; n o r e f u s e d t e a ( T O ) , r e f u s e d t e a , l e v e l 1 ( T l ) , r e f u s e d t e a , l e v e l 

2 ( T 2 ) , n o w o o d a s h ( W O ) , w o o d a s h , l e v e l 1 ( W I ) a n d w o o d a s h , l e v e l 2 ( W 2 ) . D a t a 

c o l l e t e d d u r i n g t h e i m m a t u r e p e r i o d o f r u b b e r a r e b e i n g a n a l y z e d ( L a l a n i S a m a r a p p u l i , 

P K a r u n a d a s a a n d U M i t r a s e n a ) . 

U s e o f s l u d g e 

A n e x p e r i m e n t w a s s t a r t e d a t P a y a g a l a e s t a t e t o e v a l u a t e s l u d g e a s a n o r g a n i c 

f e r t i l i z e r f o r i m m a t u r e r u b b e r . R e s i d u a l e f f e c t o f s l u d g e a p p l i e d d u r i n g t h e i m m a t u r e 

p e r i o d a m o n g t h e o n y i e l d o f r u b b e r i s p r e s e n t e d in T a b l e 2 6 ( L a l a n i S a m a r a p p u l i , U 

M i t r a s e n a , a n d T G u n a t i l l e k e ) . 

T a b l e 2 6 . Residual effect of sludge on yield of rubber plants 

T r e a t m e n t Y i e l d ( m l / t / t ) 

W i t h o u t s l u d g e 6 2 . 6 

W i t h s l u d g e 6 8 . 5 

U s e o f r u b b e r f a c t o r y e f f l u e n t 

T h e f i e l d e x p e r i m e n t s t a r t e d a t E l a d u w a e s t a t e t o s t u d y t h e p o s s i b i l i t y o f u s i n g 

r u b b e r f a c t o r y e f f l u e n t a s a f e r t i l i z e r w a s c o n t i n u e d ( L a l a n i S a m a r a p p u l i , a n d R 

P u h a m b u g o d a ) . 

Organic rubber 
A n e x p e r i m e n t i s in p r o g r e s s t o d e v e l o p a s u s t a i n a b l e a n d a c o m m e r c i a l l y 

v i a b l e s y s t e m f o r p l a n t a t i o n s a s w e l l a s f o r s m a l l h o l d e r s t o p r o d u c e a n 

e n v i r o n m e n t a l l y , f r i e n d l y n e w g r a d e o f r u b b e r ( o r g a n i c r u b b e r ) t o m e e t t h e i n c r e a s i n g 

d e m a n d f o r " b i o - m a r k e t " . D a t a o n e f f e c t s o f d i f f e r e n t t r e a t m e n t s a r e b e i n g a n a l y z e d 

( L a l a n i S a m a r a p p u l i , P K a r u n a d a s a a n d T D i s s a n a y a k e ) . 
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SOILS 

Rubber growing soils - Spatial variability of rubber growing soils and the growth 
of rubber 

* Spatial variability of growth of rubber across variable landscapes 
An experiment was initiated to gather preliminary information on the spatial 

relationship of growth of Hevea plants in sloppy landscapes. Two lands were selected 
based on the slope of the land; one land with a mild slope of about 3 % at RRISL 
substation Kuruwita and the other with a very steep slope of about 4 0 % at Neuchatel 
Estate, Neboda. Girth of rubber trees in 70m x 130m area (Kuruwita) or 20m x 190m 
area (Neboda) were measured. Elevation at 20 m intervals of each field were also 
measured. Average girth data in the steep field indicates that the plant growth is poor 
towards the top of the hill compared to the plant growth at the bottom of the hill 
(Figure 1). In the other field, the plant girths were similar, on the average, every where 
in the field. This suggests that in lands with steep slopes either the soil fertility 
management or the nutrient requirement of plants or both has been variable along the 
gradient. The experiment is in progress (R S Dharmakeerthi , S P Perera, S N Silva 
and S Chandrasiri). 
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F i g . 1. The relationship between the change in elevation and the plant growth across the 
landscape at Neuchatel Estate, Neboda 

Land selection and suitability for rubber cultivation 
Improvements to land selection programme 

This study was continued (Lalani Samarappuli . P Karunadasa, U Mitrasena. 
and T Gunatilleke). 
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Land selection programme for estate sector 
U n d e r t h i s p r o g r a m m e a b o u t 3 0 0 h e c t a r e s o f l a n d w a s s u r v e y e d t o f i n d o u t t h e 

s u i t a b i l i t y f o r p l a n t i n g r u b b e r ( L a l a n i S a m a r a p p u l i a n d a l l t h e s t a f f o f t h e d e p a r t m e n t ) . 

Analytical services and techniques 
Analytical service 

R o u t i n e c h e m i c a l a n a l y s i s o f s o i l , l ea f , l a t e x a n d f e r t i l i z e r s a m p l e s c o l l e c t e d 

f o r e x p e r i m e n t a l a n d a d v i s o r y p u r p o s e s w e r e c a r r i e d o u t . D e t a i l s a r e p r e s e n t e d in 

T a b l e 2 7 . 

Table 27. Details of the analysis done during the year 

S o u r c e N o . o f a n a l y s i s S o u r c e 

P l a n t S o i l F e r t i l i z e r O r g a n i c 

m a n u r e 

O t h e r * 

E x p e r i m e n t a l 1 0 0 0 1 0 0 - 5 0 -
S o i l and Fo l iar s u r v e y 2 0 0 0 - - - -
Other D e p a r t m e n t s o f R R I 1 0 0 4 0 - 15 1 0 0 

R e s e a r c h Inst i tutes - - - - -
R u b b e r D e v e l o p m e n t D e p a r t m e n t - - 1 1 5 - -

Planta t ion M g t . C o m p a n i e s 0 4 4 3 0 3 5 0 2 0 12 

Other P r i v a t e C o m p a n i e s 16 16 - 3 6 0 4 

Tota l 3 1 2 0 4 8 6 4 1 1 121 1 1 6 

* w a t e r / b l e a c h i n g a g e n t s / c h e m i c a l s / r u b b e r 

Analytical techniques 
W o r k o n p r e p a r a t i o n o f a L a b o r a t o r y M a n u a l f o r t h e S o i l s a n d P l a n t N u t r i t i o n 

D e p a r t m e n t w a s c o n t i n u e d . 
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BIOCHEMISTRY AND PHYSIOLOGY 

V H L Rodrigo and G V Lakmali Nilmini 

S U M M A R Y 

E x p e r i m e n t s w e r e c o n t i n u e d t o d e v e l o p a n e c o n o m i c a l l y f e a s i b l e m e t h o d t o 

e x t r a c t " Q u e b r a c h i t o l " , a v a l u a b l e b i o c h e m i c a l f r o m r u b b e r s e r u m , d u r i n g t h e p r o c e s s 

o f r a w r u b b e r m a n u f a c t u r e . 

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

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

d i s o r d e r . F u r t h e r , a t t e n t i o n w a s p a i d t o i d e n t i f y t h e s e a s o n a l v a r i a t i o n s o f n o n - r u b b e r 

c o n s t i t u e n t s i n l a t e x , p a r t i c u l a r l y w i t h r e c e n t l y d e v e l o p e d r u b b e r g e n o t y p e s . 

B i o c h e m i c a l c h a n g e s i n l a t e x d u r i n g t h e w i n t e r i n g p e r i o d w e r e i d e n t i f i e d . 

T h e i m p a c t o f t h e r a i n f a l l o n t h e p o l l u t i o n a s s o c i a t e d w i t h t h e r u b b e r f a c t o r y e f f l u e n t 

w a s i n v e s t i g a t e d . S i n c e m e a s u r e m e n t o f d r y r u b b e r c o n t e n t i n l a t e x w i t h t h e m e t r o l a c 

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

t h e l a t e x h a r v e s t e d i n h i g h e l e v a t i o n s i n v e s t i g a t i o n s , a s t u d y w a s c o m m e n c e d t o 

d e v e l o p a r e a d y r e c k o n e r c h a r t f o r s u c h c i r c u m s t a n c e s . 

T h e e f f e c t i v e n e s s o f c o c o n u t f i b e r m e d i u m o n b i o l o g i c a l w a s t e w a t e r 

t r e a t m e n t o f r u b b e r f a c t o r y e f f l u e n t w a s f o u n d t o b e m o r e e f f i c i e n t t h a n t h e t h a t o f 

o t h e r c o m m o n l y u s e d m e d i a w i t h t h a t s p e c i f i c s u r f a c e a r e a o f t h e B i o - b r u s h 

m e d i u m c o u l d b e i n c r e a s e d u p t o 2 0 0 m 2 / n r \ 

D E T A I L E D R E V I E W 

Staff 
D r V H L . R o d r i g o w a s a p p o i n t e d a s t h e A c t i n g H e a d o f t h e D e p a r t m e n t w i t h 

e f f e c t f r o m 2 3 . 0 9 . 2 0 0 4 . A s s i s t a n t B i o c h e m i s t , M r s G V L N i l m i n i r e p o r t e d f o r d u t y 

a f t e r m a t e r n i t y l e a v e o n 2 0 t h o f S e p t e m b e r . E x p e r i m e n t a l O f f i c e r s , M r s K V V S 

K u d a l i g a m a W i j e s u n d e r a , M r P D J R o d r i g o a n d M r D R a m a w i c k r a m a , w e r e o n d u t y 

t h r o u g h o u t t h e y e a r . 

Seminars/Conferences/Meetings/Workshops attended 

O f f i c e r S u b j e c t O r g a n i z a t i o n 

G V L a k m a l i N i l m i n i S c i e n t i f i c C o m m i t t e e M e e t i n g s R u b b e r R e s e a r c h Institute 
K V V S K u d a l i g a m a E f f e c t o f rainfall o n the p o l l u t i o n M i n i s t r y o f E n v i r o n m e n t a l and 

p r o b l e m a s s o c i a t e d w i t h natural Natural R e s o u r c e s 

rubber p r o c e s s i n g f a c t o r i e s 
K V V S K u d a l i g a m a N a t i o n a l S y m p o s i u m o n Air Air R e s o u r c e M a n a g e m e n t 

R e s o u r c e M a n a g e m e n t in Sri L a n k a C e n t r e and C l e a n Air Sri L a n k a 
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Training Programmes 

Client Subject No. of programmes 
U n d e r g r a d u a t e s - U n i v e r s i t y o f 

S a b a r a g a m u w a 
S t u d e n t s f rom U n i v e r s i t i e s , 
A g r i c u l t u r e S c h o o l s and S c h o o l s 

W a s t e w a t e r M a n a g e m e n t 

R u b b e r manufac tur ing and 
w a s t e w a t e r treatment 

severa l 

0 1 

LABORATORY AND FIELD INVESTIGATIONS 

Extraction of Quebrachitol from rubber serum 
F i n d i n g a s u i t a b l e m e t h o d f o r t h e e x t r a c t i o n o f Q u e b r a c h i t o l f r o m r u b b e r 

s e r u m w a s c o n t i n u e d . It w a s a b l e t o p u r i f y t h i s c h e m i c a l p a r t i a l l y a n d f u r t h e r 

d e v e l o p m e n t w a s l i m i t e d b y t h e n o n a v a i l a b i l i t y o f r e q u i r e d i n s t r u m e n t s w i t h i n t h e 

d e p a r t m e n t ( G V L a k m a l i N i l m i n i , K V V S K u d a l i g a m a , P D J R o d r i g o , D 

R a m a w i c k r a m a ) . 

Biochemical studies of Tapping Panel Dryness (TPD) 
T h i s p r o j e c t a t t e m p t s t o i d e n t i t y p o s s i b l e c a u s e s f o r t h e T P D w h i c h i s 

c o n s i d e r e d t o b e a p h y s i o l o g i c a l d i s o r d e r . P r e l i m i n a r y i n v e s t i g a t i o n s w e r e c a r r i e d o u t 

t o a s s e s s s o m e b i o c h e m i c a l c h a n g e s (e.g. c a r b o h y d r a t e s a n d p r o t e i n s ) i n T P D a f f e c t e d 

t r e e s ( G V L a k m a l i N i l m i n i , K V V S K u d a l i g a m a , P D J R o d r i g o , D R a m a w i c k r a m a 

i n c o l l a b o r a t i o n w i t h t h e P l a n t S c i e n c e D e p a r t m e n t - T h i s p r o j e c t i s f u n d e d b y t h e 

C o u n c i l f o r A g r i c u l t u r a l R e s e a r c h P o l i c y ) . 

Studies on non-rubber constituents present in latex 
S e a s o n a l v a r i a t i o n o f n o n - r u b b e r c o n s t i t u e n t s p r e s e n t i n l a t e x w a s 

i n v e s t i g a t e d i n 4 c l o n e s , i.e. R R I C 1 0 0 , R R I C 1 2 1 , R R I C 1 3 0 a n d R R I C 1 0 2 . L a t e x 

s a m p l e s w e r e c o l l e c t e d f r o m t w o r e p l i c a t e s a n d w e r e a n a l y s e d f o r c o n t e n t s o f d r y 

r u b b e r , t o t a l s o l i d , a c e t o n e e x t r a c t a b l e n o n r u b b e r a n d a s h ( F i g . 1 - 4 ) . 

S e a s o n a l v a r i a t i o n o f a l l p a r a m e t e r s w a s p r o m i n e n t a r o u n d M a r c h t i m e (i.e. 

j u s t a f t e r d e f o l i a t i o n ) w i t h t h e l o w e s t v a l u e s r e c o r d e d f o r t h e y e a r . N e v e r t h e l e s s , 

s e a s o n a l v a r i a t i o n o f a s h c o n t e n t w a s p r o m i n e n t w i t h l o w e s t v a l u e s i n t h e w h o l e 

w i n t e r i n g p e r i o d ( F e b r u a r y t o A p r i l ) a n d h i g h e s t v a l u e s i n J u n e . In g e n e r a l , t h e c l o n e 

R R I C 1 2 1 m a i n t a i n e d t h e h i g h e s t d r y r u b b e r a n d t o t a l s o l i d c o n t e n t s t h r o u g h o u t t h e 

y e a r w h i l s t t h o s e w e r e l o w e s t in R R I C 1 0 2 . H i g h e s t A c e t o n e e x t r a c t a b l e n o n r u b b e r 

c o n t e n t w a s r e c o r d e d i n R R I C 1 0 2 a n d t h a t o f o t h e r c l o n e s w a s c o m p a r a b l e . A s h 

c o n t e n t i n R R I C 1 2 1 s h o w e d t h e h i g h e s t l e v e l o f s e a s o n a l v a r i a t i o n ( G V L a k m a l i 

N i l m i n i , K V V S K u d a l i g a m a , P D J R o d r i g o a n d D R a m a w i c k r a m a ) . 
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Effect of wintering on latex and raw rubber properties of Hevea brasiliensis 
This research project was funded by the Junior Research programme of the 

Climatic Change Enabling Activity (Phase II) Project of Ministry of Environment and 
Natural Resources. This project was focused on the variation of stability of the latex 
during the year. Latex samples collected from RRIC 102 and RRIC 121 were 
analysed for amino acids, phenols and technical properties in ca. 2 weeks intervals 
from January to August. Similar analyses were done for the latex collected from the 
manually defoliated trees in August. Output of the project has been published as a 
working paper of the Climate Change Secretariat. Defoliation during the non 
wintering period results reduction in phenol content which may affect the Plasticity 
Retention Index of the raw rubber (G V Lakmali Nilmini and L M K Tillekeratne). 

Effect of rainfall on the pollution problem associated with natural rubber 
processing factories 

This study was carried out to assess the impact of rainfall on the water 
pollution problem associated with rubber processing factories. Delkith, Pallegoda, 
Dartonfield, Culloden and Frocester crepe rubber factories were selected for the 
study. In all five locations, the period of maximum dry spell showed increasing trends 
in most of the months. Flow patterns and waste dilution patterns of the waste 
receiving stream of the Culloden factory was selected for the detailed assessment. 
Water flow in the stream during rainy periods was considerably high when compared 
to dry periods. The Jiemical oxygen demand (COD) values of the samples collected 
during dry period were comparatively higher than those of rainy periods (Fig 1). 
During the dry period, water quality was not in an acceptable level even at the 1km 
down the stream. 
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F i g . 5 . T h e prof i l e o f the c h e m i c a l o x y g e n d e m a n d ( C O D ) in the s t r e a m d u r i n g w e t and dry 

p e r i o d s 
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BIOCHEMISTRY 

A Participatory Rural Appraisal carried out with 20 participants from the 
vicinity of Culloden factory confirmed the water pollution by factory effluent and 
further, it appeared that river sand becomes unsuitable for construction purpose. 
This project was funded by the Junior Research Programme of the Climate 
Change Enabling Activity ( P h a s e l l ) Project of Ministry of Environment and 
Natural Resources ( K V V S Kudaligama and Wasana Wijesuriya). 

Effect of low temperature on metrolac reading 
This research project aims to solve the temperature associated problem of 

measuring dry rubber content of latex with the metrolac in high elevations. Initial 
studies on metrolac readings at low temperatures showed the high level of deviation 
in predicted dry rubber content from the actual values. Data collection is continued to 
establish a ready reckoner chart on dry rubber content and temperature (G V Lakmali 
Nilmini, K V V S Kudaligama, P D J Rodrigo and D Ramawickrama). 

Effectiveness of coconut fibre media in biological wastewater treatment of 
rubber factory effluent 

This study was focused on improving the efficacy of Covered Activated 
Ditch System with Bio-brush media for the treatment of rubber factory effluent. 
Combination of different specific surface areas (SSA) and diameters of Bio-brush 
medium under different organic loading rates (OLR) were tested for the purpose of 
improving the treatment efficiency of Covered Activated Ditch System. At laboratory 
scale, test reactors were set to investigate the effect of nitrogen content of effluent and 
processing chemicals on treatment efficiency. The COD removal efficiency of the 
two reactors was analysed statistically and standard logistic curves were fitted (Fig. 6 
and 7). Nitrogen content of the effluent increases the efficiency of treatment while 
the processing chemicals lower the efficiency of reactors (p<0.001). 
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F i g . 6 . C O D r e m o v a l % o f the reactors run wi th normal e f f luent and n i trogen c o n t e n t 
c o r r e c t e d e f f luent 

F i g . 7 . C O D r e m o v a l % o f the reactors run w i t h c h e m i c a l f ree e f f luent ( N o r m a l ) and ef f luent 
wi th p r o c e s s i n g c h e m i c a l s ( C h e m i c a l ) ( K V V S K u d a l i g a m a , W M Thuru l , P A J Y a p a 
and C K J a y a s i n g h e ) 
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ADVISORY SERVICES 

A Dissanayake 

SUMMARY 

Several projects were identified and carried out at National level and 
Regional level to increase the productivity of the smallholders rubber industry in the 
country. 

Fixing rain guards was identified as a priority project. Number of new 
processing centers were constructed and a large number of substandard processing 
centers were refurbished to improve the quality of RSS produced in them. The staff 
of A S D was also involved in carrying out special projects viz; Introduction of 
Mucuna as a new cover crop, organizing and motivating farmers to apply fertilizer in 
their mature lands. 

Medium scale rubber growers associations were formed at regional level to 
facilitate the transfer of technology. A number of training programmes, workshops 
and seminars were conducted to improve the performance of this sector. 

DETAILED REVIEW 

Staff 
Dr Anura Dissanayake, Head of the Advisory Services Department (ASD) 

and two Regional Advisory Officers - Mr A H Kularathna (Rathnapura, Colombo, 
Kegalle Regions) Mr D D Dasanayake (Kalutara and Galle regions) and 31 Rubber 
Extension Officers were on duty throughout the year. 

Dr Anura Dissanayake, Head/ASD was re appointed as the Chairman of the 
Thurusaviya Fund of the Ministry of Plantation Industries. He was also appointed as 
a member of the board of Governors of the National Institute of Plantation 
Management (NIPM). He continued to serve as a member of the National working 
committee of the Forest Stewardship/certification project (FSC) in Sri Lanka. 

Seminars/Conferences/Meetings/Work shops attended 

Officer Subject Organization 
A D i s s a n a y a k e T h u r u s a v i y a F u n d B o a r d M e e t i n g M P I 

A D i s s a n a y a k e M e e t i n g s o f inst i tut ional a r r a n g e m e n t s for fert i l izer M P I 
and plant d i s t r ibut ions a c t i v i t i e s o f the s m a l l h o l d e r 
projec t 

A D i s s a n a y a k e M e e t i n g s o f the p lanta t ion and s m a l l h o l d e r M i n i s t r y o f 

s u b c o m m i t t e e under the M i n i s t r y o f P o l i c y P o l i c y P l a n n i n g 
P l a n n i n g 
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Officer Subject Organization 
A D i s s a n a y a k e 
A D i s s a n a y a k e 
A D i s s a n a y a k e 

S c i e n t i f i c C o m m i t t e e m e e t i n g s 

R u b b e r S e c t o r R e v i e w M e e t i n g s 

M e e t i n g s o f M o n t h l y p r o g r e s s r e v i e w in d i f f erent 
r e g i o n s 

W o r k s h o p s o n g r a d i n g a n d m a r k e t i n g o f R S S 
c o n d u c t e d for R E O O and T h u r u s a v i y a s o c i e t y 
o f f i c i a l s 

R R I 
M P I 
A S D 

A D i s s a n a y a k e T h u r u s a v i y a 
F u n d 

REOO and RAOO attended the followings 

1. Advisory visits on specific requests of rubber growers 
2. District and Regional Level coordinating meetings organized by other relevant 

officers of the A S D 
3. Special meetings organized by the Thurusaviya fund on establishment of fertilizer 

dealerships, establishment of rubber marketing with the private sector rubber 
marketing organizations and rain guard fixing etc. 

4. Meetings with the Public Sector Banks to organize loan schemes for the 
smallholder sector. 

Staff training 

1. An in-service training programme was conducted for the A S D staff in 
collaboration with the scientific staff of the RRI on the 8 t h January 2004 

2. A special one day work shop for REOO was conducted by the RRI scientific 
staff, on rain guard sealant manufacturing and fixing on 8 t h March 2004 

National level projects 
Establishment of Medium Scale Rubber Growers Association 

A national level survey was carried out to collect production and performance 
data of medium scale rubber growers who own between 4 ha. to 20 ha. of rubber 
lands. 

A series of seminars and a research/extension dialogs were conducted at 
district level for that group of rubber growers and "Medium Scale Rubber Growers 
Associations" were formed in each region. 

Training programmes were successfully conducted for selected 
representatives of each "Medium scale rubber growers associations" in collaboration 
with the scientific staff of the RRI as follows. 

SERVICES 
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A D V I S O R Y 

T a b l e 1. Training programmes conducted for representatives of the Medium Scale Rubber 
Growers 

R e g i o n T r a i n i n g p e r i o d N o o f M e d i u m S c a l e R u b b e r 
G r o w e r s p a r t i c i p a t e d 

G a m p a h a O c t o b e r 6 , h & 7 , h 3 0 

K e g a l l e N o v e m b e r 9 , h & 1 0 , h 3 6 

C o l o m b o N o v e m b e r 1 6 t h & 1 7 , h 3 5 

One day programme on "Timber Certification", was successfully conducted 
in collaboration with the "Export development board" for Medium Scale Rubber 
Growers in the Kalutara district. 70 Medium Scale Rubber Growers participated in 
the programme. 

Establishment of "Mobile Tapper Training Schools" for the improvement of 
tapper productivity and as a solution for tapper shortage 

A "Mobile tapper training school programme" was established with the 
financial assistant of the Thurusaviya Fund. 

Trainees were identified through an interview and a selection process and two 
mobile schools were successfully completed. 

T a b l e 2 . Mobile tapper training schools conducted in 2004 

R a n g e P e r i o d o f t r a i n i n g N o . o f t r a i n e e s p a r t i c i p a t e d 

M a w a n e l l a 0 9 . 0 8 . 2 0 0 4 - 3 1 . 0 8 . 2 0 0 4 4 0 

E h e l i y a g o d a 1 5 . 1 2 . 2 0 0 4 - 3 1 . 1 2 . 2 0 0 4 4 0 

Nearly 70,000 Rupees were spent on each programme by the Thurusaviya 
Fund. The project is in progress. 

Selection and maintenance of model rubber estates 
Maintenance of Model Rubber Estates which comprised of properly 

maintained rubber plantations, cover crops, intercrops, rainguards standard 
production units etc., as per RRI recommendations, were earned out successfully in 
each REOO range. These model estates are closely supervised by REOO and used 
for training and demonstration purposes. 

Rehabilitation of substandard rubber holdings 
Nearly 352.37 ha. of substandard rubber holdings were rehabilitated by 

REOO during this period. 
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T a b l e 3 . Acreage of substandard holdings rehabilitated 

R e g i o n H e c t a r a g e r e h a b i l i t a t e d 

K e g a l l e 3 4 . 2 

C o l o m b o / G a m p a h a 3 1 . 8 7 

G a l l e 8 2 . 9 

Kalutara 1 7 6 . 2 

Ratnapura 2 7 . 2 

Promotion of use of ERP mixtures 
16 smallholdings selected jointly with the Lanka Phosphate Limited in the 

Kalutara region in the year 2003 for demonstration activities were maintained 
successfully. Project is in progress. 

Fixing rainguards 
Rain guard fixing was identified as a national level project and highest 

priority was given to it. 
Nearly 100 village level training programmes and demonstrations were held 

in 31 REOO ranges and rain guards were fixed in 1095 acres during the period. 

T a b l e 4 . Fixing rainguards in regional level 2004 

R e g i o n H e c t a r a g e 

K e g a l l e 1 8 7 . 7 8 

C o l o m b o / G a m p a h a 3 1 . 1 6 

G a l l e 1 5 . 3 7 

Ratnapura 1 4 8 . 1 2 

Kalutara 6 0 . 7 0 

T o t a l 4 4 3 . 1 4 

A new yield recording form was introduced to all farmers who fixed rain 
guards in their holdings, to compare yield with rain guards. 

Soil conservation aspects 
Growing Mucuna as a cover crop 

The National Level project stated in the year 2003 to introduce Mucuna as 
cover crop was successfully conducted during the year 2004. 
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A D V I S O R Y 

T a b l e 5 . Introduction o / M u c u n a in smallholdings- 2004 

R e g i o n H e c t a r a g e 

K e g a l l e 7 5 . 2 

Ratnapura 4 8 . 4 

Kalutara 5 0 . 6 7 

G a l l e 4 . 1 5 

C o l o m b o / G a m p a h a 1 1 . 5 1 

Promotion of other soil conservation aspects 
Nearly 208.77 hectares of rubber lands, which were substandard in soil 

conservation aspects, were successfully rehabilitated during the year. 

Control of diseases 
Eradication of white root disease 

Farmer training programmes to train farmers on identification, control and 
prevention measures of white root disease were continued successfully. 

T a b l e 6 . White root infected holdings identified and treated by REOO 

R e g i o n E x t e n t o f r u b b e r l a n d s t r e a t e d f o r 
w h i t e r o o t d i s e a s e ( h a ) 

K e g a l l e 1 9 5 . 3 2 

Ratnapura 9 1 . 0 

Kalutara 5 2 . 4 

G a l l e 8 .8 

C o l o m b o / G a m p a h a 4 5 . 8 

Production of good quality RSS 
Farmers were encouraged and trained to up-grade the quality of RSS in both 

private processing units and in group processing centers. 
Following achievements were made during the period. 

• Construction of 105 new processing centers 
• Refurbishment of 115 existing substandard processing centers 
• Repair of 86 pairs of rubber sheet rolling units 
• Organizing of 02 large scale marketing programmes 
• 372 field training programmes to upgrade quality of RSS 

REOO selected 20 well maintained Thurusaviya Societies to distribute rubber 
rolling units under a subsidy scheme funded by the Thurusaviya Fund. 
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Pandeniya Thurusaviya Society was selected as the first Thurusaviya society 
in the county to install the first Lohashilphi rubber sheeter machine, imported from 
India by the Thurusaviya Fund. 

Thurusaviya society works 
All village level Thurusaviya Societies in each REOO range was reorganized 

and office bearers were re-appointed by REOO. 

T a b l e 7. Number of village level Thurusaviya Societies re-organized during the year 2004 

R e g i o n N o . o f s o c i e t i e s r e - o r g a n i z e d 
Ratnapura 4 9 
K e g a l l e 5 4 
Kalutara 5 0 
C o l o m b o / G a m p a h a 3 0 
G a l l e / M a t a r a 18 

REOO successfully carried out there village level training programmes, input 
distribution programmes, publicity and extension programmes together with 
technology transfer activities in collaboration which is Thurusaviya Societies. 

Introduction of bank loan facilities for smallholders 
Discussions held with local banks to arrange bank loan facilities for 

smallholders, to facilitate construction of smokehouses, fixing rain guards and 
purchase of fertilizer for mature rubber etc. were successful and a pilot project was 
started in the Ratnapura region with the Sabaragamuwa Development Bank. 

T a b l e 8 . Bank Loan Facilities granted by the Sabaragamuwa Development Bank under the 
pilot project - 2004 

P u r p o s e A m o u n t o f l o a n g r a n t e d N o . o f f a r m e r s 
R s C t s . b e n e f i t e d 

F i x i n g rain guards 9 0 0 0 0 . 0 0 12 
C o n s t r u c t i o n o f s m o k e h o u s e s 2 7 0 0 0 . 0 0 0 3 
P u r c h a s e o f R u b b e r ro l l s 4 5 0 0 0 . 0 0 0 1 

The loan scheme is in progress. 

Regional level projects 
Different projects identified by RAOO and REOO on specific issues at 

regional level, covering a full range of field management practices, processing 
marketing and other related aspects were conducted successfully. Related activities 
were carried out to address following issues/problems. 
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A D V I S O R Y 

1. Correction of incorrect latex exploitation practices 
2. Unnecessary application of chemicals on tapping panels. 
3. Introduction of alternate firewood sources. 
4. Training programs on yield stimulation techniques. 
5. Introduction of mulching practices. 
6. Introduction of intercropping and establishment of tea-rubber mixed 

cropping systems. 
7. Tapper training programmes for the plantation sector. 



RUBBER TECHNOLOGY AND DEVELOPMENT 

Dilhara Edirisinghe 

S U M M A R Y 

T h e p r o j e c t o n N R / P V A c l a t e x b l e n d s w a s c o n t i n u e d t h r o u g h o u t t h e y e a r a n d 

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

b l e n d i n g t e c h n i q u e d e v e l o p e d w e r e v e r y m u c h g r e a t e r t h a n t h o s e o f t h e N R 

c o m p o u n d . T w o n e w r e s e a r c h p r o j e c t s o n r u b b e r b l e n d s w e r e i n i t i a t e d . W o r k o n I P N s 

w a s c o n t i n u e d a n d p r o p e r t i e s o f I P N s p r e p a r e d w i t h E N R a s w e l l a s w i t h s o m e 

s y n t h e t i c l a t t i c e s w e r e e v a l u a t e d . F i v e l a t e x - b a s e d p r o d u c t d e v e l o p m e n t s a n d s i x d r y 

r u b b e r - b a s e d p r o d u c t d e v e l o p m e n t s w e r e c a r r i e d o u t s u c c e s s f u l l y a t t h e r e q u e s t o f 

s o m e i n d u s t r i e s . C e n t r i f u g e d l a t e x , w h i c h g i v e s s p e c i a l p r o p e r t i e s t o l a t e x b a s e d 

p r o d u c t s w a s p r e p a r e d u s i n g a s p e c i a l o i l . A b o u t f i f t e e n i n d u s t r i e s o b t a i n e d s e r v i c e s 

in t e s t i n g r u b b e r c o m p o u n d s / p r o d u c t s a n d p r e p a r a t i o n o f c o m p o u n d e d l a t e x . F u r t h e r , 

s e v e r a l e n t r e p r e n e u r s w e r e g i v e n a s h o r t t r a i n i n g o n s e t t i n g u p l a t e x - b a s e d c o t t a g e 

i n d u s t r i e s . F u r t h e r m o r e , t h e s t a f f w a s a c t i v e l y i n v o l v e d i n o r g a n i z i n g s t a l l s at 

e x h i b i t i o n s o r g a n i z e d b y s e v e r a l M i n i s t r i e s . 

D E T A I L E D R E V I E W 

S t a f f 

M r s D G E d i r i s i n g h e , R u b b e r C h e m i s t w a s o n d u t y t h r o u g h o u t t h e y e a r . M r s 

M M J a y a s u r i y a , R u b b e r C h e m i s t c o n t i n u e d h e r s t u d i e s at t h e R R I S L d u r i n g t h e y e a r 

a s a p a r t f u l f i l l m e n t o f h e r p o s t g r a d u a t e s t u d i e s l e a d i n g t o a P h D d e g r e e at t h e 

L o u g h b o r o u g h U n i v e r s i t y , U K . 

M r s M K M a h a n a m a , M r s S I Y a p a , M r s P C W e t t a s i n g h e a n d M r P L 

P e r e r a , E x p e r i m e n t a l O f f i c e r s w e r e o n d u t y t h r o u g h o u t t h e y e a r . M r S L G R a n j i t h , 

E x p e r i m e n t a l O f f i c e r a n d M r s P r i y a n t h i P e r e r a , R e s e a r c h a n d D e v e l o p m e n t A s s i s t a n t 

w e r e t r a n s f e r r e d t o t h e D e p a r t m e n t f r o m t h e P o l y m e r C h e m i s t r y D e p a r t m e n t a n d t h e 

R a w R u b b e r a n d C h e m i c a l A n a l y s i s D e p a r t m e n t , r e s p e c t i v e l y w i t h e f f e c t f r o m 2 3 r d 

J a n u a r y , 2 0 0 4 . M i s s D N W i c k r a m a r a c h c h i , R e s e a r c h a n d D e v e l o p m e n t A s s i s t a n t 

r e s i g n e d f r o m t h e I n s t i t u t e o n 1 6 l h J a n u a r y , 2 0 0 4 . 

M r A I S i r i w a r d e n a , T e c h n i c a l O f f i c e r w a s o n d u t y t h r o u g h o u t t h e y e a r . 

Research students 
• M r T h u s h a r a S a m a r a w e e r a a n d M i s s P r a d e e p a G u n a r a t n a m , M S c ( P o l y m e r 

S c i e n c e a n d T e c h n o l o g y ) s t u d e n t s o f t h e U n i v e r s i t y o f S r i J a y a w a r d e n a p u r a 

c o m m e n c e d w o r k o n t h e i r M S c r e s e a r c h p r o j e c t s t i t l e d " D e v e l o p m e n t o f 

N R / N B R l a t e x b l e n d s f o r m a n u f a c t u r e o f h i g h q u a l i t y g l o v e s " a n d " I n f l u e n c e o f 
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R U B B E R T E C H N O L O G Y 

Seminars/Conferences/Meetings/Workshops 

O f f i c e r S u b j e c t O r g a n i z a t i o n 
M r s D G E d i r i s i n g h e Inaugura t ion o f the "Bienn ia l M i n i s t r y o f S c i e n c e and 

C o n f e r e n c e o n S c i e n c e and T e c h n o l o g y 
T e c h n o l o g y " 

M r s D G E d i r i s i n g h e L e c t u r e o n " F l a m e Retardant N a t i o n a l S c i e n c e F o u n d a t i o n 
F o a m " 

M r s D G E d i r i s i n g h e First S y m p o s i u m o n P lanta t ion T e a R e s e a r c h Inst i tute 
and M r s M M C r o p R e s e a r c h R u b b e r R e s e a r c h Inst i tute and 
Jayasur iya C o c o n u t R e s e a r c h Inst i tute 
M r s D G E d i r i s i n g h e S c i e n t i f i c C o m m i t t e e R u b b e r R e s e a r c h Inst i tute o f 
and M e e t i n g s - Sri L a n k a 
M r s M M Jayasur iya M r s D G E d i r i s i n g h e p r e s e n t e d 

the " R e s e a r c h P r o g r a m m e o f the 
R u b b e r T e c h n o l o g y & 

D e v e l o p m e n t D e p a r t m e n t " 

T r a i n i n g p r o g r a m m e s 

C l i e n t S u b j e c t N o . o f 
p r o g r a m m e s 

Of f i cers a t tached to the ( i ) C o m p o s i t i o n o f N R latex and e f f e c t s o f n o n -
plantat ion s e c t o r rubber s u b s t a n c e s 1 
( o r g a n i z e d by the ( i i ) C o l l e c t i o n , pre serva t ion and transporta t ion o f 

N I P M ) latex and c h e m i c a l s u s e d in the rubber 
industry 

- P r o f e s s i o n a l P r o g r a m m e in R u b b e r M a n u f a c t u r e 
and Fac tory Prac t i ce 
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reclaimed rubber on the properties of NR/SBR/reclaimed rubber blends", 
respectively. 

• The staff of the department assisted Materials Engineering and NDT (Polymer 
Technology) students from the University of Moratuwa on preparation of rubber 
compounds and test pieces required. 

• The staff of the department were involved in conducting ten practical classes for 
the students following the MSc degree course in Polymer Science and 
Technology at the University of Sri Jayawardenapura. 



C l i e n t S u b j e c t N o . o f 

p r o g r a m m e s 
S t u d e n t s o f the P l a s t i c s 
and R u b b e r Inst i tute 

( i ) Structure and proper ty r e l a t i o n s h i p o f 
p o l y m e r s 

( i i ) C o m p o u n d i n g i n g r e d i e n t s ( l a t e x ) 
( i i i ) P r o c e s s i n g t e c h n i q u e s ( l a t e x ) 

B a s i c C o u r s e in R u b b e r T e c h n o l o g y 

1 

S t u d e n t s o f the P l a s t i c s 
and R u b b e r Inst i tute 

( i ) G e n e r a l p r o p e r t i e s o f N R latex and latex 
t e c h n o l o g y 

( i i ) M a n u f a c t u r e o f R S S , C r e p e and T S R 
( i i i ) M a n u f a c t u r e o f F o a m rubber 

D i p l o m a C o u r s e in R u b b e r T e c h n o l o g y 

1 

N D T ( P o l y m e r 
T e c h n o l o g y ) s t u d e n t s 
o f the Inst i tute o f 
T e c h n o l o g y , U n i v e r s i t y 
o f M o r a t u w a . 

R u b b e r T e c h n o l o g y 1 

A g r o u p o f 
e n t r e p r e n e u r s 
( o r g a n i z e d b y the I D B , 
K a t u b e d d a , M o r a t u w a ) 

"Preparat ion o f c o m p o u n d e d N R latex su i tab le 
for r u b b e r i z e d - c o i r m a n u f a c t u r e " 

1 

V i s i t s 

Mrs D G Edirisinghe, Mrs M K Mahanama, Mrs P C Wettasinghe and Mr A I 
Siriwardena visited Lanka Tyre Retreaders (Pvt.) Ltd., Moratuwa in order to look into 
their problems at the request of the Company. 

Mrs M K Mahanama visited Suyamas, Foam Rubber Factory at Waulugala, Horana to 
provide advice and assistance on the quality of their mattresses on a request made by 
the Company. 

Mr P L Perera visited Quality Latex Products (Pvt.) Ltd., Pahathgama to solve sample 
testing problems encountered with their Hounsfield, tensile testing machine. 

1 1 4 



R U B B E R T E C H N O L O G Y 

LABORATORY INVESTIGATIONS 

T a b l e 1. Tensile properties of compounded 87/13 NR /PVAc latex blends (before ageing) 

S a m p l e M e t h o d of 1 0 0 % M o d . 3 0 0 % M o d . 5 0 0 % M o d . Tens i l e Elongat ior 

No . c o m p o u n d i n g ( M P a ) ( M P a ) ( M P a ) s trength at break 
( M P a ) % 

1 M e t h o d 1 0 . 4 3 0 . 6 0 1 .09 8 .61 6 7 8 

8 7 % in N R 
1 3 % in P V A c * 

2 M e t h o d 2 0 . 4 7 0 . 7 8 1 .70 1 6 . 4 8 6 0 8 

8 7 % in N R 
1 3 % in P V A c * 

3 M e t h o d 1 0 . 3 6 0 . 5 1 1 .08 1 2 . 2 7 8 0 6 

5 0 % in N R 
5 0 % in P V A c * 

4 M e t h o d 2 0 . 3 9 0 . 6 3 1.18 1 2 . 9 2 8 0 8 

5 0 % in N R 
5 0 % in P V A c * 

5 N R ( C o n t r o l ) 0 . 2 8 0 . 4 4 0 . 7 8 1 2 . 3 6 8 8 1 

* P e r c e n t a g e s o f the c u r i n g a g e n t s a d d e d into the t w o la t i ces b e f o r e b l e n d i n g 
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Latex technology 
Latex blends 
Natural rubber (NR)/polyvinyl acetate (PVAc) blends for dipped products 

This project, initiated on a suggestion made by Lalan Gloves (Pvt.) Ltd., was 
continued throughout the year. Results of the work carried out on uncompounded 
NR/PVAc latex blends during the previous year indicated that incorporation of 13% 
of PVAc into NR latex improves moduli and strength properties without a serious 
loss in elongation at break. Therefore, cast fdms of the composition of 87/13 NR/ 
PVAc latex blends with varied distributions of curing agents in the two polymer 
phases was prepared according to two different methods. The fdms were vulcanised 
at 70°C, leached in water for few minutes and dried at room temperature. Tensile 
properties and tear strength of the films were determined. Results indicate that the 
moduli and strength properties of the 87/13 NR/PVAc blend compound prepared 
according to Method 2 and by adding a greater proportion of curing agents initially 
into the NR phase are higher than those of the other 87/13 NR/PVAc blend 
compounds and the NR compound (Tables 1 and 2 - Sample No. 2). 



Table 2. Tensile properties of compounded 87/13 NR /PVAc latex blends (after ageing) 

S a m p l e M e t h o d o f 1 0 0 % M o d . 3 0 0 % M o d . T e n s i l e E l o n g a t i o n 
N o . c o m p o u n d i n g ( M P a ) ( M P a ) s t r e n g t h 

( M P a ) 
a t b r e a k 

% 
1 Method 1 

87% in NR 
13% in P V A c * 

0.43 0.82 17.83 906 

2 Method 2 
87% in NR 

13% in P V A c * 

0.53 0.97 20.67 887 

3 Method 1 
50% in NR 

50% in P V A c * 

0.34 0.70 13.15 870 

4 Method 2 
509? in NR 

50% in P V A c * 

0.43 0.77 15.23 878 

5 NR (Control) 0 .24 0.50 13.97 870 

* Percentages of the curing agents added into the two Iatices before blending 

T h e t e a r s t r e n g t h o f S a m p l e N o . 2 i s a l s o g r e a t e r t h a n t h o s e c o m p o u n d e d 

a c c o r d i n g t o t h e o t h e r m e t h o d s a n d t o t h a t o f t h e N R s a m p l e ( C o n t r o l ) ( F i g . 1 ) . 

BBefore ageing 

• After ageing 

1 2 3 4 5 

S a m p l e No . 

F i g . 1. Tear strength of compounded 87/13 NR/PVAc latex blends 
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R U B B E R T E C H N O L O G Y 

A set of the above cast films were aged at 70°C for 168 hours and the above 
mentioned properties were evaluated. A further set of NR /PVAc blends was prepared 
by varying the blend ratio, method of blending and the initial location of curing 
agents in the two polymer phases. Properties of these cast films, before and after 
ageing are being evaluated (D G Edirisinghe, D N Wickramarachchi, P C 
Wettasinghe and Priyanthi Perera). 

Natural rubber (NR) nitrile rubber (NBR) blends for dipped products 
A project was initiated to produce high quality examination, 

industrial/household gloves using blends of NR and NBR Iatices in collaboration with 
Prime Polymer (Pvt.) Ltd., Seethawaka, Avissawella. Different property 
combinations are expected by blending the NR and NBR Iatices and it is expected 
that NR/NBR latex blends having physical properties superior to NBR compounds 
and a tolerable degree of swelling in non - polar oils and fuels could be developed. A 
literature survey was carried out. As initial experimental work, cast films were 
prepared by varying the NR/NBR blend ratio, blending conditions and the technique 
of blending (D G Edirisinghe, S Siriwardena, Thushara Samaraweera - MSc student, 
University of Sri Jayawardenapura and Priyanthi Perera) 

NR latex/carbon black masterbatches for tyre paints 
A set of paints was prepared with 60 % NR latex using different oils, in order 

to get a glossy appearance and a good surface finish to tyre treads as required by 
AMW (Pvt.) Ltd. The paint developed with one of these oils imparted a good gloss 
and a surface finish to the applied surface. Also some modifications to the method of 
incorporation of the special oil were carried out and the paint produced showed 
improved properties over the previously developed paint. Furthermore, the special 
ingredient was incorporated to latex at the stage of centrifuging. Interestingly, this 
ingredient acts as an excellent stabilizer and hence could be used to replace the 
conventional stabilizers used during centrifuged latex manufacture with added 
advantages. Products with a glossy surface appearance and thick walled articles can 
be manufactured out of the centrifuged latex prepared with this special ingredient (D 
G Edirisinghe, M K Mahanama, P L Perera and S L G Ranjith). 

Development of a calf support out of foam rubber for a special kind of shoes 
Few trials were conducted to develop a foam rubber compound suitable to 

replace the original plastic calf support used in a special kind of shoes. The texture of 
the calf support developed was closer to that of the original plastic support. Further 
developments using different types of polymers are in progress ( L M K Tillekeratne, 
M M Jayasuriya, D G Edirisinghe, S I Yapa and Priyanthi Perera). 
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Development of latex compounds for rubberized - coir applications 
Room temperature curing system 

Work was initiated to develop a room temperature curing system suitable for 
rubberized-coir manufacture on a request made by an industrialist (M M Jayasuriya, S 
I Yapa and Priyanthi Perera) 

Roof - top applications 
Development of a latex compound suitable to produce rubberized - coir 

sheets for above applications was initiated on a request made by an industrialist. It 
was possible to improve the bonding between the coir fibres with the use of the 
developed latex compound. Further improvements are being investigated (M M 
Jayasuriya, S L G Ranjith and P C Wettasinghe). 

Development of a bio-degradable rubberized-coir compound 
A bio-degradable rubberized-coir compound suitable to grow grass was 

developed and handed over to the small scale industrialist who made the request (D G 
Edirisinghe and M K Mahanama). 

Development of products out of the waste obtained from rubberized-coir 
manufacturing processes 

Low cost sheets were produced out of coagulated latex crumbs using the 
hydraulic press at the request of Ceyesta, Nawinna, Maharagama (W M G 
Senevirathne and M K Mahanama). 

Dry rubber technology 
Development of value added products out of dipped products waste/rejects 

Trials were carried out to manufacture rubber products out of dipped products 
waste/rejects. Products such as shoe soles with colourful, attractive surface designs 
and good physical properties were manufactured using a novel technique. An 
application was forwarded to register this new development under industrial designs, 
at the patent office. Application for a patent is also underway (D G Edirisinghe and M 
K Mahanama). 

Development of an adhesive for surgical bandages/plasters 
Work on this project initiated on the request of Tas Medical Suppliers and 

Co. (Pvt.) Ltd. was continued. A crepe rubber based compound was prepared by 
varying the mastication time of the rubber and the level of tackifier. Subsequently, the 
compound was converted to the paste form. The adhesive made out of the compound 
showed good adhesion. Conversion of the developed dry rubber compound into the 
paste form using different non-toxic solvents was carried out. Evaluation of the most 
suitable solvent in order to get the best properties is in progress (D G Edirisinghe, S 
Siriwardena, D N Wickramarachchi and Priyanthi Perera). 
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R U B B E R T E C H N O L O G Y 

Dry rubber blends 
NR/ SBR/ reclaimed rubber blends for tyre retreads 

A project was initiated to improve the properties, especially abrasion 
resistance, tensile properties and tear strength of NR/SBR/reclaimed rubber blends 
used in tyre retread compounds. The ultimate aim of carrying out this research is to 
produce tyre retread compounds containing reclaimed rubber for a reduction in the 
cost of production, without a significant reduction in the required properties. A series 
of NR/ SBR/ reclaimed rubber blend compounds was prepared by replacing part of 
the rubber and carbon black with reclaimed rubber according to a single - stage 
mixing technique. Evaluation of the above mentioned properties of these blends is in 
progress (W M G Seneviratne, D G Edirisinghe, Pradeepa Gunaratnam - MSc 
student, University of Sri Jayawardenapura, P C Wettasinghe and M K Mahanama). 

Development of hydraulic brake parts out of NR/NBR blends 
A request was made by a small scale industrialist to improve the rubber 

compound formulation which is being used at present to produce hydraulic brake 
parts. A formulation out of a blend of 20 / 80 NR / NBR was developed and the brake 
parts produced according to the formulation showed improved properties over those 
produced previously. Development of the formulation for further improvements of 
those properties is in progress (D G Edirisinghe, M K Mahanama and S L G Ranjith). 

Development of rubber blend compounds for engineering applications 
A request was made by Lanka Rotariseals (Pvt.) Ltd. to develop rubber blend 

compounds suitable to produce accumulator diaphragms and shaft seals. Few blends 
of NR/EPDM of varying composition were developed and the properties of one these 
compounds were found to be in accordance with the properties required for 
accumulator diaphragms produced by transfer moulding. The formulation was 
forwarded to the company. Work on the development of a rubber blend compound 
possessing very high hardness, suitable to produce shaft seals is in progress (D G 
Edirisinghe, Priyanthi Perera and S L G Ranjith). 

Development of an EPDM compound for water resistant applications 
An EPDM rubber compound with improved properties was developed on a 

request made by J.S. Enterprises and Co. Panadura (D G Edirisinghe, S L G Ranjith 
and G D Dinesh Krishantha, Temporary Research Assistant). 

Development of a rubber component for an oil processing machine 
A rubber compound suitable to produce the rubber seal used in the coconut 

oil processing machine belonging to the NERD Centre was developed at the request 
of the inventor of the machine (D G Edirisinghe and M K Mahanama). 
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Interpenetrating Polymer Networks (IPNs) 
A draft of the PhD thesis written on the above research work was submitted 

to the supervisor, Prof. D J Hourston of the IPTME, Loughborough University, UK. 
Determination of properties of IPNs prepared using ENR was carried out using 
FTIR/SEM analysis as an extension to the work completed so far, on Prof. Hourston's 
advice. Furthermore, methods which could be used to enhance chemical interactions 
between the individual constituents were investigated (M M Jayasuriya and D J 
Hourston). 

Industrial extension 
The following services to the companies were provided at their request. 

C o m p a n y 

Ceytra Ltd. 

G l o b a l R u b b e r ( P v t . ) Ltd . 

A s s o c i a t e d M o t o r w a y s ( P v t . ) Ltd . 

A s s o c i a t e d U n i v e r s a l ( P v t . ) Ltd . 

P r i m e P o l y m e r s 

Qua l i ty L a t e x P r o d u c t s ( P v t . ) Ltd . 

T e x t r i p Ltd . 

Industrial C l o t h i n g s Ltd . 

M a p a - L a l a n (Pvt . ) Ltd . 

S h u m s & C o . Ltd. 

K e g a l l e P l a n t a t i o n s Ltd . ( P a l l e g a m a E s t a t e ) 

K e g a l l e P lan ta t ions Ltd . ( A t a l e E s t a t e ) 

C I C Ltd . 

C e y l o n R u b b e r Industr ie s 

M o n a P l a s t i c s (Pvt . ) Ltd . 

S e r v i c e 

T e s t i n g o f dry rubber c o m p o u n d s 

T e s t i n g o f dry rubber c o m p o u n d s 

T e s t i n g o f dry rubber c o m p o u n d s 

T e s t i n g o f dry rubber c o m p o u n d s 

T e s t i n g o f g l o v e s 

T e s t i n g o f la tex b a s e d str ips 

T e s t i n g o f l a tex b a s e d str ips and t u b e s 

T e s t i n g o f g l o v e s 

T e s t i n g o f g l o v e s 

T e s t i n g o f s o l e c r e p e 

T e s t i n g o f s o l e c r e p e 

T e s t i n g o f s o l e c r e p e 

T e s t i n g o f l a tex b a s e d a d h e s i v e s 

T e s t i n g o f b a l l o o n s and p r e v u l c a n i z e d la tex 

P r e p a r a t i o n o f c o m p o u n d e d la tex 

In addition to the services rendered to the above mentioned industries, about 
Fifteen entrepreneurs were provided with advice and assistance on setting up NR latex 
based cottage industries. 

• Mrs M K Mahanama and Mrs P C Wettasinghe assisted the RRISL stall by 
conducting demonstrations at the "Science Exhibition" organized by D S 
Senanayake Madya Maha Vidyalaya held between 17 t h to 19 t h August. 

• Mrs M K Mahanama and Mr P L Perera assisted the RRISL stall by conducting 
demonstrations at the "Job Fair" held at Ruwanwella Madya Maha Vidyalaya on 
the 19 t h September. This job fair was organized by the Ministry of Labour Affairs 
and Foreign Employment jointly with the Department of Labour. 
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Mrs M K Mahanama, Mr S L G Ranjith, Mr P L Perera and Mrs Priyanthi Perera 
assisted the RRISL stall by conducting demonstrations at the Mahapola 
Exhibition held in Bopitiya, Kurunegala during mid September. 

Mrs M K Mahanama and Mrs P C Wettasinghe assisted the RRISL stall by 
conducting demonstrations at the "Job Fair" held at Badulla Madya Maha 
Vidyalaya on the 12 t h of December. 

Mrs M K Mahanama assisted the RRISL stall by conducting demonstrations held 
at the exhibition organized by the Department of Chemistry, University of 
Kelaniya. 
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P O L Y M E R C H E M I S T R Y 

Nilmini Liyanage 

S U M M A R Y 

An adhesive was developed using a blend of modified grade of natural rubber 
with Neoprene. Performance of it was found to be superior to that of commercial 
grade of adhesives. 

A sealant prepared for application in pruned stems in the tea bushes using 
positex/bitumen mixture was successful. This will soon be put into commercial 
application to replace commercially available toxic fungicides. 

Modification of latex/carbon black master batches prepared using the novel-
dispersing agent was carried out. 

Trials were conducted to introduce latex based herbal fungicide mixture for 
the Bark Rot disease in rubber. 

Several laboratory scale trials were conducted to improve the storage stability 
of the pre vulcanized natural rubber concentrate. 

Detailed study was carried out to find the applicability of Low viscosity latex 
in the preparation of latex/carbon black master batches. 

Detailed analysis was carried out on several rubber products, which are used 
in contact with water and need in food storage applications, and comprehensive 
reports on toxicity were submitted to the industry. 

A feasibility study was carried out to study the efficiency of grafting MMA 
on to the Natural rubber latex molecules under varying conditions. 

D E T A I L E D R E V I E W 

Ms Champa Wellappilli, Assistant Rubber Chemist continued her 
postgraduate studies at the University of Cardiff. Ms. Nilmini Liyanage left for 
Osaka, Japan for a training programme on "Polymer Technology" from 5 t h May to 
3 1 s t July 2004. 

Messers H N K K Chandralal, S S Warnapura, S L G Ranjith, R Wijesundara, 
Ananda Samarakoon, Mrs Chitra Kuruppu and Mrs Indra Denawaka, Experimental 
Officers and Mrs Renuka Wijeratne, Clerk/Typist were on duty through out the year. 

Research students 

• Mr Palitha and Ms Awanthi from the University of Colombo and Mr Suresh from 
the University of Ruhuna successfully completed their research projects as a 
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POLYMER 

fulfillment of BSc Special Degree in Chemistry under the supervision of Ms 
Nilmini Liyanage and Mr H N K K Chandralal. 

• Polymer Technology MSc students of the year 2004 batch from Sri 
Jayawardenapura University followed their practical work from 18 t h July to 2 2 n d 

August in the Department. 

Seminar/Conference/Meetings 

O f f i c e r S u b j e c t 

M s N i l m i n i L i y a n a g e Pers i s tent O r g a n i c P o l l u t a n t s 

M s N i l m i n i L i y a n a g e K n o w l e d g e M a n a g e m e n t for I n n o v a t i o n 

L A B O R A T O R Y I N V E S T I G A T I O N S 

Rubber based adhesives 
A request was made by an industrialist to prepare a general purpose adhesive 

system using a modified grade of natural rubber to compete with the locally available 
neoprene based adhesives. Several trials were initiated using Methyl Methacrylate 
Grafted Rubber (MG) and neoprene rubber. Promising results were obtained for 
different substrates in comparison with the locally available material. Large-scale 
trials were carried out using a general-purpose adhesive system developed in 
collaboration with EDNA group. Comparatively better performance was observed in 
this trial compared with the currently available adhesive system in the market. 

Remarkable improvements were observed for wood to wood and ceramics to 
wood and plastics to paper surfaces by the application of the newly developed 
adhesive. Commercial trials will be conducted in due course (Nilmini Liyanage and 
Chitra Kuruppu). 

Positex/Bitumen mixture for water proofing applications 
The project was continued in collaboration with the TRI. Sealant prepared for 

application in the pruned tea stems using positex and bitumen was found to be ideal 
to be used in tea plantation in upcountry. However, the sealant appeared to show 
certain defects when applied in plantations in the low country region. Therefore, it 
was further modified to suit those low country conditions and as such, Nursery trials 
have been carried out at the tea nurseries at Ratnapura was found to be successful for 
low country applications. 

The possibility of incorporation of herbal fungicides into the sealant was 
investigated to replace commercially available toxic fungicides, which are currently 
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being used. Parameters such as callus formation and growth of seedlings were more 
prominent and safe with the modified sealant compare to toxic fungicides 
incorporated material. Project was successful and TRI will make arrangements to 
implement this finding in the tea plantations. The technique will be patented in due 
course (Nilmini Liyanage, Chitra Kuruppu and Abaya Balasooriya - TRI). 

Latex/Carbon Black Master batches 
The project was continued using a novel-dispersing agent. A new pathway 

was introduced to prepare the carbon black dispersions instead of ball milling for 18 
hrs. Physical properties of the carbon black master batch compounds were compared 
against mill mixed compounds. Some properties such as tensile strength, tear 
strength, tear and abrasion were found to be very much improved in the carbon black 
master batch compounds. Further, modification is being carried out for the process of 
manufacture of the carbon black master batches by the incorporation of additives such 
as tackifiers, peptisers etc. Addition of a tackifier in to the stabilized latex before 
incorporation of dispersed carbon black with low structure HAF black was carried out 
successfully. Efficiency of incorporation could be improved when the pH is increased 
to a certain point and the temperature of the coagulation is increased. It was observed 
from the preliminary studies that, at pH 11 and at the temperature of 50°C the 
efficiency of incorporation becomes almost 100%. The coagulation of carbon black 
dispersed latex was carried out at 50°C with 2% addition of 2% HCOOH. The 
coagulum with the serum kept at this temperature was matured overnight to complete 
the adsorption of carbon black to NRlatex. Large-scale master batches were handed 
over to Loadstar Company to evaluate physical properties in order to conduct trails to 
manufacture solid tyres (Nilmini Liyanage, H N K K Chandralal, Indra Denawaka 
and S S Warnapura). 

Herbal based fungicide mixture for bark root disease 
The project was initiated in collaboration with the Plant Pathology 

Department, RRISL to produce herbal-based fungicide mixture for Bark Rot disease. 
The mixture is being evaluated for its effectiveness towards the said disease at 
Pathology Department (Nilmini Liyanage, Chitra Kuruppu and C K Jayasinghe). 

Improvement of the storage stability of the Pre Vulcanized Natural Rubber 
Latex Concentrate 

Physical properties of prevulcanised lattices with different combinations of 
accelerator systems are being evaluated, as a preliminary study (Nilmini Liyanage, 
H N K K Chandralal, Priyanthi Perera and Ananda Samarakoon). 
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Low Viscosity Rubber 
Ageing properties and the gel content of the low viscosity rubber were 

studied. Different antioxidants were used to prevent possible cross-links formation 
due to the presence of free radicals in the molecules. It was found that the antioxidant 
plays a significant role in controlling the cross-links formation during storage of latex 
as well as rubber after depolymerisation. 

Low viscosity latex can be used in the preparation of carbon black master 
batches and in modification of NR lattices (Nilmini Liyanage, Indra Denewaka and 
Ananda Samarakoon). 

Toxicity of rubber compounds 
Various kinds of rubber products used in food and water contact applications 

were tested to identify the presence of toxic chemicals using FTIR 
Spectrophotometer. Comprehensive reports were submitted as requested by the 
industrialists. A literature survey was carried out on the chemicals permitted in the 
food and pharmaceutical industry for the benefit of the rubber based industries 
(Nilmini Liyanage and H N K K Chandralal). 

Use of Enzyme treated latex for the preparation of MG rubber 
A kinetic study was conducted on grafting reactions of Methyl Methacrylate 

molecules onto NR chain using latex treated with the enzyme papain. The effect of 
dilution and maturation of treated latex on grafting has also been studied. Treatment 
of latex prior to grafting of Methyl Methacrylate showed shorter induction period, 
high grafting efficiency (by selective extraction techniques) and better film forming 
properties of the resultant grafted rubber. The main advantage of this method is that 
the resultant product can be coagulated and filtered easily. These are the most 
difficult steps in the preparation of MG rubber. 

Experiments will be continued to study the grafting efficiency under inert 
atmosphere under Nitrogen (Nilmini Liyanage, Susantha Siriwardena and Chitra 
Kuruppu). 

Evaluation of physical properties of different grades of raw rubber 
A project was initiated to evaluate physical properties of different types of 

rubber compounds using various grades of raw rubbers under conventional, semi and 
efficient vulcanizing systems in the presence of fillers and without fillers (Nilmini 
Liyanage, Susantha Siriwardena, Ananda Samarakoon and Manel Mahanama). 

Preparation of oil - resin emulsions 
A new emulsification technique for oil and resin has been carried out. 

Experiments conducted using processed oil emulsions reveal that 1-10 % resin can be 
incorporated easily into RSS during processing. This technique shows promising 
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results and would be useful in preparing rubber - resin master batches that would be 
useful in the manufacture of adhesives (Nilmini Liyanage, H N K K Chandralal and 
Indra Denawaka). 

Production of prevulcanised latex 
Project was initiated to study the factors that would effect the storage stability 

of the prevulcanized latex with the aim to prepare compounded latex with higher 
stability. Storage stability is influenced by the presence of excess chemicals used in 
vulcanization. T w o alternative methods were proposed to deactivate/decant the excess 
chemicals. Latex fdms have been prepared using one of these two techniques. Film 
properties are yet to be investigated (Nilmini Liyanage, H N K K Chandralal, Ananda 
Samarakoon and Indra Denawaka). 
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RAW RUBBER AND CHEMICAL ANALYSIS 

S Weeraman 

S U M M A R Y 

Following activities were performed during the year: 
a. Testing, grading and issuing shipping certificates for all TSR produced in the 

country. 
b. Testing and issuing quality certificates for different grades of raw rubber 

produced in the country for local industries and for shippers 
c. Testing and issuing quality certificates for field latex and concentrated latex. 
d. Analysis of chemicals and water used in processing raw rubber in the rubber 

products manufacturing industry, for purity. 
e. Analysis of skim rubber adulteration in scrap grades of crepe rubber. 
f. Recommendation of chemicals for the industry and analyzing them for 

percentage purity. 
g. Testing of finished products such as: 

1. Rubber gloves for sodium pentachlorophenate content 
2. Rubber content in vulcanized products 
3. Contaminations of metal ions in dipped products. 

h. The following research project was in progress. 
Quality assessment of latex by monitoring the Volatile Fatty Acid (VFA) 
and Mechanical Stability Time (MST) parameters. 

D E T A I L E D R E V I E W 

Staff 
Experimental Officer, Ms H S Weeraman was in Charge of overall activities 

of the department throughout the year. 
Experimental Officers L Wanigatunga, H V K Gamage, C Lokuge, L P 

Vitharana, M Wijesekera, B Gunasiri, N Karunatilaka, W Vithanage, and 
Clerk/Typist, Mrs I Wijesinghe were on duty throughout the year. 

Instrument Technician, Mr L G P Lelwela, was on duty throughout the year. 
Research and Development Assistant Mrs P Perera was temporarily 

transferred to Rubber Technology Department with effect from 23rd January 2004. 

Research students 
• Messrs Tilaka Samarakoon student from the University of Sri Jayawardenapura, 

completed her latex analysis projects work leading to her MSc degree. 
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• Mrs Ganga Illenchelvah, a post graduate student from University of 
Jayawardenapura, carried out the project on "Property variation of centrifuged 
latex against soap strength and maturation" under the supervision of Dr Shantha 
Walpolage. 

• Mr P A S Janaka, a student from University of Ruhuna carried out the project on 
MMA Grafting on DPNR and centrifuged latex for the partial fulfillment of his 
degree work. 

• Miss Jayatharshana Jesudason, a post-graduate student from the University of 
Jayewardenepura carried out the project on "Depolymerisation of NR latex 
master batches" under the supervision of Dr Kalyani Liyanage. 

Work Shops attended 

• H S Weerman, L Wanigatunga, V Gamage, C Lokuge, L P Vitharana, and M 
Wijesekara served as resource personnel at the series of one day workshop on 
"Correct Estimation of DRC" for Field Officers, Factory Officers and 
Laboratory personnel of the Plantation Industries. 

• H S Weeraman, L Wanigatunga, H V K Gamage, C Lokuge, M Wijesekera, L P 
Vitharana, N Karunatilaka and W Vithanage served as resource personnel at 
two day workshop on latex testing for the laboratory personnel of Cosco 
Polymers Lanka (Pvt) Ltd. 

Training programme 
Training programmes were carried out for the following officers/students in 

the field of latex testing and dry rubber testing. 

A group of N D T students 
Sahan Ariyaratne 
Premalal Malbulage 
A group of Field Officers 

- d o -
- d o -
- d o -
- d o -

L Jayawardena 
A Nishantha 
H D Weeratunga 
S N J P Silva 
A M KM A Abeyratna 

University of Moratuwa 
Samson Reclaim Rubber 
Load Star Pvt Ltd. 
Bogawantawala Plantations Pvt Ltd. 
Udabage Estate 
Mahaoya Group 
Udapolla Unit 
Sapumalkanda Estate 
Le-Ferne Laboratories, Getahetta 
Le-Ferne Laboratories, Getahetta 
University of Colombo 
Institute of Chemistry 
Cosco Polymer Lanka (Pvt) Ltd. 
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RAW RUBBER AND CHEMICAL ANALYSIS 

R M K U Ratnayaka 
W R Dhrmaratne 
H N M Amarasooriya 
S Seneviratne 
N S Chinthaka 

Cosco Polymer Lanka (Pvt) Ltd. 
Cosco Polymer Lanka (Pvt) Ltd. 
Cosco Polymer Lanka (Pvt) Ltd. 
Cosco Polymer Lanka (Pvt) Ltd. 
Glenross Rubber Factory, Neboda 

Visits 
• D G Edirisinghe, M K Mahanama, L Wanigatunga, P L Perera and S 

Weeraman made visited to Ceylon Rubber Industries, Arukwatta on their 
request for advisory work. 

• H V K Gamage took part at the programme of educating the use of Metrolac 
organized by the Pitiyakanda Esate, Bogawantalawa Plantation under the 
assistance of Dr Nugawela. 

• Champa Lokuge took part in the programme of educating the use of Metrolac 
organized by the Mahaoya Group, Bogawantalawa Plantation under the 
assistance of Dr Nugawela. 

Services 
Manufacturing of CV rubber 

A project on manufacture of CV crepe rubber was initiated in collaboration 
with RRPD & CE department. Analysis of raw rubber properties of CV rubber has 
been tested as a comparative study. This has not been continued due to lack of funds 
(S Siriwardena and H V K Gamage). 

Fixing of rainguard 
Assistance and technical advice were given for preparing and fixing of rain 

guards in all rubber growing districts initiated by Advisory Services Department (A 
Dissanayake, N Karunatilaka and W Vithanaga). 

Quality assessment of latex by monitoring the Volatile Fatty Acid (VFA) and 
Mechanical Stability Time (MST) parameters 

Literature was collected and locations were identified for the field 
experiments to be conducted. Preliminary investigations were perform in order to 
study the steps for which much attention has to be paid for quality assurance of latex. 
Latex samples were tested from Kegalle district (G Seneviratne, M Jayasuriya, L 
Wanigatunga, V Gamage, C Lokuge, P Perera, L P Vitharana and M Wijesekara). 

LABORATORY INVESTIGATIONS 
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Analytical Services 
Samples tested f r o m each T S R fac tory du r i ng the year were as f o l l o w s 

TSR Factory No. of samples 
L e - F e r n e B l o c k R u b b e r F a c t o r y , G e t a h e t t a 2 3 8 

S a n d h a g i r i R u b b e r M i l l s , D o m p e 2 8 4 

Total 522 

Misce l laneous samples tested du r i ng the year were g iven be low: 

R a w rubber samples 533 
La tex samples 2,217 
Chemica l samples 23 
B leach ing agent samples 7 6 
G l o v e samples 118 
To ta l 2,967 
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RAW RUBBER PROCESS DEVELOPMENT AND CHEMICAL 
ENGINEERING 

S Siriwardane 

S U M M A R Y 

The staff of the department provided their services to 12 crepe rubber 
factories to solve certain problems encountered during the manufacture of rubber on 
processing and quality related aspects. The department successfully conducted a 
series of one-day workshops for rubber factory officers and field staff of the 
plantation companies to clarify the unclear aspects of latex weighing in the industry. 
Three paint and glove industries were visited to provide advise connected with 
wastewater treatment. Number of estates were visited connected with wastewater 
problems and one commercial treatment plant was installed in a latex centrifuged 
processing plant. 

The department carried out few experimental trials on pilot scale at five 
crepe rubber factories to asses the possibility of manufacturing Lankaprene rubber at 
their premises and to recommend any modifications required to achieve the expected 
results. It was found that some raw rubber properties such as Initial Wallace 
Plasticity (P 0 ) , and percentage Nitrogen content are easily achievable without any 
modification in the existing manufacturing procedures while 9 5 % of samples 
achieved standards required for percentage dirt and ash contents. However the 
percentages achievements of standards for PRI and V R were found to be low and are 
86 and 30 respectively. This shows that special attention should be given during the 
manufacturing process to achieve these standards. Few recommendat ions were made 
on preparations of Lankaprene based on the results of this series of experiments 
conducted in those five factories. 

Results of a research conducted on the effect of C u 2 + ion revealed that 
processing water containing 5ppm of Cu" + ion concentration or above adversely 
affect the quality of crepe rubber. The results of the studies carried out on leachable 
proteins (LP) in NR latex revealed that addition of DAHP, t ime of maturation, use of 
water soluble polymers and protein denaturing enzymes, Cholrination and leaching 
under different condit ions have a significant effect on the LP content of both 
centrifuged latex and latex products. It was found that LP content gradually reduced 
with time of maturation even without any additions to reach levels below 50 ug/g 
within 7 days in the case of centrifuged lattices. 

D E T A I L E D R E V I E W 
Staff 

Deputy Director-Research (Technology) overlooked the departmental 
activities until 25th August, 2004. Since then, the Director overlooked the 
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department activities as DDR (T) left abroad on personal leave. Dr Susantha 
Siriwardena, Principal Research Officer, Mr P P Jayasinghe, Development Officer, 
Mr C D Senanayake and Mr T A S Siriwardane, Experimental Officers, Mrs 
Chandrika Nalini, Mrs U M S Priyanka and Mr A K D Warnajith Prasad, Technical 
Officers, Mrs L Rukmanie, Store Keeper and Mrs Anusha Paranawithana, 
Typist/Clerk were on duty throughout the year. 

Dr Susantha Siriwardena was promoted to the post of Principal Research 
Officer with effect from 0 8 t h May, 2004. Mr Upul Rathnayake, Assistant Rubber 
Chemist continued his postgraduate studies at the University of Loughborough, UK. 
Mr P H Sarath Kumara, Assistant Rubber Chemist who obtained a Master of science 
degree in polymer technology from the University of Sri Jayawardanepura in 2004 
left for Japan for a training program at the Institute of D3ARI on radiation 
vulcanization of latex project funded by the Japanese government on 18 t h October, 
2004. 

Mrs V C Rohanadeepa, Technical Officer resumed duties after maternity 
leave. 

Mr G D D Krishantha, Temporary Research Assistant was recruited for the 
NSF funded research project (RG/2004/C/03) with effect from 8th November 2004. 

R e s e a r c h s t u d e n t s 

M r S u r e s h d e S i l v a 

M s G a y a n i Perera 

M s S M G H S a m a r a k o o n 

M s B N K F e r n a n d o 

M r M K A J M a l d e n i y a 

M r T S S h a w f a t 

M s W M R T i s s e r a 

U n i v e r s i t y o f C o l o m b o 

U n i v e r s i t y o f C o l o m b o 

U n i v e r s i t y o f Sri J a y e w a r d e n a p u r a 

U n i v e r s i t y o f Sri J a y e w a r d e n a p u r a 

U n i v e r s i t y o f Sri J a y a w a r d e n e p u r a 

Sri L a n k a Inst i tute o f I n f o r m a t i o n T e c h n o l o g y , N a w a l a 

Sri L a n k a Inst i tute o f I n f o r m a t i o n T e c h n o l o g y , N a w a l a 

S e m i n a r s / W o r k s h o p s / M e e t i n g s 

O f f i c e r S u b j e c t O r g a n i z a t i o n 
D r W M G S e n e v i r a t n e 

D r W M G S e n e v i r a t n e 

D r W M G S e n e v i r a t n e 

D r W M G S e n e v i r a t n e 

T R I - R R I - C R I Joint S y m p o s i u m h e l d in Ju ly R R I / T R I / C R I 
2 0 0 4 - M a i n o r g a n i z e r R R I S L 

Par t i c ipa ted in 3 w e e k s training w o r k s h o p o n N A A R M 
Agr icu l tura l R e s e a r c h M a n a g e m e n t h e l d in 
H y d r a b a d , India b e t w e e n 2 and 2 1 February 
2 0 0 4 at the N a t i o n a l A c a d e m y o f Agr icu l tura l 
R e s e a r c h M a n a g e m e n t ( N A A R M ) . 

P R I M a n a g e m e n t C o m m i t t e e m e e t i n g s and 

P R I E d u c a t i o n a l C o m m i t t e e m e e t i n g s ( o n c e a P R I 
m o n t h ) 

C e y e s t a B o a r d m e e t i n g s ( O n c e a m o n t h ) Ceyesta 
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RAW RUBBER PROCESS DEVELOPMENT 

Officer Subject Organization 
D r S u s a n t h a S i r i w a r d e n a 0 1 s t s t e e r i n g c o m m i t t e e m e e t i n g o f M i n i s t r y o f 

c o n s u l t a t i v e m e e t i n g s o f d irec tors o f S c i e n c e and 
r e s e a r c h and d e v e l o p m e n t inst i tutes (as a T e c h n o l o g y 
r e p r e s e n t a t i v e o f the D i r e c t o r , R R I S L ) . 

L e c t u r e o n f l a m e retardant f o a m N S F 

M r P H Sarath K u m a r a 3 s i t t ings o f the V a l i d a t i o n C o m m i t t e e Ter t iary a n d 
M e e t i n g s for the v a l i d a t i o n o f draft V o c a t i o n a l 
N a t i o n a l S t a n d a r d s for C o u r s e E d u c a t i o n 
A c c r e d i t a t i o n for the o c c u p a t i o n o f C o m m i s s i o n 
' R u b b e r P r o c e s s i n g M a c h i n e O p e r a t o r ' . 

D r S u s a n t h a S i r i w a r d e n a 
and M r P H Sarath K u m a r a 

M r A K D Warnaj i th Prasad 

D e l i v e r e d l ec tures o n raw rubber N I P M 
p r o c e s s i n g a n d t e c h n o l o g y for the 
P r o f e s s i o n a l E x a m i n a t i o n in R u b b e r 
M a n u f a c t u r e c o u r s e 

S e r v e d at the pane l for the v i v a o f the 
e x a m i n a t i o n o f i n d u c t i o n c o u r s e for N I P M 
planters tra in ing p r o g r a m m e 

o n P lanta t ion C r o p T R I / R R I / C R I First s y m p o s i u m 
R e s e a r c h 
H e l d t w o d e m o n s t r a t i o n s for rubber 
farmers o n the m a n u f a c t u r e o f h i g h q u a l i t y 
s h e e t rubber at M o n a r a g a l a . 

A S D - R R I S L 

M e s s r s S u s a n t h a 
S i r i w a r d e n a , P H Sarath 
K u m a r a , Sarath 
S i r i w a r d e n a , A K D 
Warnaj i th Prasad and V C 
R o h a n a d e e p a 

C o n d u c t e d an o n s i te tra in ing p r o g r a m o n 
e f f luent t rea tment plant m a i n t e n a n c e for 
o f f i c e r s o f K o t a g a l a P lan ta t ions L i m i t e d 
( K P L ) 

K P L 

M e s s r s P H Sarath K u m a r a , C o n d u c t e d s e v e r a l w o r k s h o p s o n q u a l i t y B P L 

Sarath S i r i w a r d e n a , A K D 
Warnaj i th Prasad and U M 
S P r i y a n k a 

m a i n t e n a n c e and w e i g h i n g o f latex for 
F i e l d O f f i c e r s o f the 4 g r o u p s o f 
B o n g w a n t a l a w a P l a n t a t i o n s L i m i t e d 
( B P L ) . 

O f f i c e r s at R R P D D c p t & 

R R C E 

O n e d a y w o r k s h o p for Junior E x e c u t i v e s , R R P D D e p t & 

F a c t o r y and F i e l d Of f i cer s o n c o r r e c t R R C E - R R I 

e s t i m a t i o n o f D R C 
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Research awards 

F u n d i n g P r o j e c t t i t l e B u d g e t ( R s . ) A w a r d e e s 

a g e n c y 
N S F D e v e l o p m e n t o f irradiated natural R s . 1 , 4 5 8 , 1 0 0 S u s a n t h a 

rubber ( N R ) / E t h y l e n e - P r o p y l e n e - d i e n e S i r i w a r d e n a , 

ter p o l y m e r ( E P D M ) b a s e d c o m p o s i t e D i l h a r a E d i r i s i n g h e 

mater ia l s for o u t d o o r a p p l i c a t i o n s Priyanthi Perera 

A d v i s o r y v i s i t s 

C l i e n t N a t u r e o f t h e w o r k N o . o f v i s i t s 

C r e p e R u b b e r f a c t o r i e s Q u a l i t y i m p r o v e m e n t and t r o u b l e 0 8 
s h o o t i n g in c r e p e rubber p r o c e s s i n g 

I m p r o v i n g d r y i n g e f f i c i e n c y 0 3 

P r e p a r a t i o n o f L a n k a p r e n e rubber 0 5 

E f f l u e n t treatment o f rubber p r o c e s s i n g 0 8 

f a c t o r i e s 

R a w R u b b e r P r o c e s s i n g D R C e s t i m a t i o n 0 7 

F a c t o r i e s 

C e n t r i f u g e d M a n u f a c t u r i n g F e a s i b i l i t y s t u d i e s in c e n t r i f u g e d l a t e x 0 1 

F a c t o r i e s m a n u f a c t u r e 

I n d u s t r i a l v i s i t s 

C l i e n t N a t u r e o f t h e w o r k N o . o f v i s i t s 

Pa in t and g l o v e indus tr i e s W a s t e water treatment 0 3 

E x p e r i m e n t a l v i s i t s 

C l i e n t N a t u r e o f t h e e x p e r i m e n t N o . o f v i s i t s 

C r e p e R u b b e r F a c t o r i e s T r i a l s o n preparat ion o f C V rubber 0 2 

L a l a n R u b b e r F a c t o r i e s F e a s i b i l i t y s tud ie s in c e n t r i f u g e d 01 

la tex 

m a n u f a c t u r e 

D a r t o n f i e l d F a c t o r y M e c h a n i s a t i o n o f c r e p e rubber 0 4 

p r o c e s s i n g 
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RAW RUBBER PROCESS DEVELOPMENT 

Sample testing 

D e s c r i p t i o n N u m b e r 

N o . o f w a s t e water s a m p l e s t e s t ed 

N o . o f p r o c e s s i n g water s a m p l e s t e s t ed 

N o o f c er t i f i ca te s i s s u e d for w a s t e water 

N o o f cer t i f i ca te s i s s u e d for p r o c e s s i n g w a t e r 

N o o f cer t i f i ca te s o f e p i d e m i c p r e v e n t i o n i s s u e d for s o l e c r e p e 

7 9 

0 8 

5 8 

0 7 

5 8 

L A B O R A T O R Y A N D F I E L D I N V E S T I G A T I O N S 

Effect of metal ions on quality of crepe 
Experiments were continued to investigate the effect of C u 2 + ions on the 

quality of crepe rubber. Samples were prepared using average processing water with 
varying amounts of C u 2 + ions ranging from 5 ppm and above. Samples were tested 
for raw rubber properties and the results showed that the colour, the Mooney 
viscosity, Po and PRI of crepe rubber were adversely affected and samples were 
deteriorated. These results led to investigate the effect of processing water with 
further low C u 2 + ions concentration (below 5 ppm). Trials are to be carried out 
incorporating lesser dosages of C u 2 + ions into processing water to find out the critical 
level of C u 2 + ions which affects the properties of crepe rubber (P H Sarath Kumara, T 
A Sarath Siriwardena and A K D Waranajith Prasad). 

Mechanization of rubber factory operations 
A project has been initiated to explore the possibility of mechanization of 

rubber factory operations. As the first step of this project five mechanical agitating 
systems for fractionation of latex will be designed to investigate its technical and 
economic viability. Of the five designs one has already been fabricated and ready for 
commencement of trials. A device has also been designed and fabricated to feed 
coagulum onto the macerator directly. An attempt was made to mechanize this 
process using the same device (Susantha Siriwardane, T A S Siriwardane, P L Perera 
and Gihan Perera). 

Computer software package for rubber factories 
A computer software package is being developed to make the factory 

operation easy and less cumbersome. The package has already been developed to 
auto compute the amount of water and chemicals etc required for daily operation. 
Paper work will be reduced with the introduction of this package. It will also make 
the decision making process very fast as the management will have access to all 
information in all rubber factories from a central place and therefore to monitor the 
activities daily (Susantha Siriwardane). 
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Preparation of CV crepe rubber 
The project was restarted with the assistance from the Polymer Chemistry 

department and Raw Rubber and Chemical Analysis Department. Preliminary studies 
were conducted at Culloden estate by preparing few samples. Several trials were 
carried out to prepare CV 60 crepe rubber with Plasticity Retention Index (PRI) 
above 80. The results showed that CV 60 crepe rubber could be made at the expense 
of PRI. Further trails are required to be carried out to study the possibility of 
improving PRI in CV 60. This project was temporarily discontinued due to the 
unfavourable weather conditions (Susantha Siriwardane, Nilmini Liyanage, 
Wasantha Gamage and T A S Siriwardane). 

Preparation of Lankaprene 
Samples were prepared at five different factories by varying the dilution 

levels of field latex at fractionation and coagulation, and number of milling passes. 
Processing operations such as cleanliness, operating practices and mill conditions 
were also examined at each factory. Effects of those on the following raw rubber 
properties were investigated. 

1. Dirt 4. Ash content 
2. Initial Plasticity (PO) 5. Nitrogen content (N) 
3. Plasticity Retention Index (PRI) 6. Colour 

Number of different samples produced at each factory is shown in Table 1. 

T a b l e 1. No. of different samples prepared at each factory 

F a c t o r y i d e n t i f i c a t i o n c o d e N o . o f s a m p l e s 

F a c t o r y A 0 9 

F a c t o r y B 12 

F a c t o r y C 0 6 

F a c t o r y D 0 9 

F a c t o r y E 0 6 

Tota l 4 2 

Percentage of samples, which have achieved the required standards for all 
raw rubber properties at each factory and the total average of them are shown in 
Table 2. It shows that 100% of the samples achieved P 0 and % Nitrogen standards of 
Lankaprene and more than 90% of the samples achieved standards for dirt and ash 
irrespective of the variations in manufacturing procedures. However, the percentages 
of achievement of standards for PRI and V R are 83 and 26 respectively. 
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RAW R U B B E R P R O C E S S D E V E L O P M E N T 

This indicates that special attention should be paid to achieve the V R and then the 
PRI standards, when producing Lankaprene rubber. 

T a b l e 2 . Percentage achievement of raw rubber properties 

E s t a t e D i r t P o P R I A s h V R N 

S u n n e y c r o f t F a c t o r y A 1 0 0 1 0 0 7 7 . 7 7 1 0 0 6 6 . 6 6 1 0 0 

A t a l e F a c t o r y B 9 1 . 6 7 1 0 0 9 1 . 6 7 1 0 0 1 6 . 6 6 1 0 0 

S o r a n a F a c t o r y C 8 3 . 3 3 1 0 0 6 6 . 6 6 1 0 0 1 6 . 6 6 1 0 0 
M i l l e w a F a c t o r y D 1 0 0 1 0 0 1 0 0 1 0 0 0 1 0 0 
P a y a g a l a F a c t o r y E 8 3 . 3 3 1 0 0 6 6 . 6 6 8 3 . 3 3 3 3 . 3 3 1 0 0 

O v e r a l l T o t a l a v e r a g e 9 2 . 8 6 1 0 0 8 3 . 3 3 9 7 . 6 2 2 6 . 1 9 1 0 0 

Effect of processing conditions on Raw Mooney viscosity ( V R ) 
Effect of dilution at fractionation and coagulation and number of milling 

passes on V R are shown in Fig. 1 for all Five factories. 

From the above results following observations could be made. 

1. It is difficult to standardise and recommend an exact number of milling 
passes for all factories, as conditions of mills are not the same. Viscosity 
tends to decrease as the number of passes decreases, as expected. 

2. If condition of the mills are satisfactory even with minimum number of 
passes low viscosities could be achieved as in the case of factory E. This 
reflects the importance of the quality of machinery in the manufacture of 
Lankaprene. 

3. DRC at fractionation (15% or 21%) has no significant effect on the Mooney 
viscosity. However, it should be emphasized that fractionation at lower DRC 
will give low fraction percentage. 

4. The level of dilution of field latex has an effect on the viscosity. Samples 
coagulated at lower DRC show a lower viscosity. As such, coagulation at 
10% DRC would be suitable provided that PRI is not affected markedly. 

5. As viscosity of rubber is continuously increasing with time during storage or 
transportation due to its inherent storage hardening features, it is important to 
specify the date of manufacture and the date of testing carried out when 
viscosity of a particular batch of rubber is reported. 
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Factory A 

85 

. 8 0 
in o 

75 

0-84-

•86 

-F/C:15/15 F/C:15/10 — X — F / C : 1 2 . 5 / 1 2 . 5 

70 

No. of passes 
10 

85 

Factory B 

; so 

F/C:15 /10 -F/C:1 5 /15 — X — F / C : 2 1 / 1 0 

75 + 

85 

6 No . of p a s s e s j 

Factory C 

- 79 

• - -F/C:15/10 •F/C:15/15 

75 

8 
No. of passes 
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RAW R U B B E R PROCESS D E V E L O P M E N T 

Factory D 

9 0 

v> 
8 8 5 
CO 

8 0 

0 - 8 6 -

X 8 5 

- 8 4 - • • 8 4 

• F / C : 1 5 / 1 5 — X — F / C : 2 1 / 1 5 

- Q 8 6 

-X 8 4 

- F/C: 1 5 / 1 0 

No. of passes 

8 5 
Factory E 

8 8 0 

7 5 

- - 8 1 " 

X - 7 3 - - X 7 9 

• F / C : 1 5 / 1 5 - X — F / C : 2 1 / 1 0 - F/C: 1 5 / 1 0 

No. of passes 

F i g . 1. E f f ec t o f s o m e p r o c e s s i n g c o n d i t i o n s o n the v i s c o s i t y 

Effect of processing conditions on Plasticity Retention Index (PRI) 
The results show that PRI gradually decreases with increasing number of mill 

passes (Fig 2). However, the maximum variation is only 5 units when the number of 
mill passes increased from 5 - 9 at Factory B. When dilution of latex at coagulation 
is reduced from 15% to 10%, PRI decreased by a maximum of 4 units. As such, 
considering the achievement of standard value for PRI, it is advisable to coagulate 
latex at 15% DRC. It should also be noted that the dilution of latex from 15 - 10% 
has not been led to a significant reduction in either viscosity or dirt levels. 
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8 0 

7 5 

rr 
° - 7 0 

6 5 

6 0 4 

- F / C : 1 5 / 1 5 

Factory A 

• - - F / C : 1 5 / 1 0 — X — F / C : 1 2 . 5 / 1 2 . 5 

No. of passes 
1 0 

85 

80 

5 75 

70 

65 

Factory B 

• F /C:15 /10 • F / C : 1 5 / 1 5 — X — F / C : 2 1 / 1 0 

-0 76 
X 7 4 

•69 

No. of p a s s e s 7 

8 0 

7 5 

r f 7 0 

6 5 

6 0 

Factory C 

F/C: 1 5 / 1 0 • F / C : 1 5 / 1 5 

8 N o . o f p a s s e s 9 

1 4 0 



RAW R U B B E R PROCESS D E V E L O P M E N T 

8 0 

7 5 

Factory D 

rr 
D_ 

7 0 

6 5 

CV?S-

' -74 . 

•F /C:15 /15 

,-72-

- X — F / C : 2 1 / 1 5 

' 7 2 

•F/C: 1 5 / 1 0 

No. of passes 

90 

Factory E 

85 

tr 

80 

75 H 

0-87- -O 87 

X 8 4 

78 

•F /C: 1 5 / 1 5 

- X — F / C : 2 1 / 1 0 

•F /C: 1 5 / 1 0 

No. of passes 5 

F i g . 2 . E f f e c t o f s o m e p r o c e s s i n g c o n d i t i o n s o n P R I 

Effect of processing conditions on dirt content 
Few samples produced at factory C and factory E show higher dirt contents 

than the maximum standard value (Fig 3). The reason for these values were attributed 
to dispersed fraction formation in factory C while factory E had dirt contamination of 
from the roof. Use of strainers with mesh size 50 is sufficient to reach the standard 
dirt levels at bulking and coagulation stages. The results show that number of milling 
passes do not have any relation with the dirt content of the samples. 
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0.02 
Factory A 

0.015 

0.01 

a-Q.017 

X"tX013 

. X 4 i 0 1 8 

^ ~ ^ ~ ^ > < r - * 0.016 
- — " " " " ^ " ^ X 0 .015 

— O — F / C . 1 5 / 1 5 - -a - F/C:15/10 — X — F / C : 12.5/12.5 

0.02 

0.016 

0.012 

0.008 

0.004 

0 

•X 0.018 

- 0 . 0 1 3 
0.011 

F/C: 15/10 -F/C: 15/15 — X — F / C : 2 1 / 1 0 

6 7 
No. of passes 

Factory C 
0.02 

0.016 

1 0.012 

0.008 

0.004 

0 

O-0-Q19_ 

- - — - o - o . o i 5 — • -rO 0.014 

-0,01.1 

--0.008 

F/C: 15/10 — C I—F/C: 15/15 

6 No. of passes 8 9 
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0.021 

0.018 

0.015 

0.012 

0.009 

0.006 

. 0.03 

0.025 

0.02 

0.015 

0.01 

0.005 

0 

RAW R U B B E R PROCESS D E V E L O P M E N T 

Factory D 

O 0.018 

— O F/C: 15/15 — * — F / C : 2 1 / 1 5 F/C: 15/10 

No. of passes 

Factory E 

- 0 . 0 2 5 

X 0.017 - £ 8 : 8 1 ? 

CKrtTT2 * * 

0.01 

X F/C21/10 o-— F/C: 15/15 - - - - - - F/G15/10 

No of passes 

Fig.3. Effect of some processing conditions on the dirt 

In summary, following recommendations could be made based on the above 
' experiments in preparation of Lankaprene. 

1. Mesh size for final straining of latex should be 50 mesh 

2 . DRC at fractionation 15% 

DRC at coagulation 15%) 3 . 

4 . 

5. 

6. 

Type of mills to be used (i). Horizontally grooved mill, (ii) an intermediate 
mill either horizontally grooved mill or diamond mill 

N o of mill Passes 6 -8 

Mills should be well maintained and free from defects (W M G Seneviratne, 
Susantha Siriwaradane and Sarath Siriwardane) 
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Striper sealant for rainguards 
A new sealant for fixing rain guard was developed at the request of the 

plantation companies as the present sealant has certain shortcomings when in use. 
Laboratory trials were successful. Few industrial scale batches of sealant will be 
prepared in the next quarter and will be tried out in rubber plantation. A small batch 
of new striper sealant was prepared and several rain guards were fixed at Dartonfield. 
Results are yet to be evaluated (P H Sarath Kumara and Nimal Karunatilake). 

Reduction of leachable proteins in NR latex and latex products 
Number of experimental trial have been started during this year in view of 

developing an adoptable methodology to achieve low levels of leachable proteins of 
the latex products, particularly latex gloves manufactured in the country. One of such 
attempts was to investigate into the effects of latex stabilizing chemicals used in the 
preparation of latex (Ammonia, DAHP and Ammonium laurate) as well as other 
aspects such as dependence of maturation of latex, clonal variations etc. on leachable 
protein levels in latex and on gloves made out of them. 

Effect of maturation of latex and dependence of DAHP addition on EP content 
It was found that LP content was gradually reduced with time of maturation 

to reach below 50 ug/g within 7 days in each clone prepared as per normal procedure 
with the addition of ammonia and DAHP and soap (Fig. 4). From the four clones 
tested, RRIC 102 and RRIC 100 showed relatively high extractable protein levels. 
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RAW RUBBER P R O C E S S D E V E L O P M E N T 
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Figure 5 shows the extractable protein content in centrifuged latex 
manufactured without addition of DAHP. Eventhough, initial reduction of EP is 
found to be low in latex with the addition of DAHP, on keeping for usual 12-16 
hours for separation of sludge, even the in latex without the addition of DAHP 
reported very low levels of EP. Hence addition of DAHP will not have a significant 
effect on the reduction of EP in latex. 

Effect of ammonium laurate on extractable protein content 
Figure 6 shows the effect of ammonium laurate on EP content in centrifuged 

latex. It shows that centrifuged latex added with ammonium laurate contain higher 
levels of extractable proteins compared with the lattices without the ammonium 
laurate. 

Extractable protein content, in soap added samples, varied in the range of 
(138-32()ug/g). While the level of extractable proteins varied within the range 8-
28ug/g in samples not preserved with soap. 

Effect of N H i concentration on extractable protein content 
Effect of concentration of N H 3 on extractable protein content was 

represented by the Figure 7. As it can be seen from the graph, high ammoniated latex 
contain with higher amount of extractable proteins ranging from 297-478 pg/g, 
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compared with law ammoniated centrifuged latex containing relatively low level of 
extractable proteins in the range of 152-197pg/g. 
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R A W R U B B E R PROCESS D E V E L O P M E N T 

T r e a t m e n t E P c o n t e n t 

^ WfO 
B o t h pre c u r e and p o s t c u r e l e a c h e d p o w d e r e d g l o v e s ( w i t h ta lc ) 1 8 5 . 4 6 

G l o v e s w i t h o u t pre c u r e l e a c h i n g and c l o r i n a t i o n but w i t h p o s t c u r e l e a c h i n g 3 7 4 . 6 6 

G l o v e s w i t h pre c u r e l e a c h i n g . w i t h o u t pos t c u r e l e a c h i n g a n d c h l o r i n a t i o n 3 0 2 . 0 3 

W i t h o u t l e a c h i n g ( b o t h p o s t and pre c u r e ) and c h l o r i n a t i o n 5 1 5 . 0 3 

W i t h pre c u r e l e a c h i n g + P o s t c u r e l e a c h i n g C L a n d + after 1st c h l o r i n a t i o n 2 4 . 4 7 

W i t h pre c u r e l e a c h i n g + P o s t c u r e l e a c h i n g and after 1st & 2 n d c h l o r i n a t i o n 2 2 . 9 3 

After c o m p l e t e c h l o r i n a t i o n 4 . 0 1 

Results suggest that both precure and post cure leaching would help the 
reduction of EP levels but larger level of reduction/removal of EP is achieved by 
chlorination (W M G Seneviratne, U M S Priyanka, A K D Warnajith Prasad and 
Gayani Perera). 

Development of irradiated natural rubber (NR) ethylene Propylene-Diene 
terpolymer (EPDM) based composites material for out door applications 

A grant was awarded for the above project submitted jointly by the Dept. of 
RRPD & CE and the Rubber Technology department. A research assistant has been 
recruited and the literature review was completed. Arrangements are being made to 
commence the experiments in collaboration with Sri Lanka Atomic Energy Authority 
(Susantha Siriwardena, Dilhara Edirisinghe, Priyanthi Perera and G D D Krishantha). 

Rubber factory wastewater treatment 
A new treatment plant has been installed at Udapola centrifuge latex factory 

belonging to Kegalle Plantations. The plant was commissioned in August 2004 and 
designed to refine 80,000 liters of effluent per day generating from centrifuged latex 
processing and skim rubber manufacture. The treatment mechanism is fully 
biological in nature and consists of both anaerobic and aerobic digestion processes 
(W M G Seneviratne and S Siriwardane). 

147 

Reduction of leachable proteins in NR latex and latex products 
EP of gloves drawn at different stages of the processing line were analysed in 

order to be able to understand the levels of leachablity of proteins at each stage of the 
process line. This data will be useful for removal of EP from gloves. This experiment 
was conducted at the Lalan glove factory Biyagama. The results are shown in the 
Table 3 as below. 

T a b l e 3 . Effect of different techniques on teachability on protein 



ADAPTIVE RESEARCH 

V H L Rodrigo and S M M Iqbal 

SUMMARY 

The feasibility of expanding the rubber cultivation to the eastern 
province was examined. The area under the intermediate zone was initially targeted 
for the establishment of rubber in the region. Growth performance of rubber in two 
small smallholdings established in Padiyathalawa was comparable with that of 
recorded for the traditional area. Trials on mixed clone systems in the smallholder 
sector were established. New programs on Rubber/Anthurium culture and 
Rubber/poultry systems were commenced. Preliminary arrangements to establish the 
sub-station of the RRISL in Polgahawela were made with the collaboration of all 
other departments in the institute. 

DETAILED REVIEW 

Staff 
Dr V H L Rodrigo coordinated the activities of this unit from October 2004. Dr 

S M M Iqbal (Agronomist), Mr W A D D S Wettasinghe (Research Assistant) and Mr 
E A T Senadeera (Experimental Officer) were on duty throughout the year. Research 
Assistants, Mr A M A Perera and Mr R B Gunaratne retired from the services of 
RRISL on 18 t h May and 2 n d June respectively. 

Seminars/Conferences/Meetings/Workshops attended 

Officer Subject Organization 
D r S M M Iqbal M a d e a presenta t ion o n I n t e r c r o p p i n g 

rubber wi th tea - Current 
r e c o m m e n d a t i o n 

A t t e n d e d c l o s i n g c e r e m o n y o f 
S R I C A N S O L projec t P h a s e III and 
in i t iat ing the p h a s e I V . 
A t t e n d e d s y m p o s i u m o n p l a n t a t i o n 
c r o p research 

A t t e n d e d Internat ional C o n f e r e n c e , 
7 5 t h A n n i v e r s a r y o f the C o c o n u t 
R e s e a r c h Inst i tute Sri L a n k a 

Sc ient i f i c C o m m i t t e e M e e t i n g , 
R u b b e r R e s e a r c h Institute o f Sri 
Lanka 

S o i l S c i e n c e S o c i e t y o f Sri Lanka . 

T R I / R R I / C R I , at B M I C H 

C o l o m b o , Sri L a n k a 

Hote l Trans A s i a , C o l o m b o . Sri 

Lanka 
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ADAPTIVE RESEARCH 

Officer Subject Organization 
D r S M M Iqbal 

M r W A D D S 

W e t t a s i n g h e and 

M r E A T S 

S e n a d e e r a 

M r W A D D S 

W e t t a s i n g h e 

M r E A 

S e n a d e e r a 

A t t e n d e d p r i c e g i v i n g c e r e m o n y o f 

e s s a y c o m p e t i t i o n for s e r v i n g as a 

J u d g e r o f th is c o m p e t i t i o n . 

C o n d u c t e d the w o r k s h o p o n 

p l a n t a t i o n m a n a g e m e n t o f rubber to 

the s m a l l h o l d e r s o f P a d i y a t h a l a w a 

r e g i o n at M o n a r a g a l a 

D e l i v e r e d a l ec ture o n R u b b e r / T e a 

i n t e r c r o p p i n g for the R u b b e r s m a l l ­

h o l d e r s 

Pract ical training program o n rubber 

p lantat ion 

A t t e n d e d s y m p o s i u m o n p lanta t ion 

c r o p r e s e a r c h 
A t t e n d e d tapper tra in ing p r o g r a m 

A t t e n d e d the m e e t i n g o f m e d i u m 

s c a l e rubber g r o w e r s a s s o c i a t i o n . 

Sri L a n k a I n v e n t o r s C o m m i s s i o n 

R R I S L / R D D 

A R U / R D D / A S D at Y a t i y a n t h o t a 

R E O r e g i o n , K e g a l l e 

S c h o o l o f Agr icu l ture , 

K a r a p i n c h e , Ratnapura 

T R I / R R I / C R I , at B M I C H 

C o l o m b o , Sri L a n k a 

A S D / R E O at M a w a n e l l a 

A S D / R E O at W a r a k a p o l a 

Support services 
Staff of adaptive research unit assisted in implementation of RRI 

recommendation pertaining to the agronomic activities at Dartonfield estate and 
Kuruwita sub-station RRISL ( S M M Iqbal and W A D D S Wettasinghe). 

Advisory visits 
28 experimental visits and 5 advisory visits were made by unit staff. 

FIELD INVESTIGATIONS 

Adaptive Research Programme 
Bee keeping in rubber plantations (AR1) 

Bee colonies established in the estates of Dartonfield and Sub-station Kuruwita 
were in progress. One harvest at Dartonfield and three harvests at Kuruwita were 
collected (W A D D S Wettasinghe and L M K Tillekeratne in collaboration with 
Training and Extension Division, Department of Agriculture, Peradeniya). 
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Expansion of rubber cultivation in the eastern province (AR2) 
The feasibility of establishing a project on rubber cultivation in the eastern 

province was examined. Rubber cultivation was started in the intermediate zone. 
Initially six farmers were selected and rubber was planted in November 2003 (Table 
1). Growth of the rubber plants were monitored with the plant diameter 
measurements taken at 10cm height in September 2004 in two small holding in 
Padiyathalawa (Table 2). Growth performance of rubber in these holdings was 
comparable with that of recorded for the traditional area. However, rubber cultivation 
started with three farmers at Varapitiya, Maha Oya region one site at Padiyatalawa 
was terminated due to the poor response from the smallholders. A work shop on 
agronomic practices on rubber was conducted to the smallholders of Padiyathalawa 
region in collaboration with RDD. Another 27 acres of rubber was planted in the 
smallholder sector. In year 2005, it is extended plant rubber to 35 acres in this region. 
Cultural practices such as deep planting with polybagged plants and mulching was 
encouraged in these holdings. 

T a b l e 1. Site details of the adaptive research eastern province programme 

P a d i a y a t a l a w a D i v i s i o n M a h a o y a D i v i s i o n 
1. M r T B A t t a n a y a k a 1. M r H B G u n a w a r d a n a 

M a r a w a , D o r a k u m b u r a M u d u g a l a , 
P a d i a y a t a l a w a W a r a p i t i y a 

2 . M r G u n e s e k a r a 2 . M r H B P r e m a s i r i 
M a r a w a , D o r a k u m b u r a M u d u g a l a 
P a d i a y a t a l a w a W a r a p i t i y a 

3 . M r I K U d y a r a t n a 3 . M r M a h i n d a k u m a r a 
K o m a n a , D o r a k u m b u r a M u d u g a l a 
P a d i y a t a l a w a W a r a p i t i y a 

T a b l e 2 . Growth of rubber Eastern Province 

N a m e a d d r e s s o f t h e s m a l l h o l d e r M e a n p l a n t d i a m e t e r ( c m ) 
M r T B A t t a n a y a k a 5 . 5 0 
M a r a w a , D o r a k u m b u r a 
P a d i a y a t a l a w a 

M r G u n e s e k a r a 

M a r a w a , D o r a k u m b u r a 5 . 0 6 
P a d i a y a t a l a w a 

( V H L R o d r i g o , S M M Iqbal , R S Dharmakeerth i , K B A Karunasekera and A N u g a w e l a ) . 
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A D A P T I V E R E S E A R C H 

Expansion of rubber cultivation in Wayamba region (North Western Province) 
(AR3) 

The idea of setting up RRISL substation to develop the rubber cultivation in 
Wayamba was originated by the Hon. Minister of Plantation Industries in 
Polgahawela. The RRISL has given the top priority for this project and commenced 
work in December 2004. In order to meet the objective of establishing the nucleus 
estate, rubber will be planted in 5 acres with the onset of SW monsoon in 2005. This 
is an adaptive research trial on low and high density planting systems of rubber 
together with rubber/cinnamon and rubber/banana intercropping (V H L Rodrigo, S 
M M Iqbal, R S Dharmakeerthi, K B A Karunasekera and C K Jayasinghe). 

Mixed clonal system for smallholder sectors (AR4) 
This experiment aims to develop low risk system for rubber smallholders 

against the disease out break and to evaluate promising clones under mixed stand. 
Trials were initiated in the dry and wet areas in Monaragala and Kegalle regions, 
respectively. T w o estates, one from each region were also selected for this 
experiment in order to assess the management impact under different situations. 
Details follows: 

Estate sector 
Estate 1 : Kumarawatta Estate-Monaragala 
Date of commencement: North/East 2004 
Estate 2 : Sapumalkanda Estate-Deraniyagala 
Date of commencement: South/West 2004 
Plot size of each treatment: 01 ha 
Total extent/Estate : 08 ha 

Treatments (clones): 

Tl : RRISL 205, RRISL 203, RRIC 121, RRIC 100 and RRIC 102 (as a mixed clone system) 
T2: RRISL 205, RRISL 203, RRIC 121 and RRIC 100 
T3: RRISL 205, RRISL 203 and RRIC 121 
T4: RRISL 205 ( as a mono clone 
T5: RRISL 203 ( - do 
T6: RRIC 121 ( - do 
T7: RRIC 100 ( - do 
T8 : RRIC 102 ( - do 

( do 
do 

) 
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Smallhoder sector 
Region 1 : Monaragala 
Date of commencement: North/East 2004 
Plot size of each treatment: 1/2 ac 
Region 2 : Kegalle 
Date of commencement: South/West 2004 
Plot size of each treatment: 1/2 ac 
Total extent/ Region : 4.5ac 

Treatments (clones): 
T1:RRISL 205, RRISL 203, RRIC 121, RRIC 100 and RRIC 102 (as a mixed clone system) 
T2:RRISL 205, RRISL 203, RRIC 121 and RRIC 100 ( - do - ) 
T3:RRISL205, RRISL 203 and RRIC 121 ( - do - ) 

N o of Replicates: 3 
( S M M Iqbal, V H L Rodrigo and K B A Karunasekara) 

Anthurium culture under mature rubber (AR5) 
In general, Anthurium plant grown, under 70 -75% of shade. The shade given 

by the natural rubber is ca. 70% and can be utilized to establish an Anthurium culture 
system. Since artificial shading is costly, Anthurium under mature rubber possibly 
allows a low cost system which would be beneficial to most of rubber smallholders. 
In order to study the feasibility of this system, the Anthurium under mature rubber at 
two locations, namely RRISL Dartonfield, Agalawatta and RRISL substation 
Kuruwita. Each site would comprise 150 plants from both Gauthamala and Tropical 
red varieties. Site preparation was completed and light intensity under mature rubber 
on the above site was measured by using a Ceptometer (W A D D S Wettasinghe, S M 
M Iqbal and V H L Rodrigo). 

Rubber with poultry system (AR6) 
A study was initiated to develop a sustainable system for free range poultry 

production under rubber. Initial discussion was made with Vettnary Research Institute 
(VRI) in this regard. Site selection was completed. First batch of chicks will be 
introduced in April 2005 ( S M M Iqbal and V H L Rodrigo). 

Assessments of different tapping systems practiced in smallholder sectors (AR7) 
A study was started to assess the performance of recommended clones under 

different tapping systems practiced in small holder conditions. Five sites from each 
Kalutara and Ratnapura regions were selected for this purpose ( S M M Iqbal and V H 
L Rodrigo). 
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A D A P T I V E RESEARCH 

Interplanting of rubber lands with tea (TR) 
Productivity in Rubber/Tea systems (Kuruwita/TR 1) 

Details of the experiment appeared in the Annual review 1990. Tea yield in 
each treatment plot was monitored throughout the year. In addition, test tapping was 
carried out to assess the rubber yield. Growth of rubber was monitored with the girth 
measurements taken at 150 cm height. 

The growth of the rubber was greater in the intercrop treatment 8 'x40' spacing 
than that in sole crop and Rubber 8'x27' intercrop system. However, these 
differences were not statistically significantly different (Table 3). 

T a b l e 3. Growth of rubber in tea rubber systems (Kuruwitta estate) 

S y s t e m M e a n g i r t h ( R u b b e r ) c m 

1. R u b b e r o n l y ( 1 2 ' x l 8 ' ) 7 5 . 9 4 A 

2 . R u b b e r ( 8 ' x 2 7 ' ) U n - rehab i ta t ion + T e a 7 2 . 5 0 A 

3 . R u b b e r ( 8 ' x 2 7 ' ) R e h a b i t a t i o n + T e a 7 4 . 7 4 A 

4 . R u b b e r ( 8 ' x 4 0 ' ) U n - r e h a b i t a t i o n + T e a 8 2 . 9 8 A 

5 . R u b b e r ( 8 ' x 4 0 ' ) R e h a b i t a t i o n + T e a 8 1 . 3 7 A 

Girth sharing the same letter for each systems are not significantly different 
(P<0.05) ( S M M Iqbal, A M A Perera and S Wettasinghe). 

Productivity in Rubber/Tea systems (Agalawatta /TR 2) 
Treatment details of the experiment were appeared in the Annual review 

1990. Yields of rubber and tea were monitored by test tapping and plucking, 
respectively. Among the intercrop treatments, the girth of the rubber was 
significantly greatest in the rubber 8'x 44'system the lowest value recorded was in 
sole crop treatment (Table 4). 
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T a b l e 4. Growth of rubber (Agalawatta) 

S y s t e m M e a n g i r t h ( R u b b e r ) c m 

1. R u b b e r o n l y ( 1 0 0 % ) + T e a 

2 . R u b b e r 8 ' x 2 7 ' ( 1 0 0 % ) + T e a 

3 . R u b b e r 8 ' x 3 2 ' ( 8 5 % ) + T e a 

4 . R u b b e r 8 ' x 3 6 ' ( 7 5 % ) + T e a 

5 . R u b b e r 8 ' x 4 0 ( 7 0 % ) + T e a 

6. R u b b e r 8 ' x 4 4 ' ( 6 5 % ) + T e a 

7 2 . 5 0 3 c 

7 4 . 8 5 5 

7 4 . 5 8 0 c 

7 7 . 9 0 3 8 

8 3 . 2 6 5 A 

Girths not sharing the same letter.for each system are significantly different 
(P<0.05) ( S M M Iqbal and A M A Perera). 

Productivity in rubber/tea system (Vogan estate/TR3) 
Details of the experiment were appeared in the Annual review 1998.Tea 

yield were assessed with test pluckings. Girth of the rubber plants was measured at 
five feet height from the bud union. N o significant differences between intercrop 
treatment plots with respect to the rubber growth was found (Table 5). 

The following pre and post pruning assessments of tea in the treatment plots 
were conducted. 

1. Five tea plants in each inter-row were selected. 
2. Width, height and basal girth of tea plants. 
3. N o of pruning cuts. 
4. Shoot count. 

T a b l e 5 . Growth of rubber in tea rubber system (Vogan estate) 

S y s t e m M e a n g i r t h ( R u b b e r ) c m 
1 . F 1 S 1 (Vi f e r t i l i z e r t o 1 2 ' x l 8 ' R u b b e r ) 

2 . F 1 S 2 ('/a f e r t i l i z e r t o 8 ' x 8 ' x 4 6 ' R u b b e r ) 

3 . F 1 S 3 (Yi f e r t i l i z e r t o 8 ' x 8 ' x 6 0 ' R u b b e r ) 

4 . F 2 S 1 ( l f e r t i l i z e r t o 1 2 ' x l 8 ' R u b b e r ) 

5 . F 2 S 2 ( l f e r t i l i z e r to 8 ' x 8 ' x 4 6 ' R u b b e r ) 

6 . F 2 S 3 (1 fert i l izer to 8 ' x 8 ' x 6 0 ' R u b b e r ) 

7 . F 3 S 1 (\Vi f e r t i l i z e r t o 1 2 ' x l 8 ' R u b b e r ) 

8 . F 3 S 2 ( l ' / 2 fert i l izer to 8 ' x 8 ' x 4 6 ' R u b b e r ) 

9 . F 3 S 3 ( l>/2 fert i l izer to 8 ' x 8 ' x 6 0 ' R u b b e r ) 

5 5 . 4 1 A 

5 3 . 8 2 A 

5 5 . 7 1 A 

5 2 . 3 4 A 

5 2 . 7 0 A 

5 5 . 2 4 A 

5 5 . 6 7 A 

5 2 . 8 9 A 

5 2 . 7 2 A 
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A D A P T I V E RESEARCH 

Girth sharing the same letter for each treatments are not significantly different 
(P<0.05) ( S M M Iqbal and R B Gunaratna). 

Smallholder sector (STR1) 
Three smallholdings were selected to introduce the rubber/tea system of the 

spacing of 9' x 9 'x60 ' (Table 6) at Kegalle region ( S M M Iqbal and E A T 
Senadeera). 
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AGRICULTURAL ECONOMICS 

J C Edirisinghe 

S U M M A R Y 

A study on Marketing in the smallholder rubber sector: existing status and 
possible improvements was carried out during the year. The findings of the research 
on 'changing rates of interest, prices and the cost to the climate with special reference 
to rubber cultivation' were presented at the Ministry of Environment. The 
Agricultural Economics unit was involved in the research on Interaction between 
Environment, Society and Technology (INTEREST) and Innovative Initiatives to 
address Poverty with the Biometry section and the Advisory Services Department of 
the Institute. 

D E T A I L E D R E V I E W 

Staff 
Assistant Agricultural Economist, Mr A K B Naranpanawa was on study 

leave during the year continuing his postgraduate studies. Mr J C Edirisinghe was on 
duty throughout the year and was reading for the Mphil degree in Agricultural 
Economics at the Postgraduate Institute of Agriculture (PGIA) at the University of 
Peradeniya, while on duty. 

Research students 

• Ms H M D Tharanga Herath and Ms K A I Damayanthi Department of Agri-
Business Management of Wayamba Campus started their research under the 
supervision of Assistant Agricultural Economist. 

Seminars/Conferences/Meetings/Workshops attended 

O f f i c e r A c t i v i t y O r g a n i z a t i o n 

Jagath E d i r i s i n g h e S c i e n t i f i c c o m m i t t e e m e e t i n g s R u b b e r R e s e a r c h Inst i tute 
Jagath E d i r i s i n g h e P r e s e n t e d a p a p e r o n M a r k e t i n g in the T e a R e s e a r c h Inst i tute 

s m a l l h o l d e r rubber sec tor : e x i s t i n g s tatus R u b b e r R e s e a r c h Inst i tute 
and p o s s i b l e i m p r o v e m e n t s at the and C o c o n u t R e s e a r c h 
S y m p o s i u m o n p lanta t ion c r o p s re search inst i tute 

Jagath E d i r i s i n g h e P r e s e n t e d the f i n d i n g s o f the p r o j e c t C e n t r e for P o v e r t y A n a l y s i s 
"Stra teg i e s for e n h a n c i n g the p r o d u c t i v i t y ( C E P A ) 
in s m a l l h o l d e r units o f non- trad i t iona l 
rubber g r o w i n g areas" in the C l i e n t s ' 
c o n f e r e n c e o f C e n t r e for P o v e r t y A n a l y s i s 

156 



A G R ICULTU R AI . EC'ONOM ICS 

O f f i c e r A c t i v i t y O r g a n i z a t i o n 
Jagath E d i r i s i n g h e W o r k s h o p o n sc i ent i f i c wr i t ing for y o u n g N a t i o n a l S c i e n c e 

s c i e n t i s t s in the f ie ld o f forestry F o u n d a t i o n 
Jagath E d i r i s i n g h e P r e s e n t e d the f i n d i n g s o f " C h a n g i n g rates M i n i s t r y o f E n v i r o n m e n t 

o f interest , p r i c e s and the c o s t to the 
c l i m a t e wi th s p e c i a l r e f e r e n c e to rubber 
c u l t i v a t i o n 

Services 
Research support 

Various cost - benefit analyses, sensitivity analyses were carried out on the 
request of other researchers. 

Data base management 
A data base on auction prices was continuously updated through the year. 

Prices of Ribbed Smoked Sheets (RSS) 
The prices of RSS continued to increase through out the year. However, the 

increase in prices was marginal during the year. Prices of all grades of RSS were 
above that of the previous year ( 2 0 0 3 ) . However, the gap between the prices received 
in 2 0 0 3 and 2 0 0 4 showed a marginal decline towards the end of the year. This can be 
an indication of a slow down of the increase in prices. Therefore, there will be a slow 
down in prices during 2 0 0 5 . Prices of all RSS grades increased by 3 7 - 4 7 % from 2 0 0 3 

l o 2 0 0 4 . This was less than what was observed for the period 2 0 0 2 - 2 0 0 3 , which was 
around 4 8 - 5 0 ^ . 

Auction Prices-RSS1 Aution prices-RSS5 

200 00 

150.00 

' 100.00 

50.00 

0.00 

»—s * « «-• 

-RSS1-2003 s RSS1-2004 

200 00 

150.00 

' 100.00 

50 00 

0.00 

<D O 

-RSS5-2003 » RSS5-2004 

F i g . 1. M o n t h l y a v e r a g e s o f n o m i n a l R S S p r i c e s in year 2 0 0 3 and 2 0 0 4 

P r i c e s o f L a t e x C r e p e 

The L C prices behaved similar to that of the RSS prices during the year 2 0 0 4 . 
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Though the prices were high than that of 2003, the trend in increase was marginal. 
Thus, the prices in 2005 will not increase as much as it did in the earlier years. 

Auction Prices-LC N1X 

200.00 
150.00 • 

100.00 -
cr 50.00 • 

0.00 

-LC N1X-2003 -LC N1X-2004 

Aution prices-LCN3 

200.00 

150.00 

100.00 

50.00 

0.00 

•LCN3-2003 -LCN3-2004 

F i g . 2. Auction prices of Latex Crepe (LC) grades in the year 2003 and 2004 

Q u a n t i t i e s t r a d e d d u r i n g 2 0 0 3 

The total quantities traded through the Colombo Auction are given in the 
figure below. The majority traded through the auction was Latex Crepe (LC) grades. 
Though, production of RSS is high in the country, the amount traded through the 
auction seemed to be very low as in previous years. It is about 8 % of the total traded 
through the auction. 

T o t a l q u a n t i t y - a u c t i o n 2 0 0 4 

Scrap 
Crape 
2 2 % 

Latex Crape 
70% 

F i g . 3. Total quantities traded through Colombo Action in 2003 
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R E S E A R C H 

1 5 9 

Changing rates of interest, prices and cost to the climate with special reference 
to rubber cultivation 

T h i s r e s e a r c h w a s f u n d e d b y t h e M i n i s t r y o f E n v i r o n m e n t a n d t h e r e s u l t s 

w e r e p r e s e n t e d a n d t h e r e p o r t w a s s u b m i t t e d i n t h e p e r i o d u n d e r r e v i e w . 

Marketing in the smallholder rubber sector: existing status and possible 
improvements 

S m a l l h o l d e r s c o n t r i b u t e s i g n i f i c a n t l y t o t h e n a t u r a l r u b b e r p r o d u c t i o n in Sr i 

L a n k a . H o w e v e r , it w a s s e e n in t h e r e c e n t p a s t t h a t t h e s m a l l h o l d e r e x t e n t s d e c l i n i n g 

a n d t h e y w e r e m o v i n g o u t o f t h e i n d u s t r y . T h e m a i n r e a s o n a s s o c i a t e d w i t h t h i s w a s 

t h e l o w p r i c e s r e c e i v e d b y t h e s m a l l h o l d e r s . T h o u g h a r e c e n t h i k e in p r i c e s w a s 

o b s e r v e d , t h e i n c o m e s t a t u s o f t h e s m a l l f a r m e r i s s t i l l v e r y l o w . T h e r e f o r e , it i s 

n e c e s s a r y t o u n d e r s t a n d w h y t h e h i g h p r i c e s q u o t e d a t t h e a u c t i o n s a r e n o t i c c e i v e d 

b y t h e p r o d u c e r s a n d t h e r e a s o n s w h y s m a l l h o l d e r s a r e n o t k e e n o n p r o d u c i n g h i g h 

q u a l i t y r u b b e r s h e e t s . T h e i n q u i r i e s i n t o m a r k e t i n g o f s m a l l h o l d e r p r o d u c t i o n h i t h e r t o 

h a v e b e e n v e r y m i n i m a l a n d h a v e b e e n l i m i t e d t o s t u d y o f m a r k e t i n g c h a n n e l s . 

T h e r e f o r e , t h i s r e s e a r c h a t t e m p t e d t o s t u d y t h e e x i s t i n g s t a t u s o f t h e s m a l l h o l d e r 

r u b b e r m a r k e t i n g t h r o u g h q u a n t i t a t i v e a n d p a r t i c i p a t o r y a p p r o a c h e s , t a k i n g i n t o 

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

in t e r m s o f t e c h n i c a l ( p r o d u c t i o n ) a n d p r i c i n g e f f i c i e n c y . 

The market channel of smallholder rubber 
D a t a g e n e r a t e d f r o m t h e s o c i o - e c o n o m i c s u r v e y a n d P R A w e r e u s e d t o 

d e v e l o p t h e s m a l l h o l d e r m a r k e t c h a n n e l l a i d o u t in F i g . 4. 

The marketing efficiency 
M a r k e t i n g e f f i c i e n c y i s m e a s u r e d in t e r m s o f t w o a s p e c t s viz; t e c h n i c a l 

e f f i c i e n c y a n d p r i c i n g e f f i c i e n c y . F a c t o r s t h a t a f f e c t t e c h n i c a l a n d p r i c i n g e f f i c i e n c i e s 

w e r e s t u d i e d u n d e r t h e p r o j e c t . 

Factors affecting technical (production) efficiency at smallholder level 
S i z e o f t h e h o l d i n g 

T h e s i z e o f t h e h o l d i n g h a s a n e f f e c t o n t h e e f f i c i e n c y o f p r o d u c t i o n a n d 

m a r k e t i n g s i n c e t h e e c o n o m i e s o f s c a l e c o m e s i n t o o p e r a t i o n . In a d d i t i o n , w h e n t h e 

h o l d i n g s i z e i s h i g h e r , t h e p r o d u c t i o n b e c o m e h i g h e r . T h i s l e a d s l o i n c r e a s e d 

b a r g a i n i n g p o w e r o f t h e s m a l l h l o d e r . T h e a v e r a g e s i z e o f t h e s m a l l h o l d e r s e c t o r in t h e 

s t u d i e d d i s t r i c t s i s g i v e n in F i g . 5 . 
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F i g . 4. Market channel for smallholder rubber 
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F i g . 5 . Distribution of land extents of smallholdings 
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AGRICULTURAL ECONOMICS 

It is evident from Fig. 5. that majority of farmers have 0.5 - 1 acre holdings 
and thus arc not in a position to have a higher bargaining power or obtain benefits of 
economies of scale. 

Nature of rubber lands 
Table 1 presents data on the percentage of rubber lands under immature, 

mature or in the abandoned status. 

f a b l e 1 Present status of rubber lands 

S t a t u s P e r c e n t a g e o f l a n d s in e a c h d i s t r i c t 
K e g a l l e K a l u t a r a R a t n a p u r a 

Immature 229? 249? 30% 
Mature 739? 68% 63% 
Abandoned 5% 59? 59? 

The percentage of rubber lands under immature stage is too high in each 
district, indicating low adoption of recommended technologies. It is also a notable 
factor that a considerable portion of rubber extent is abandoned due to poor 
management or low prices received. The age distribution of immature rubber holdings 
in the three districts studied is given below in Fig.6. 

25 

2 0 

b
er

 

15 
E 
3 10 
Z 

5 

0 

• K e g a l l e 
• K a l u t a r a 
• R a t n a p u r a 

F i g . 6. Age distribution of immature rubber holdings 

I h e normal length of the immature period of rubber is 6 years. However , 
above data indicates that there are lands that are above 8 years as well. The 
percentage of lands aged 8 years or above is 28%. This has a serious impact on 
technical efficiency. This is mainly due to poor adoption rates of recommended 
technologies during the immature phase of rubber. 
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Use of Unproved clonal material 
Use of improved clonal material in the smallholdings improve the 

productivity and thus the technical efficiency. According to Table 4 . though there is a 
higher percentage of improved clones in the immature holdings, the percentage of 
improved clones in the mature holdings which contribute to the productivity, is very 
low. It is below 5 0 % in all three districts. 

T a b l e 2. Percentage of improved clones in smallholdings 

S t a g e % o f i m p r o v e d c l o n e s i n t h e s e l e c t e d d i s t r i c t s S t a g e 
K e g a l l e K a l u t a r a R a t n a p u r a 

Immature holdings 
Mature holdings 

82 71 91 
22 45 47 

Use of fertilizer 
Another important input in rubber production is the use of fertilizer. It is 

evident form Fig. 4. that the use of fertilizer in the mature rubber is very low. 
Possibly the awareness on the importance of fertilizer application is poor with 
smallholders. A low income level is also another reason for the low adoption rates. 
This may hamper the productivity of the rubber land. 

Kegal le 

I 
Ranting hde Fert to Fert to 

Immature Mature 

l Y e s 

Kalutara 

Ranting hde Fert to Fert to 
Immature Mature 

F i g . 7 . Use of fertilizer in Kegalle and Kalutara districts 

Factors affecting pricing efficiency at smallholder level 
The market margins 

It was found that the middlemen involved in smallholder rubber markets 
retain at least Rs.K) per kg of rubber (Table 3) . The major reason for this type of 
price discrepancy is associated with the grading system involved. Sheet rubber is 
graded visually. This is highly subjective and hence, the middlemen take the 
advantage of it by buying the rubber sheets in bulk regardless of their grade. The 
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m i d d l e m a n s o r t s t h i s a c c o r d i n g t o h i g h e r a n d l o w e r g r a d e s a n d i m p r o v e s t h e i r p r o f i t s . 

T h i s h a s t w o i m p a c t s . F i r s t b e i n g t h e s m a l l h o l d e r ' s i n c o m e i s f o r e g o n e a n d t h e 

m i d d l e m a n g r a b s m a l l h o l d e r s ' i n c o m e . S e c o n d , t h e d e m a n d b y t h e b u y e r s i s n o t 

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

q u a l i t y r u b b e r . 

T a b l e 3 . Market margins involved in Ribbed Smoked Sheets (RSS) 

V i l l a g e F a r m g a t e p r i c e A u c t i o n p r i c e ( R S S 1 ) M a r g i n 

( S e p t e m b e r , 2 0 0 3 ) ( S e p t e m b e r , 2 0 0 3 ) ( R s / k g ) 

R s / k g R s / k g 

W e l i h e l a t a n n e 9 7 1 0 7 . 2 1 1 0 . 2 1 

B a t u g a m p o l a 9 4 - 9 6 1 0 7 . 2 1 1 3 . 2 1 - 1 1 . 2 1 

P o h o r a b a w a 9 5 - 9 8 1 0 7 . 2 1 1 2 . 2 1 - 9 . 2 1 

It w a s e v i d e n t f r o m t h i s s t u d y t h a t t o i m p r o v e t h e m a r k e t i n g e f f i c i e n c y , t h e 

t e c h n i c a l e f f i c i e n c y o r t h e i n p u t - o u t p u t r e l a t i o n s h i p o f t h e p r o d u c e r a n d t h e p r i c i n g 

e f f i c i e n c y o f t h e t o t a l m a r k e t s y s t e m h a s t o b e i m p r o v e d . T e c h n i c a l e f f i c i e n c y i s 

a f f e c t e d d u e t o f r a g m e n t a t i o n o f l a n d ( h o l d i n g s i z e ) , l e s s u s e o f i m p r o v e d c l o n e s 

( p l a n t i n g m a t e r i a l ) , l o n g i m m a t u r e p e r i o d ( d u e t o l o w a d o p t i o n o f r e c o m m e n d e d 

t e c h n o l o g i e s ) etc. T h e s e c a n b e o v e r c o m e b y w a y o f i m p r o v e d i n f o r m a t i o n / e d u c a t i o n 

o f t h e f a r m e r s t h r o u g h p r o p e r e x t e n s i o n a n d p r o v i s i o n o f q u a l i t y i n p u t s , e s p e c i a l l y 

p l a n t i n g m a t e r i a l ( a s it h a s a b e a r i n g o n t h e p r o d u c t i v i t y ) s o t h a t t h e c o n t r i b u t i o n f r o m 

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

T a b l e 4 . Expectations of Thurusaviya societies and the satisfaction 

( a ) V i l l a g e : W e l i h e l a t e n n a 

E x p e c t a t i o n s F a r m e r s ' p e r c e p t i o n o n 
a c h i e v e m e n t o f o b j e c t i v e {%) 

L e a d e r s h i p 3 0 

Fair n u m b e r o f m e m b e r s 0 

I n t i m a c y b e t w e e n m e m b e r s 0 

H o n e s t y o f o f f i c i a l s 35 

F i n d i n g a g o o d market for rubber 0 

Fert i l i zer & c h e m i c a l s through the s o c i e t y 0 

C o l l e c t i o n o f m e m b e r s h i p f e e s 0 

I n s u r a n c e s c h e m e for the s o c i e t y 0 

M e e t i n g s to b e he ld at 3 m o n t h s in terva l s 0 

P r o v i d i n g t echnica l k n o w - h o w to farmers 0 

K e e p i n g up with the d i s c i p l i n e o f the s o c i e t y 5 

A c t i v e ro l e s o f o f f i c i a l s 5 
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( b ) V i l l a g e : P o h o r a b a w a 

E x p e c t a t i o n s F a r m e r s ' p e r c e p t i o n o n 
a c h i e v e m e n t o f o b j e c t i v e ( % ) 

F r e e f r o m p o l i t i c s 1 0 0 

H o n e s t d e v o t i o n o f m e m b e r s 4 0 

D e v o t i o n o f o f f i c i a l s 7 5 
I n t e r a c t i o n s w i t h r e l e v a n t g o v e r n m e n t o f f i c i a l s 7 5 
E d u c a t i n g the farmers o n h o w m a r k e t i n g a r r a n g e m e n t s 0 
c o u l d b e m a d e t h r o u g h the s o c i e t y 
M a r k e t i n g t h r o u g h the s o c i e t y 1 0 
P r o v i d i n g n e e d y inputs through t h e s o c i e t y 5 
P r o v i d i n g cred i t f a c i l i t i e s through the s o c i e t y 0 
T h e s o c i e t y s h o u l d h a v e su f f i c i en t funds 15 
I n t r o d u c i n g a farmer i n s u r a n c e s c h e m e 0 
I n t r o d u c i n g a farmer p e n s i o n s c h e m e 0 
A fair n u m b e r o f m e m b e r s 2 0 

N o t e : t h e s e resu l t s w e r e o b t a i n e d in 2 0 0 2 

Also, the holding size is increasingly reducing with division of land among 
children. Therefore, policy measures in this regard are of immense importance to 
reduce/minimize the fragmentation. 

The pricing efficiency is heavily affected by the subjective grading system 
prevalent in the rubber sector. The market margins kept by the middlemen can be 
reduced by increasing competition among buyers and also by intervention through 
forming farmer groups. However, in establishing farmer groups such as Thurusaviya 
societies, a more bottom up approach is necessary where farmers' expectations are 
met. In addition, improving the latex market through promotion of latex collecting 
centers or by involving private sector in latex collection is important, as at the 
moment the volume of rubber sold as latex is low (J Edirisinghe, W Wijesuriya, D M 
A P Dissanayake, M Wijeratne, K Herath and V Abeywardane). 

Production behaviour and technical efficiency of small holder rubber farmers in 
Kalutara district 

This study was commenced in 2004 and will be estimating a frontier 
production function and thereby estimate the technical efficiency. The estimated 
technical efficiency will be related to social and technical factors and identify the 
important factors that affect the technical efficiency. The study was commenced in 
2004 and expected to be completed in 2005 ( H M D Tharanga Herath - Wayamba 
Campus and Jagath Edirisinghe). 
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Development of leading indicators for natural rubber prices at Colombo Auction 
A model to study supply of natural rubber in Sri Lanka will be developed 

using secondary data. The cyclical behavior of rubber prices which is one of the 
major concerns in the rubber industry and is difficult to be predicted. Thus, this study 
tries to develop suitable leading indicators to predict the turning points in the price 
cycles. The study was commenced in 2004 and expected to be completed in 2005 (K 
A I Damayanthi - Wayamba Campus and Jagath Edirisinghe). 

Interaction between Environment, Society and Technology (INTEREST) 
Agricultural Economics Unit was involved in the above project undertaken 

by the Biometry section of the institute. The full details can be found under review of 
the Biometry section (Wasana Wijesuriya, Anura Dissanayake, Mahinda Wijeratne -
University of Ruhuna, Keminda Herath, Jagath Edirisinghe and Vidura 
Abeywardana). 

Strategies for enhancing the productivity in smallholder units of non-traditional 
rubber growing areas in Sri Lanka 

Agricultural Economics Unit was involved in the above project undertaken 
by the Advisory Services Department and the Biometry section of the institute. The 
full details of the study can be found under the review of the Advisory Services 
Department (Wasana Wijesuriya, Anura Dissanayake, Keminda Herath, Jagath 
Edirisinghe and Vidura Abeywardana). 
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BIOMETRY 

Wasana Wijesuriya 

S U M M A R Y 

Biometry section provided necessary research support to the other research 
departments in various aspects; viz. experimental design, analysis and interpretation 
of results. Statistical assistance is also provided to trainees and University students 
attached to the research departments. Databases on meteorological data collected in 
the meteorological station at Dartonfield and information on research personnel and 
experimental projects were maintained for the year under review. 

To provide the best of its service to the clients, the staff of the Biometry 
section is in a routine process of upgrading their knowledge through a research focus 
to develop appropriate statistical methodologies for the rubber sector. In this regard, 
studies were carried out on statistical quality control, assessment of risk and 
uncertainty associated with tapping, indicator development and application of 
statistical methods for participatory studies. Studies on role of institutions on 
environmental change and poverty related issues in the rubber sector are among the 
new research focuses of the Biometry section conducted in collaboration with 
overseas institutions and various research departments of the institute. 

D E T A I L E D R E V I E W 

Dr (Ms) Wasana Wijesuriya (Biometrician), Mr Keminda Herath (Assistant 
Biometrician), Ms Chintha Munasinghe (Experimental Officer) and Mr Vidura 
Abeywardene (Technical Officer) were on duty throughout the year. 

Research students 
• Mr Nandana Gunaratne from the Faculty of Agriculture, University of Ruhuna 

submitted a report on "Application of statistical quality control in the rubber 
industry" for the partial fulfillment of the BSc degree in Agriculture under the 
supervision of the Biometrician. 
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Seminars/Conferences/MeetingsAVorkshops attended 
BIOMETRY 

O f f i c e r Activity Organization 
W a s a n a W i j e s u r i y a 

W a s a n a W i j e s u r i y a 
W a s a n a W i j e s u r i y a 

W a s a n a W i j e s u r i y a 
and K e m i n d a Hera th 

W a s a n a W i j e s u r i y a 
and K e m i n d a Hera th 

W a s a n a W i j e s u r i y a 

and K e m i n d a Herath 

W a s a n a W i j e s u r i y a 
and K e m i n d a Herath 

K e m i n d a Herath 

K e m i n d a Herath 

K e m i n d a Herath 

P r e s e n t e d a p a p e r o n "Interac t ions 
b e t w e e n the e n v i r o n m e n t , s o c i e t y and 
t e c h n o l o g y : T h e s m a l l h o l d e r rubber 
s e c t o r " in the X X I I Internat ional 
B i o m e t r i c s C o n f e r e n c e h e l d in C a i r n s , 
Aus tra l ia . 

S c i e n t i f i c c o m m i t t e e m e e t i n g s 
A d d r e s s e d a p u b l i c s e m i n a r o n 
" D e v e l o p m e n t o f p e r f o r m a n c e i n d i c a t o r s 
for the s m a l l h o l d e r s e c t o r " 

P r e s e n t e d a paper o n " S m a l l h o l d e r 
rubber s e c t o r in Sri L a n k a : A c a s e s tudy 
o f three major rubber g r o w i n g d i s t r i c t s " 
for the D i s s e m i n a t i o n R e v i e w m e e t i n g 
o f the I N T E R E S T . 
S y m p o s i u m o n p lanta t ion c r o p s research 

First N a t i o n a l S y m p o s i u m o n G e o -
i n f o r m a t i c s 

P r e s e n t e d the f i n d i n g s o f the pro jec t 
"Stra teg ie s for e n h a n c i n g the 
p r o d u c t i v i t y in smal l h o l d e r uni t s o f 
non- tradi t iona l rubber g r o w i n g areas" in 
the C l i e n t s ' c o n f e r e n c e o f C e n t r e for 
P o v e r t y A n a l y s i s 
Cer t i f i ca te c o u r s e o n G I S & G e o -
i n f o r m a t i c s 

R e s e a r c h S e m i n a r - 2 0 0 4 

P r e s e n t e d the f ind ings o f "Impact o f 
c l i m a t e c h a n g e o n y i e l d o f rubber" 

Internat ional B i o m e t r i c 
S o c i e t y 

R u b b e r R e s e a r c h Inst i tute 
O r g a n i z e d b y the 
P o s t g r a d u a t e Inst i tute o f 
A g r i c u l t u r e , U n i v e r s i t y o f 
P e r a d e n i y a . 

R o t h a m s t e d R e s e a r c h , U K 

J o i n t l y o r g a n i z e d b y T e a , 
R u b b e r & C o c o n u t 
R e s e a r c h Ins t i tutes in 
C o l o m b o . 
G e o - I n f o r m a t i c s s o c i e t y o f 
Sri L a n k a and P o s t g r a d u a t e 
Inst i tute o f A g r i c u l t u r e 
C e n t r e for P o v e r t y 
A n a l y s i s ( C E P A ) 

G e o - I n f o r m a t i c s s o c i e t y o f 
Sri L a n k a and P o s t g r a d u a t e 
Inst i tute o f A g r i c u l t u r e . 
C o u n c i l for Agr icu l tura l 
R e s e a r c h P o l i c y 
M i n i s t r y o f E n v i r o n m e n t 

Services 
Statistical analysis and interpretation 

Research support in designing of experiments, statistical analyses and 
interpretation of experimental results was provided to other Research Departments 
and students attached to those departments (W Wijesuriya and K Herath). 
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Database management 
(a) Meteorological 

Daily data recording in the Dartonfield meteorological station was properly 
done and measurements were entered in the database. Monthly reports were prepared 
and sent to the Central Meteorological Station. These data were made available to 
researchers and Agrarian Service Centres on request (K Herath. C Munasinghe and V 
Abeywardene) . 

b) Management information 
The personnel and project summary databases were updated for the year 

2004. The collected information was transferred to C A R P to be included in the 
database of National Agricultural Research System (NARS) (W Wijesuriya, K Herath 
and C Munasinghe). 

Tech. 
Services 

12% 

F i g . 1. How scientists spent time on various activities during the year 2004 

Postgra 

F i g . 2 . Qualifications of scientists as at 2004 
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BIOMETRY 

14 4.3 
12 -
10 -

30-35 35-40 40-45 45-50 50-55 >55 

Age groups 

F i g 3 . A g e d i s tr ibut ion o f s c i e n t i s t s at R R I 

R E S E A R C H 

The following studies were completed in year 2004. 

Strategies for enhancing the productivity of smallholder rubber units in non-
traditional rubber growing areas as an initiative to address poverty 

This was a collaborative study with Advisory Services Department and 
Agricultural Economics unit and was funded by the Centre for Poverty Analysis 
(CEPA). 

The highlights of the study are; 

General 
• Majority of the rubber lands (above 95%) are above 1 ac. Therefore, if rubber 

plantations are managed properly, the farmers are able to receive a considerable 
income. 

• The average yield in the Moneragala district ranged from 2 to 6.2 kg/ac/day. 

Immature holdings 
• Intercropping is popular in REO ranges; Badalkumbura, Medagama. Moneragala 

and Maligatenna. Hence, providing necessary technical support is of paramount 
importance in areas where intercropping is popular and it is also important to 
carry out extension programmes in other areas to create awareness of farmers on 
the appropriateness of this technology. 

• At present, majority of the immature holdings are of the age 5-7 years. Hence, it 
is important to pay more attention on awareness programmes on tapping panel 
marking, correct tapping practices and possible ways of bringing the fields into 
tapping as early as possible. 
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• Recently, most of the immature fields are comprised of RRIC 100. Therefore, 
steps need to be taken to popularize other clones like; RRIC 102 and RRIC 121. 

• The adoption of use of poly-bagged plants is high in Moneragala district (72%). 
It should be further emphasized on the ability of this type of planting material to 
withstand drought conditions. 

• When the fields are rated as; 'good', 'moderate' and 'bad' conditions according 
to the information on subsidy payments; 75% of the holdings are of state, 'good', 
which is a good indication of proper management by farmers. 

• Drought and white root disease are found to be the main causes for vacancies in 
the field. Therefore, creating awareness is important on methods to overcome 
drought stress and controlling white root disease. 

• Condition of cover crop in fields is not satisfactory and therefore this is another 
area to be looked into in awareness programmes. 

Mature holdings 
• Majority of the mature holdings are in the age group, 6-16 years; i.e. tapped in 

Panel A. Therefore, it is important to increase awareness of farmers on correct 
tapping methods since there is enough time to correct any incorrect practices. 

• Farmers should be made aware of the benefits of fertilizing mature fields. 
• Adoption of correct tapping frequency (alternate day tapping) is about 90%. 

However, the condition of the tapping panel is found to be in a 'good' condition 
only in 20% of the holdings. Hence, awareness programmes are needed which 
address on correct angle, depth and height of tapping. 

• Tapping Panel Dryness is found to be serious in Atale and Wellawaya REO 
regions. Several fields in other regions are also affected by Brown bast except 
Bibila, Maligatenna and Medagama REO regions. 

Processing and Marketing 
• The main type of rubber produced by smallholders is RSS. 
• Only about 5% is sold as latex while 13% is sold as un-smoked sheets. 
• The weight of a sheet is in the acceptable range in about 65% of the fields. 
• Nearly 80% of the farmers deal with town dealers for marketing of RSS. A 

considerable portion of farmers has direct links with Companies. 
• RSS1 is produced in a very few places. RSS1 or 2 is produced by the majority of 

the smallholders in the Moneragala REO range. RSS produced in Atale, 
Maligatenna and Medagama are sold as 'bulk' while RSS produced in 
Badalkumbura, Bibila, Wellawaya and Kotagama are sold as RSS2 or 3. 

Smoke Houses 
• Nearly 75% of the smoke houses are not in agreement with the RRI 

recommendations 
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BIOMETRY 

• A l l t h e s m o k e h o u s e s s u r v e y e d in t h e B a d a l k u m b u r a R E O r a n g e w e r e b u i l t a n d 

b e i n g m a i n t a i n e d a c c o r d i n g t o t h e R R I r e c o m m e n d a t i o n s . 

• T h e g e n e r a l c o n d i t i o n in m o s t o f t h e s m o k e h o u s e s i s l o w . 

• P r o c e s s i n g m a c h i n e r i e s a r e o f ' g o o d ' c o n d i t i o n i n a b o u t 5 0 % o f t h e s m o k e 

h o u s e s s u r v e y e d . 

It i s n e c e s s a r y t o a s s i s t t h e s m o k e h o u s e o w n e r s t o m a i n t a i n a n d m o d i f y t h e i r 

s m o k e h o u s e s a n d a l s o t o m a i n t a i n r o l l e r s . T h e s e a r e a s n e e d t o b e f o c u s e d in 

a w a r e n e s s p r o g r a m m e s (Principal investigators: W a s a n a W i j e s u r i y a a n d D M A P 

D i s s a n a y a k e , Team members: K e m i n d a H e r a t h , J a g a t h E d i r i s i n g h e a n d V i d u r a 

A b e y w a r d e n e ) 

Climate change studies funded by the Ministry of Environment 

a ) S e n i o r r e s e a r c h p r o g r a m m e : I m p a c t o f c l i m a t e c h a n g e o n l a n d p r o d u c t i v i t y o f 

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

m i t i g a t i o n o p t i o n . 

T h i s s t u d y w a s c o n d u c t e d i n c o l l a b o r a t i o n w i t h t h e D e p a r t m e n t o f S o i l s a n d P l a n t 

N u t r i t i o n . T h e f i n a l r e p o r t w a s s u b m i t t e d t o t h e M i n i s t r y o f E n v i r o n m e n t ( L 

S a m a r a p p u l i a n d W W i j e s u r i y a ) . 

b ) J u n i o r r e s e a r c h p r o g r a m m e : I m p a c t o f c l i m a t e c h a n g e o n y i e l d o f r u b b e r . 

T h e o b j e c t i v e o f t h i s s t u d y w a s t o r e l a t e r u b b e r y i e l d w i t h m e t e o r o l o g i c a l 

p a r a m e t e r s . T h e s t u d y w a s c o m p l e t e d d u r i n g t h e y e a r u n d e r r e v i e w a n d t h e f i n a l 

r e p o r t w a s s u b m i t t e d t o t h e M i n i s t r y o f E n v i r o n m e n t . 

It w a s f o u n d t h a t t h e i m p a c t o f c l i m a t i c f a c t o r s i s d i f f e r e n t in d i f f e r e n t y i e l d s t r a t a 

o f t h e y e a r . C l i m a t i c f a c t o r s h a v e a c o m p a r a t i v e l y h i g h e r i m p a c t o n l a t e x y i e l d 

d u r i n g t h e w i n t e r i n g p e r i o d . In g e n e r a l , t h e c l i m a t e a l o n e c a n d e s c r i b e a b o u t 2 5 % 

o f t h e v a r i a b i l i t y i n d a i l y l a t e x y i e l d w h i l e t h e m a n a g e m e n t a n d g e n e t i c f a c t o r s 

d e t e r m i n e t h e r e s t ( K H e r a t h a n d W W i j e s u r i y a ) . 

T h e f o l l o w i n g s t u d i e s a r e in p r o g r e s s . 

Interactions between the Environment, Society and Technology (INTEREST) 
T h i s p r o j e c t i s f u n d e d b y t h e E u r o p e a n C o m m i s s i o n a n d i s b e i n g c a r r i e d o u t 

in 5 d i f f e r e n t e c o - s y s t e m s in A s i a . T h e S r i L a n k a n c o m p o n e n t i s t h e s m a l l h o l d e r 

s e c t o r o f r u b b e r . T h e f o l l o w i n g w e r e c a r r i e d o u t d u r i n g t h e 3 r d y e a r o f t h e p r o j e c t . 

S t a k e h o l d e r d i s c u s s i o n m e e t i n g s w e r e d o n e i n t h e v i l l a g e s t o d e s c r i b e t h e 

i s s u e s r e l a t e d t o s u s t a i n a b i l i t y o f t h e e c o - s y s t e m a n d t o u p d a t e t h e n e t w o r k s o n b a s e d 

o n v a r i o u s i s s u e s . T h e q u e s t i o n n a i r e s u r v e y d o n e d u r i n g t h e 2 " d y e a r o f t h e p r o j e c t 
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was analyzed. The findings were disseminated to the local and international 
community through; 
a) Project home page: http://www. rothamsted. bbsrc. ac. uk/aeii/interest/index. htm 
b) Dissemination review of INTEREST at Rothamsted Research, UK 
c) Special session on "Interactions between the Environment, Society and 

Technology" at the International Biometric Conference in Cairns, Australia 
d) The first symposium on plantation crops in Colombo. 

(Wasana Wijesuriya, Mahinda Wijeratne (University of Ruhuna), D M A P 
Dissanayake L M K Tillekeratne, Keminda Herath, Jagath Edirisinghe and 
Vidura Abeywardene). 

Role of institutions on global environmental change 
The joint proposal submitted by Energy and Resources Institute (teri) of 

India, Environment and Public Health Organization (ENPHO) of Nepal and RRISL, 
on "Role of institutions on global environmental change" to Asia Pacific Network 
(APN) was selected for funding and the agreement was signed in August. The 
information gathered from the studies conducted on climate change will be used to 
recommend suitable remedial measures to combat adverse effects of climate change. 
The aim of this project will be to educate people on the adverse impacts of climate 
change and to suggest adaptation measures to minimize the impact on rubber 
plantations (Wasana Wijesuriya, Lalani Samarappuli, Anura Dissanayake, Keminda 
Herath and Jagath Edirisinghe) 

Uncertainty of tapping due to the incidence of rainfall in different seasons of the 
year 

Most of the rubber plantations in Sri Lanka are confined to the wet zone, 
where the annual rainfall of exceeds 2500 mm. Therefore, rainfall critically affects 
tapping leading to an uncertainty of economic returns from rubber. Therefore, the 
objectives of this study are to assess the uncertainty of tapping due to rain 
interference and study the effectiveness of fixing rainguards as a measure to combat 
rain interference during different rainy seasons of the year. 

Rainfall records were collected from the recording type rain gauge installed 
at Dartonfield agro-meteorological station and tapping records were from the 
Dartonfield estate covering the period 2002-2004. The target is to develop 
probabilities associated with tapping under different scenarios; viz. seasonal and 
diurnal variation in rainfall and the effect of rainguards. Distribution fitting and log-
linear models will be employed in the analysis (Keminda Herath and Wasana 
Wijesuriya). 
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L I B R A R Y A N D P U B L I C A T I O N S 

S U Amarasinghe 

S U M M A R Y 

The Library and Publications Section was engaged in the following activities 
during the year. 

a. Maintaining, processing and publishing of Institute's regular publications. 
b. Collecting and disseminating of information on NR and related areas. 
c. Participation in AGRINET (Agricultural Information Network) activities. 

D E T A I L E D R E V I E W 

Staff 
Mr S U Amarasinghe, Librarian and Publications Officer, Mrs Thilaka 

Danthanarayana (Colombo Office) and Mrs Ramani Amaratunga. Library Assistants 
and Assistant Publications Officers and Mr P M Prema Jayantha, Clerk/Typist were 
on duty throughout the year. 

Seminars and Workshops 
Librarian and Publications Officer attended the following: 

• The AGM of the Sri Lanka Library Association at BMICH on 2 5 , h June. 
• Three AGRINET Librarians meeting at CARP on 13 , h February, 10 , h June and 2 n d 

September. 
• The seminar for SLSTINET members on 2 3 r d November at NSF. 

Resource development activities 
The book strength increased up to 5168 with the arrival of 47 new books. The 

Library subscribed to a limited number of journals due to financial constraints. To 
overcome this problem, content pages of scientific journals required by the scientists 
were obtained through Internet. 

Orders were placed to the purchase of nearly seventy five books for updating 
the Library collection. 

Publications 
The following publications were done during the year. 
• Annual Review - 2002 
• Annual Report - 2003 
• Handbook of Rubber Vol.2: Processing Technology 
• 0 § ) 5 g ©e& <3 ©e® 23 (2003) 
• RRISL Journal Vol.85 (2003) 

173 



SDI Service 
Routine work on SDI i.e. circulation of content pages of current journals 

among the institute's scientific staff were done regularly. 
Nearly twenty literature searches on Hevea/rubber were done using CD-ROM 

databases available at CARP Library. 

Equipments 
The following equipments were purchased during the year. 

• Computer with colour Monitor 
• Laser Printer: HP Laserjet 1300 
• Red carpet 
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D A T O N F I E L D G R O U P 

J Perera 

S U M M A R Y 

The total extent of institute group of estates known as Dartonfield Group 
comprising Dartonfield and Gallewatte divisions in Agalawatta and Nivitigalakele 
division in Matugama, bears planted hectarage of 226.14 of which 184.71ha. were 
tapped during the year under review. Kg/per/ha. 

A crop of 159,445 kg. was harvested representing a yield per hectare (YPH) 
of 863. Due to higher intensity of rain fall and it's skew distribution experienced 
during the year, the estimated crop and YPH were decreased by 18,679 kg. and 101 
kg., respectively. The cost of production (COP) and net sale average (NSA) for the 
year under review were Rs.74.50 and Rs. 130.95, respectively, and secured a profit of 
Rs.56.45 per kg. of rubber. The group was able to secure a total profit of 
Rs.9,000,670.25, for the year 2004. 

The average intake per tapper (IPT) of the group for the year 2004 was 8.7 
kg- an increase of 0.3 kg. when compared with of year 2003. 

Weather condition experienced during the year showed an unfavourable 
distribution of rain fall which was not conducive for both tapping and harvesting of 
crop in the three divisions. 

The tapping system (Vi S,d3, ET2.5%. Ba 1.6. 4/Y) introduced in last year, to 
over come scarcity of tappers was continued with satisfactory results in Gallewatta 
division where 75% of the group's crop was generated. 

D E T A I L E D R E V I E W 

S t a f f 

Subject to following changes, the Department's staff remained the same. Mr 
Jehan Perera the Estate Superintendent, Mr K K P Gunawardene, Senior Clerk, Mrs S 
I K Pathirage, Junior Clerk, Mr D S K Ranaweera, Rubber Factory Officer, Mr W D 
D Senanayake, Assistant Factory Officer, Messrs S K S de Silva, T Somaratne, N L D 
Reggie. H M Jayantha Premalal Field Officers, were on duty through out the year. 

Mrs C Dissanayake and Mr A K D A Wickramasinghe left the Department to 
take up duties in Accounts Department of the Institute. 

The Estate Committee decided to revert Mr H M Jayantha Premalal, the 
Assistant Field Officer of Nivitigalakele division to his substantive post of Field 
Officer, at the meeting held on 23 November 2004. 

Mrs S Hettiarachchi the Creche Attendant resigned from service w.e.f. 
23.10.2004. 
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The cadre of the Estate Department stands at 16, made up as follows: 

Senior staff - 0 1 
Assistant staff - 13 
Minor staff - 02 
Total - 16 

A hectarage summary of Dartonfield group is given in Table 1. 

T a b l e 1 . Land distribution of the Dartonfield group 

D a r t o n f i e l d G a U e w a t t e N i v i t i g a l a k e l e T o t a l 

M a t u r e areas 3 6 . 9 2 1 3 5 . 2 8 1 2 . 5 1 1 8 4 . 7 1 

I m m a t u r e areas 2 . 1 0 2 0 . 6 1 1 8 . 7 2 4 1 . 4 3 

B u d w o o d nurser i e s 6 . 5 4 1 .25 7 . 7 9 

S e e d l i n g nurser ies 0 . 7 3 0 . 7 5 1 .48 

U p r o o t i n g areas 1 1 . 3 2 1 1 . 3 2 

A b a n d o n e d areas 5 . 1 3 1 3 . 9 0 1 9 . 0 3 

S ta te land taken 0 . 2 7 0 . 2 7 

P a d d y / D e n i y a 1 .22 1 .22 2 . 4 4 

W a s t e land 0 . 1 9 0 . 1 8 0 . 3 7 

Earth s l i p p e d areas 3 . 0 1 1 .26 4 . 2 7 

J u n g l e s 0 . 8 0 3 . 2 9 4 . 0 9 

R o c k / S t r e a m s 2 . 1 4 4 . 7 4 2 . 1 7 9 . 0 5 
B u i l d i n g s 1 8 . 6 7 5 . 0 7 7 . 7 9 3 1 . 5 3 
R o a d s 2 . 9 2 6 . 8 6 0 . 3 2 1 0 . 1 0 

G r a n d T o t a l ( H e c t s ) 7 4 . 2 9 1 8 0 . 3 5 7 3 . 2 4 3 2 7 . 8 8 

Building complex of GaUewatte division was given to National Institute of 
Plantation Management and 04 .00 hectares of mature rubber was handed over in 
2004.As a result total extent of Dartonfield Group which was 331.88 in 2003 reduced 
is 327.88 in 2004. 

Crop 
Total crop of 159445 kg was harvested from an extent of 184.71 ha. during 

the year 2004.The crop harvested for the year was 89% of Season's estimated crop. 

Tappers productivity 
The IPT of the three division in the group for last o5 years, is given in Table 
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D A R T O N F I E L D 

T a b l e 2 . The YPH in the Dartonfield group from 1999 to 2004 

D i v i s i o n 

D a r t o n f i e l d 
G a l l e w a t t a 
N i v i t i g a l a k e l e 
G r o u p a v e r a g e 
G r o u p e s t i m a t e 

Y e a r 

1 9 9 9 2 0 0 0 2 0 0 1 2 0 0 2 2 0 0 3 2 0 0 4 

6 4 9 7 3 0 7 6 4 1 2 1 8 1 1 7 7 8 5 0 

7 1 3 8 2 8 8 9 0 8 1 5 1 0 1 0 8 7 2 

8 5 8 8 8 5 6 5 7 7 5 4 6 1 3 6 8 9 

7 2 8 8 2 0 8 3 8 8 7 9 1 0 0 2 8 6 3 

9 2 6 1 0 9 3 9 0 1 9 4 3 9 8 9 9 6 4 

T a b l e 3 . The IPT division wise for the last 5 years in the Dartonfield group 

D i v i s i o n 
1 9 9 9 2 0 0 0 

D a r t o n f i e l d 8^5 6 \ 8 ~ 
G a U e w a t t e 7 . 5 7 . 2 
N i v i t i g a l a k e l e 5 . 6 5 . 0 
A v e r a g e 7 /7 6 . 9 

Y e a r s 

2 0 0 1 2 0 0 2 2 0 0 3 2 0 0 4 

7 . 2 7 .1 6 . 6 6 . 4 

8 . 0 7 . 8 9 . 8 9 . 6 

4 . 6 4 . 4 4 . 6 5 . 9 

6 .7 7 . 6 8 . 4 8 .7 

Vacant blocks 

T a b l e 4 . Vacant block recorded division wise in the Dartonfield group during the last 02 
years 

D i v i s i o n N o . o f v a c a n t b l o c k s P e r c e n t a g e 

2 0 0 2 2 0 0 3 2 0 0 4 

D a r t o n f i e l d 2 8 5 1 4 7 3 1 4 
G a U e w a t t e 5 0 5 7 1 7 3 9 1 6 2 4 
N i v i t i g a l a k e l e 1 0 2 7 2 0 2 2 7 8 
T o t a l 6 3 6 9 2 0 8 8 2 2 1 6 

One of the major problem the Dartonfield group encountered during the year 
was lack of required tappers. The crop and income lost owing to this problem was 
19,279 kgs which amount Rs.2,524,585/05 respectively. 

2 0 0 2 2 0 0 3 2 0 0 4 

1 5 % 0 2 % 6 % 

1 8 % 1 1 % 1 2 % 

2 1 % 0 7 % 1 6 % 

1 9 % 0 7 % 1 1 % 

Rainfall 
The total rainfall receive at Dartonfield, GaUewatte and Nivitigalakele 

divisions during the year was 4,349.7 mm, 3,485.0 mm, and 3,647.6 mm with an 
average rainfall 3,827.4 mm and number of wet days 235,181 and 192 respectively. 
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T a b l e 5 . Annual rainfall and wet days in last five years 

Y e a r 

2 0 0 0 2 0 0 1 2 0 0 2 2 0 0 3 2 0 0 4 
Rainfa l l in m m 3 , 5 8 6 . 2 4 , 1 4 4 . 5 4 , 1 5 3 . 2 3 , 5 0 9 . 7 3 , 8 2 7 . 4 
W e t d a y s 1 7 6 1 9 9 1 9 4 2 0 2 2 0 2 

Tapping 
Whilst the number of wet days in years 2003 and 2004 was the same, the 

rainfall in the year 2004 was increased by 317.7 confining number of tapping days to 

180 as against 228 tapping days in 2003, manifesting higher intensity of the rainfall 

received during the year. 

T a b l e 6 . The number of tapping days, IPT and YPH in last 04 years 

T a p p i n g d a y s 2 0 0 1 2 0 0 2 2 0 0 3 2 0 0 4 
N o r m a l t a p p i n g 1 9 3 2 5 2 2 0 4 1 6 8 
L a t e t a p p i n g 3 2 3 6 2 4 12 
D o u b l e t a p p i n g ( 1 9 ) ( 3 2 ) - -
N o t a p p i n g 1 4 0 7 7 1 3 7 1 8 6 
I .P .T . kg . 8 . 6 9 . 6 8 . 4 8 .7 
Y . P . H . kg . 1 0 1 5 . 0 1 3 5 7 . 7 1 0 0 2 . 0 8 6 3 . 0 

Rainguard 
During the year 2004, the Dartonfield division was fully rain guarded and 

Gallewatta division only a part was rain guarded. The performances of rain guarding 

are as follows: 

T a b l e 7 . Additional income generator by fixing of rainguard 

D a r t o n f i e l d d i v i s i o n G a l l e w a t t e d i v i s i o n 
R e v e n u e area h e c . 3 6 . 9 2 1 3 9 . 2 8 
N o . o f rain guards f itted 9 , 2 9 7 . 0 0 1 9 , 5 8 6 
N o . o f tapp ing d o n e o n ra iny d a y s 7 7 . 0 0 3 4 . 0 0 
Tota l n u m b e r o f t a p p i n g d a y s 2 7 5 . 0 0 2 1 9 . 0 0 
A d d i t i o n a l i n c o m e f r o m rain g u a r d s ( R s . ) 9 1 2 , 6 6 5 . 0 3 6 3 4 , 6 7 8 . 9 3 
A d d i t i o n a l profit per hec tare 2 4 , 7 2 0 . 0 7 4 , 5 5 6 . 8 6 
Tota l c o s t per rain guard ( R s . ) 1 6 . 0 8 1 6 . 0 8 

Sealant for fixing rain guards were prepared by the workers of Dartonfield 
Group. 
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D A R T O N F I E L D 

T a b l e 8 . Comparative statement of mature area- profit/Hect. 

2 0 0 1 2 0 0 2 2 0 0 3 2 0 0 4 

M a t u r e area e x t e n t 1 8 9 . 1 7 1 8 6 . 5 9 1 8 6 . 5 9 1 8 4 . 7 1 

T o t a l profit ( in m i l l i o n ) ( 0 . 1 1 ) ( 2 . 2 7 ) ( 9 . 8 6 ) 0 9 M i l l i o n 
Pro f i t /Hec t . ( R s . ) 5 9 4 . 8 7 1 2 , 1 8 2 . 4 5 5 2 , 0 2 6 . 8 5 4 8 , 7 2 8 . 6 6 

T a b l e 9 . Labour rates and breakdown of cost of production (Rs./kg.) for last 04 years 

2 0 0 1 2 0 0 2 2 0 0 3 2 0 0 4 

1. L a b o u r w a g e s 1 1 9 . 7 0 1 4 7 . 3 5 1 4 7 . 3 5 1 7 8 . 7 5 
2 . C . O . P . 4 8 . 9 0 5 4 . 2 5 5 7 . 1 6 7 4 . 5 0 

2 . 1. T a p p i n g 1 8 . 0 7 1 9 . 3 5 2 0 . 4 1 2 3 . 6 5 

2.2. M a n u f a c t u r e 9 . 3 5 1 1 . 1 2 1 2 . 6 6 1 7 . 1 4 
2 . 3 . G e n e r a l c h a r g e s 1 3 . 2 0 1 6 . 8 7 3 6 . 7 7 5 2 . 3 2 

2 . 4 . U p k e e p 8 . 2 8 6 . 9 1 7 . 2 7 1 2 . 3 7 

3 . N . S . A . r 4 8 . 1 9 6 8 . 1 1 1 0 9 . 0 7 1 3 0 . 9 5 
4 . Prof i t ( 0 . 7 1 ) 1 3 . 8 6 5 1 . 9 1 5 6 . 4 5 

Manufacture 
L a t e x c r o p w a s c o n t i n u e d t o b e m a n u f a c t u r e d a s c r e p e r u b b e r . T h e n e t s a l e 

a v e r a g e f o r t h e y e a r 2 0 0 4 w a s R s . 1 3 0 . 9 5 a n d o u t t u r n o f c r e p e N o . 0 1 w a s 8 1 % . 

T a b l e 1 0 . Details of crop manufactured during die year 2004 

G r a d e Q u a n t i t y G r a d e % 

C r e p e N o . 0 1 1 1 7 , 5 2 9 8 1 
C r e p e N o . 0 3 2 7 , 3 4 7 1 9 
T o t a l 1 4 4 , 8 7 6 1 0 0 
S c r a p c r e p e N o . 0 1 1 0 , 5 8 4 7 3 
S c r a p c r e p e N o . 0 2 3 , 6 9 2 2 5 
S c r a p c r e p e N o . 0 3 2 9 3 0 2 
S m o k e d s h e e t N o . 0 1 
S m o k e d s h e e t N o . 0 2 

1 4 , 5 6 9 1 0 0 
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KURUWITA SUB STATION 

S A R Samarasekera 

S U M M A R Y 

A crop of 61,677 Kg. was harvested during the year which is an increase of 
16.4% over the estimated crop for the same period. 

The actual yield per hectare (YPH) and the average intake per tapper were 
1,393 Kg. and 8.5 Kg. respectively. 

The annual rainfall was 4,556.3 mm with 120 wet days as against 3,981.0 
mm with 89 wet days during the last year. 

The average number of normal, late, double and no tapping days were 214, 
14, 11 and 28 respectively. 

The cost of production and the net sale average for the year were Rs.55.11 
and Rs. 104.89 per Kg. respectively. The profit per Kg. was Rs.49.78 and profit made 
for the year was Rs.3,070,281.06. The total profit inclusive of sundry income was 
Rs.4^95,650.52 . 

The Visiting Superintendent Mr Anusha S Perera over looked the activities of 
the Sub Station throughout the year. 

Mr S A R Samarasekera, Assistant Estate Superintendent, Mr D S 
Jayasinghe, Clerk, Mr J R C Jayalath, Assistant Field Officer were on duty 
throughout the year. 

The estate cadre stood at 05 at the end of the year, made as follows: 

D E T A I L D R E V I E W 

Staff 

Intermediate staff 
Assistant staff 
Minor staff 

- 1 
- 1 
- 3 

Hectarage 
A summary of the hectarage is given in Table 1. 
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KURUWITA 

T a b l e 1. Land distribution (ha.) in Kuruwita Sub station 

Land type Extent (Ha.) 
M a t u r e area 

I m m a t u r e area 

N u r s e r i e s 

T e a r e v e n u e area 

P a d d y area 

B u i l d i n g g a r d e n s and r o a d s 

W a t e r tank 

U n s u i t a b l e for p l a n t i n g 

4 4 . 2 5 

4 0 . 0 4 

1 .42 

1.75 

1 .00 

9 . 1 3 

.01 

2 . 0 0 

9 9 . 6 0 

Crop 
A total crop of 61,677 kg. was harvested from an extent of 44.25 hectares 

during the year. 
When compared with the estimated crop there is an increase of 8,677 Kg. at 

the end of the year. 

A monthly breakdown of the actual YPH (Kg) in the estate is given in table 2. 

Table 2 . The yield per hectare (Kg) recorded for each month during the year 
Month Y.P.H. 
January 

February 

M a r c h 

Apr i l 

M a y 

J u n e 

July 

A u g u s t 

S e p t e m b e r 

O c t o b e r 

N o v e m b e r 

D e c e m b e r 

1 6 8 . 9 

1 1 1 . 9 

8 0 . 7 

6 9 . 6 

9 1 . 8 

1 1 8 . 8 

1 1 7 . 9 

1 3 4 . 7 

8 7 . 0 

1 1 1 . 3 

1 3 6 . 6 

1 6 4 . 7 
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T a b l e 3 . Yield per hectare (Kg) recorded from 2000 to 2004 

Y e a r 
2 0 0 0 2 0 0 1 2 0 0 2 2 0 0 3 2 0 0 4 

E s t i m a t e 
Y . P . H . 

8 5 5 . 0 
1 , 0 1 2 . 2 

8 6 7 . 2 

1 , 0 1 5 . 0 
8 1 9 . 0 

1 , 3 5 7 . 7 
1 , 0 8 0 . 0 
1 , 3 7 1 . 5 

1 , 1 9 7 . 7 

1 , 3 9 3 . 9 

Tapper productivity 
The average intake per tapper for the last 5 years of the estate are given in 

Table 4. 

T a b l e 4 . The average intake per tapper (Kg.) for die last 5 years 

Y e a r 
2 0 0 0 2 0 0 1 2 0 0 2 2 0 0 3 2 0 0 4 

Intake per tapper 8 . 6 8 . 6 9 . 6 9 . 4 8 .5 

The intake per tapper could have improved if not for adverse wet weather 
prevailed throughout the year. 

Rainfall 

The total rainfall during the year is higher than the previous year (Table 5). 

T a b l e 5. Annual rainfall and the number of wet days for die last 5 years 

Y e a r 
2 0 0 0 2 0 0 1 2 0 0 2 2 0 0 3 2 0 0 4 

A n n u a l rainfall ( m m ) 
W e t d a y s 

3 , 0 6 8 . 4 
1 3 4 

3 , 3 2 4 . 2 
1 6 5 

2 , 7 4 3 . 0 
7 0 

3 , 9 8 1 . 0 
8 9 

4 , 5 5 6 . 3 
1 2 0 

Tapping days 
There were 327 tapping days during the year. This was possible merely due 

to the rainguards (Table 6). 

When compared with last year the number of non tapping days have 
decreased from 75 to 28. 

Tapping cost 
The tapping cost of the estate has increased by 33% over the last year due to 

the increase of labour wages. 
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K U R U W I T A 

T a b l e 6 . The number of tapping clays for the last 5 years 

Y e a r 

2 0 0 0 2 0 0 1 2 0 0 2 2 0 0 3 2 0 0 4 

T a p p i n g d a y s 2 4 0 2 2 4 2 8 9 2 4 8 3 2 7 

N o r m a l 1 9 5 1 9 3 2 2 4 2 2 6 2 1 4 

L a t e 2 3 16 3 6 1 4 14 

D o u b l e ( 4 5 ) ( 1 9 ) ( 3 2 ) ( 4 6 ) ( 1 1 ) 
R a i n i n t e r f e r e n c e 2 2 15 0 2 0 8 0 7 

N o t a p p i n g 1 2 2 1 3 4 7 0 7 5 2 8 

H o l i d a y s 0 3 0 7 0 5 1 0 11 

R a i n g u a r d s - - 2 8 3 2 9 2 

T a b l e 7 . A break down in total tapping cost for last 5 years 

C o s t i t e m C o s t / K g . ( R s . ) a n d y e a r 

2 0 0 0 2 0 0 1 2 0 0 2 2 0 0 3 2 0 0 4 

T a p p i n g 1 4 . 8 5 1 5 . 4 1 1 4 . 4 2 1 4 . 6 7 2 1 . 1 0 

D o u b l e t a p p i n g .61 . 35 . 4 7 1 .33 . 5 4 

O v e r t i m e o n t a p p i n g . 15 . 1 6 .11 . 1 8 . 2 2 

O v e r k i l o s . 4 6 . 4 6 . 6 8 . 4 8 .31 

Extra p a y t o K a n g a n y .01 . 01 . 0 2 . 0 3 . 0 3 

T a p p i n g K g . . 0 8 - - - -
S c r a p p a y . 2 0 . 1 8 . 2 2 . 3 6 . 3 9 

I n c e n t i v e p a y to f ie ld staff - - - . 0 9 . 2 0 I n c e n t i v e p a y to f ie ld staff 
1 6 . 3 6 1 6 . 5 7 1 5 . 9 2 1 7 . 1 4 2 2 . 7 9 

Cost of production and profitability 
C . O . P . f o r t h e s e a s o n w a s R s . 5 5 . 1 1 a n d N . S . A . R s . 1 0 4 . 8 9 . T h e e s t a t e m a d e a 

p r o f i t o f R s . 4 9 . 7 8 p e r k i l o ( T a b l e 8 ) . 

T a b l e 8 . Labour rate (Rs.) and the break down of the cost of production (Rs./Kg) 

2 0 0 0 2 0 0 1 2 0 0 2 2 0 0 3 2 0 0 4 

L a b o u r rate 9 8 . 0 0 9 8 . 0 0 1 0 9 . 0 0 1 0 9 . 0 0 1 2 5 . 0 0 

Tota l C O P 3 6 . 4 9 3 4 . 0 2 3 1 . 9 4 3 4 . 2 5 5 5 . 1 1 

T a p p i n g 1 6 . 3 6 1 6 . 5 7 1 5 . 9 2 1 7 . 1 4 2 2 . 7 9 

G e n e r a l c h a r g e s 1 4 . 3 9 1 2 . 0 1 1 2 . 3 7 1 1 . 3 9 2 3 . 2 0 

U p k e e p 3 . 9 2 3 . 5 8 3 . 1 4 4 . 9 5 8 . 3 7 

N . S . A . 4 9 . 7 5 4 6 . 6 8 5 3 . 9 3 8 3 . 1 2 1 0 4 . 8 9 

Profi t 1 3 . 2 6 1 2 . 6 6 2 1 . 9 9 4 8 . 8 7 4 9 . 7 8 
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Labour rate per day for the year was Rs.125/- plus an additional incentive of 
Rs.35/- per day depending on the attendance. 

T a b l e 9 . Comparative statement of the nature extent profit per Kg. and profit per hectare 

Y e a r 
2 0 0 0 2 0 0 1 2 0 0 2 2 0 0 3 2 0 0 4 

N a t u r e e x t e n t (ha . ) 4 3 . 2 5 4 3 . 8 3 4 8 . 8 3 4 8 . 8 3 4 4 . 2 5 
T o t a l profit ( R s . ) 5 8 0 , 5 0 9 . 5 4 5 6 3 , 3 5 7 . 3 4 1 , 4 3 7 , 6 4 0 . 2 3 3 2 7 , 2 9 2 1 . 6 4 3 0 7 , 0 2 8 1 . 0 6 
Prof i t /ha , ( R s . ) 1 3 , 4 2 2 . 1 8 1 2 , 8 5 3 . 2 4 2 9 , 4 4 1 . 7 4 6 7 0 , 2 6 . 8 6 6 9 , 3 8 4 . 8 8 

During the year 2004 a profit of Rs.49.78 on a kilogram and Rs.69,384.88 per 
revenue hectare were recorded. 

Tea 
A crop of 21,406 Kg. was harvested during the year. The cost of production 

and the net sale average for the year were Rs.25.98 and Rs.26.36 per kg. respectively. 
The profit per kg. was cents 38 and the profit made for the year was Rs.8,142.46. 

Fertilizer 
Fertilizer application for mature and immature fields were carried out as 

scheduled. 
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Meteorological Summary - 2004 
Dartonfield Station 

Wasana Wijesuriya 

F i g . l . Monthly variation in rainfall 

The total annual rainfall 
experienced during 2004 was, 
4350 mm. a slight decrease of 
rainfall compared to the previous 
year (4454mm). This is a 
deviation of 190mm from the 
long-term average of 4160mm. 
Like in year 2003, the distribution 
showed a considerable departure 
from the usual bimodal pattern; 
especially during the mid year dry 
period as shown in Fig. 1. 

In the year under review, highest monthly rainfall of 775 mm was observed 
during October, which coincided with Northeast inter monsoon period. It is a 
deviation of 299 mm from the long-term average of the month. Fairly low rainfall 
figures were observed in April . May and June where heavy showers are expected 
during the period of Southwest monsoon. Compared to the previous year, heavy 
showers were observed during Northeast monsoon in 2004. 

Fairly dry weather prevailed in February with lowest monthly rainfall of 21 
mm which is below the long-term average for the month. Rainfall observed during 
January. February. April, June, October and November were below compared to their 
long-term averages. 

The distribution of 
weekly rainfall is 
illustrated in Fig. 2. Six 
dry weeks (a week 
having a total rainfall 
less than 10 mm) were 
observed during the 
year. The highest 
weekly rainfall was 
observed during the 3 8 I h 

standard week (Mid 
October) , which 
coincided with the 
Northeast monsoon. 

son 

300 

200 

100 

Lri. HI Lfl 
10 13 16 19 22 25 28 31 34 37 40 43 46 49 52 

Standard w eeks 

F i g . 2. Weekly variation in rainfall 



Start and end of monsoon rains 
Frequency distribution of the onset of rains for both seasons is illustrated in 

Fig.3. The successful start of the rains occurred by 2 9 t h March and 0 8 t h September in 
80% of the years (1964-2003) for SW and N E rains, respectively. For the year under 
review, SW rains commenced successfully by 14 t h of March, which is an early onset 
of rains, compared to the 80% expected. The onset of N E rains for this year cannot be 
clearly identified. 

According to Fig.3, rains have ceased generally by 14th August and 0 5 t h 

January for SW and NE rainy seasons, respectively (80% expected). For the year 
under review the cease of SW rains was not clear due to the continuous distribution of 
rainfall at Dartonfield. However, NE rains ceased by 13 t h January 2005. 

• S W S t a t BSWEnd o N E S t c r t • NE End 

10 35 60 85 110 135 160 185 210 235 260 285 310 335 360 385 410 

Day number 

Fig .3 . C u m u l a t i v e probab i l i t y o f the start and e n d o f rains in the t w o major rainy s e a s o n s at 
D a r t o n f i e l d 

The temporal variation in onset and ending of rains in SW and NE seasons 
are depicted in Fig. 4. In general, when compared to the period 1964 - 1980; the 
variability of the dates concerned is high during the recent years. 

During the past 41 years, in 15 years, the end of SW rains and onset of NE 
rains could not be identified due to the continuous rainfall received at Dartonfield. 
The median length of the period for SW rains is 139 days whereas it is 122 days for 
N E rains. In year 2003, the length of rainy seasons cannot be calculated due to the 
deviated rainfall pattern in the middle of the year. 

The amount of rainfall and number of rainy days under low, moderate and 
high rainfall categories are listed in Table 1. Number of rainy days for the year was 
235, which is higher compared to the long-term average (229 days). 
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Fig. 4. The start and the end of the SW rains (a) and NE rains (b) over 41 years 

Intensity of rainfall 
Like in 2003, in this year high intensity showers were observed during NE 

monsoon, whereas high intensity showers are generally common in Dartonfield 
during the SW monsoon. This is a significant deviation of the usual rainfall pattern at 
Dartonfield. The highest rainfall intensity recorded was 84 mm/hr in May and 
September, but both incidents lasted only for 1 minute. For each month, the three 
highest intensities recorded, their duration, time of occurrence and the average 
intensity are presented in Table 2. 

Other meteorological factors 
Table 3 depicts the monthly values of some important meteorological 

observations together with averages for 1980 to 1992. Minimum temperature dropped 
below 20°C in 4 months; January (1 day), February (5 days), March (2 days) and 
December (4 days) where only three such days observed in December 2003. The 
highest mean maximum temperature of 34.3°C was observed in March. The lowest 
mean minimum temperature of 22 was observed in February and December. The 
lowest value for sunshine hours was observed in July due to overcast conditions 
resulted by unexpected heavy rains. The average morning RH was in the range of 65 
to 92%. The soil temperatures measured at 3 different depths are given in Table 4. 
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T a b l e 1. Monthly variation of rainfall and rainy days in 2004 

T o t a l r a i n f a l l A v e r a g e * * N o o f r a i n y A v g . * * N o . o f d a y s u n d e r e a c h c a t e g o r y E v a p o r a t i o n 
( m m ) ( m m ) d a y s * d a y s • : ( m m ) 

0 . 3 - 2 . 5 ( m m ) 2 . 6 - 5 0 ( m m ) > 5 0 ( m m ) 

January 1 0 6 . 3 ( 1 2 1 ) 10 ( 1 0 ) 0 5 0 5 - 7 5 . 7 

February 2 1 . 2 ( 1 1 6 ) 0 5 ( 0 9 ) 0 2 0 3 - 8 2 . 4 

M a r c h 2 7 3 . 5 ( 2 5 2 ) 13 ( 1 7 ) 0 1 10 0 2 6 7 . 5 

Apri l 2 9 7 . 9 ( 4 4 9 ) 19 ( 2 1 ) 0 4 14 0 1 5 3 . 3 

M a y 3 9 7 . 3 ( 6 5 9 ) 2 8 ( 2 4 ) 0 5 2 2 0 1 4 6 . 4 

J u n e 3 3 9 . 9 ( 4 4 0 ) 2 5 ( 2 4 ) 0 5 19 0 1 5 9 . 3 

Ju ly 4 2 9 . 1 ( 2 9 9 ) 2 8 ( 2 2 ) 0 4 2 2 0 2 5 2 . 8 

A u g u s t 2 3 5 . 5 ( 2 5 7 ) 17 ( 2 1 ) 0 4 12 0 1 6 7 . 3 

S e p t e m b e r 7 3 5 . 9 ( 3 9 1 ) 2 3 ( 2 2 ) 0 2 16 0 5 4 1 . 3 

O c t o b e r 7 7 4 . 5 ( 4 7 6 ) 2 9 ( 2 2 ) 0 3 2 2 0 4 4 6 . 7 

N o v e m b e r 3 8 3 . 2 ( 4 4 8 ) 2 0 ( 2 0 ) 0 2 17 0 1 4 7 . 7 

D e c e m b e r 3 5 5 . 4 ( 2 8 2 ) 18 ( 1 7 ) 0 3 12 0 3 5 7 . 9 

T o t a l 4 3 4 9 . 7 ( 4 1 6 0 . 0 ) 2 3 5 ( 2 2 9 ) 4 0 1 7 4 2 1 6 9 8 . 3 

* A rainy d a y is d e f i n e d as a d a y wi th a rainfall > 0 .3 m m 
** A v e r a g e v a l u e s for 1 9 8 0 - 1 9 9 2 are s h o w n in p a r e n t h e s e s 



T a b l e 2 . Rainfall intensity recorded at Dartonfield Meteorological station - 2004 

M o n t h D a t e I n t e n s i t y ( m m / h o u r ) 

3 h i g h e s t T i m e o f D u r a t i o n M e a n f o r 
r e c o r d s o c c u r r e n c e ( m i n ) t h e m o n t h 

January 2 8 2 4 . 0 1 4 . 5 2 - 1 5 . 0 0 8 5 . 9 0 
0 9 9 . 6 1 8 . 1 5 - 1 8 . 3 0 15 
11 4 . 0 0 7 . 3 0 - 0 7 . 4 5 15 

F e b r u a r y II 2 4 . 0 1 9 . 4 5 - 1 9 . 4 6 1 5 . 1 9 
2 2 5 . 3 0 5 . 3 0 - 0 7 . 0 0 9 0 
14 3 . 2 1 7 . 3 0 - 1 8 . 3 0 6 0 

M a r c h 2 4 4 8 . 8 1 5 . 0 0 - 1 6 . 0 0 6 0 1 0 . 5 6 
31 3 4 . 1 1 6 . 0 2 - 1 7 . 1 5 7 
2 4 2 4 . 0 1 4 . 1 5 - 1 4 . 3 7 2 4 

Apri l 0 6 3 0 . 4 1 4 . 3 0 - 1 5 . 4 5 7 5 6 . 7 9 
2 5 2 3 . 6 1 7 . 0 0 - 1 8 . 1 5 7 5 
0 1 2 2 . 3 1 4 . 1 7 - 1 5 . 3 0 7 3 

M a y 14 8 4 . 0 0 2 . 1 5 - 0 2 . 1 6 1 1 3 . 7 3 
2 6 7 2 . 0 0 2 . 4 4 - 0 2 . 4 5 1 
2 8 7 2 . 0 2 0 . 4 4 - 2 0 . 4 5 1 

J u n e 0 7 6 0 . 0 1 3 . 4 5 - 1 3 . 4 7 2 1 4 . 6 5 
2 9 4 0 . 0 1 5 . 4 5 - 1 5 . 5 2 7 
3 0 4 0 . 0 0 8 . 4 5 - 0 8 . 4 7 2 

Ju ly 2 9 3 6 . 0 0 4 . 2 8 - 0 4 . 3 0 2 8 . 9 4 
0 7 2 7 . 4 0 9 . 3 0 - 0 9 . 3 7 7 
0 4 2 4 . 0 1 4 . 4 5 - 1 4 . 4 6 1 

A u g u s t 0 8 2 6 . 4 1 5 . 1 0 - 1 5 . 3 0 2 0 8 . 9 7 
16 1 9 . 2 1 1 . 4 5 - 1 2 . 0 0 15 
0 5 1 7 . 6 0 5 . 2 0 - 0 5 . 3 5 15 

S e p t e m b e r 19 8 4 . 0 1 0 . 1 5 - 1 0 . 1 6 1 8 . 4 6 
15 4 0 . 8 0 3 . 3 0 - 0 4 . 0 0 3 0 
2 2 3 9 . 0 1 2 . 2 2 - 1 2 . 3 0 8 

O c t o b e r 0 3 3 6 . 8 1 5 . 0 0 - 1 5 . 1 5 15 9 . 3 4 
17 3 6 . 0 1 6 . 0 0 - 1 6 . 3 0 3 0 
11 2 7 . 2 1 8 . 2 2 - 1 9 . 3 7 15 

N o v e m b e r 2 2 7 2 . 0 1 2 . 4 5 - 1 2 . 4 7 2 9 . 3 5 
12 3 0 . 4 1 6 . 4 5 - 1 7 . 3 0 4 5 
2 8 2 4 . 0 1 7 . 3 7 - 1 8 . 0 0 2 3 

D e c e m b e r 0 2 5 7 . 2 1 5 . 1 0 - 1 6 . 1 5 6 5 8 . 1 4 
15 2 5 . 8 1 8 . 0 0 - 2 0 . 0 0 1 2 0 
0 3 2 1 , 1 1 5 . 3 5 - 1 6 . 0 0 2 5 
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T a b l e 3 . Variation of observed meteorological factors at Dartonfield - 2004 

D a r t o n f i e l d ( L a t i t u d e 6 ° 3 2 N ; L o n g i t u d e 8 0 ° . 0 9 ' E A l t i t u d e 6 5 . 5 0 m m ) 

T e m p e r a t u r e ( ° C ) R e l a t i v e H u m i d i t y ( % ) M e a n w i n d 

M o n t h M e a n M e a n M i n M e a n N o o f d a y s S u n s h i n e 9 . 0 0 a m N o . o f d a y s 4 . 0 0 a m s p e e d 

( k m h r 1 ) M a x M i n T e m p < 2 0 h o u r s 9 . 0 0 a m > 9 0 % 

s p e e d 

( k m h r 1 ) 

January 3 3 . 7 2 2 . 5 2 8 . 1 0 1 6 .5 9 0 ( 8 7 ) 18 6 5 ( 6 7 ) 2 . 0 

February 3 3 . 7 2 2 . 0 2 7 . 9 0 5 6 . 8 8 9 ( 8 5 ) 13 6 5 ( 6 4 ) 2 . 0 

M a r c h 3 4 . 3 2 2 . 6 2 8 . 5 0 2 6 .7 8 8 ( 8 4 ) 14 7 8 ( 6 6 ) 2 . 1 

Apr i l 3 3 . 4 2 3 . 5 2 8 . 5 - 5 . 4 9 0 ( 8 4 ) 18 7 8 ( 6 6 ) 1.7 

M a y 3 1 . 2 2 4 . 1 2 7 . 7 - 4 . 1 9 2 ( 8 7 ) 2 1 7 6 ( 7 3 ) 2 . 0 

J u n e 3 1 . 2 2 3 . 3 2 7 . 3 - 5 . 2 9 3 ( 8 8 ) 2 8 7 4 ( 7 7 ) 1.8 

Ju ly 3 0 . 3 2 3 . 4 2 6 . 9 - 2 . 0 9 4 ( 8 8 ) 2 8 7 5 ( 7 6 ) 2 . 3 

A u g u s t 3 0 . 8 2 3 . 3 2 7 . 1 - 5 . 6 9 0 ( 8 7 ) 19 7 5 ( 7 4 ) 2 . 3 

S e p t e m b e r 3 0 . 4 2 2 . 9 2 6 . 7 - 3 . 4 9 2 ( 8 6 ) 2 1 7 8 ( 7 4 ) 2 . 0 

O c t o b e r 3 1 . 0 2 2 . 6 2 6 . 8 - 4 . 0 9 2 ( 8 5 ) 2 1 8 3 ( 7 7 ) 1.7 

N o v e m b e r 3 1 . 7 2 2 . 6 2 7 . 2 - 4 . 1 9 1 ( 8 4 ) 13 8 0 ( 7 7 ) 1.4 

D e c e m b e r 3 2 . 4 2 2 . 0 2 7 . 2 0 4 4 . 3 9 2 ( 8 4 ) 2 4 8 1 ( 7 4 ) 1.5 

* * A v e r a g e v a l u e s for 1 9 8 0 - 1 9 9 2 are s h o w n in p a r e n t h e s e s 



Table 4. Soil temperatures recorded at different depths at Dartonfield - 2004 

M o n t h 0 9 . 0 0 h r s 1 6 . 0 0 h r s 
M o n t h 

5 c m 1 0 c m 2 0 c m 3 0 c m 5 c m 1 0 c m 2 0 c m 3 0 c m 
January 2 7 . 4 2 6 . 8 2 7 . 8 2 8 . 5 3 5 . 9 3 3 . 2 3 0 . 8 2 9 . 3 
February 2 7 . 9 2 7 . 5 2 8 . 6 2 9 . 3 3 6 . 2 3 4 . 0 3 1 . 7 3 0 . 1 
M a r c h 2 8 . 2 2 7 . 5 2 8 . 6 2 9 . 4 3 6 . 9 3 4 . 4 3 2 . 0 3 0 . 3 
Apri l 2 8 . 6 2 7 . 6 2 8 . 5 2 9 . 1 3 5 . 0 3 3 . 2 3 1 . 3 3 0 . 0 
M a y 2 8 . 2 2 7 . 6 2 8 . 3 2 9 . 0 3 2 . 9 3 1 . 6 3 0 . 2 2 9 . 5 
J u n e 2 7 . 5 2 6 . 8 2 7 . 7 2 8 . 5 3 4 . 2 3 2 . 0 3 0 . 4 2 9 . 3 
Ju ly 2 7 . 2 2 6 . 4 2 7 . 3 2 8 . 1 3 3 . 1 3 1 . 2 2 9 . 4 2 8 . 7 
A u g u s t 2 7 . 4 2 6 . 8 2 7 . 7 2 8 . 4 3 3 . 7 3 1 . 8 3 0 . 0 2 9 . 0 
S e p t e m b e r 2 6 . 8 2 5 . 9 2 6 . 7 2 7 . 6 3 2 . 8 3 1 . 1 2 9 . 3 2 8 . 4 
O c t o b e r 2 7 . 6 2 6 . 0 2 6 . 7 2 7 . 6 3 1 . 8 3 0 . 7 2 9 . 3 2 8 . 5 
N o v e m b e r 2 7 . 6 2 6 . 3 2 7 . 0 2 7 . 9 3 1 . 1 3 0 . 7 2 9 . 3 2 8 . 6 
D e c e m b e r 2 6 . 6 2 5 . 8 2 6 . 8 2 7 . 7 3 2 . 4 3 0 . 9 2 9 . 1 2 8 . 2 
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