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A B S T R A C T 

Tea seed progenies, derived through open-pollination o f known vegetatively 
propagated ( V P ) cultivars, were assessed against standard V P cultivars, in order 
to identify promising sources o f improved seeds for use as planting material. 
Eleven seed progenies, from bi-and poly-clonal seed sources, were evaluated in 
a preliminary yield trial. 

The average yield potential o f all the seed cultivars tested were lower than that 
o f a standard cultivar, T R I 2023 . However, seed progeny from the seed garden 
at the Salawa Estate, Hanwel la gave yields comparable to T R I 2023 . O f the 11 
seed cultivars tested, five showed yields comparable to that o f the standard 
cultivars, T R I 4046 and D G 39 . The results o f the present study suggest that 
seed progenies from seed sources at the Salawa, Karadupona, Halpe, St Coombs 
and Reucastle Estates are more promising than other seed progenies, in terms o f 
average yield and uniformity among individual stands based on yield attributes. 
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I N T R O D U C T I O N 

I n Sr i L a n k a , tea (Camellia sinensis L . ) is g r o w n in d i f fe rent a g r o - c l i m a t i c regions 
d i f f e r i n g w i d e l y in e leva t ion , c l imate and so i l . These di f ferences have a p r o f o u n d ef fect 
o n p r o d u c t i v i t y ( P e t h i y a g o d a , 1 9 6 8 ) . W h e n v a r i e t i e s a r e c o m p a r e d i n d i f f e r e n t 
e n v i r o n m e n t s , t h e i r r e l a t i v e r a n k i n g s u s u a l l y d i f f e r , a n d c o n s i d e r a b l e g e n o t y p i c 
d i f fe rences in response to changes in e n v i r o n m e n t w e r e f o u n d ( W a c h i r a et a l . , 1 9 9 0 ; 
W i c k r a m a r a t n e , 1981 a ) . T h i s causes d i f f i c u l t i e s in d e m o n s t r a t i n g a n y s i g n i f i c a n t 
super ior i ty in a part icular cul t ivar , thus a f fec t ing the e f f ic iency o f the select ion process. 
Inconsistencies in per fo rmance , w h i c h m a k e s interpretat ion o f y i e l d d a t a d i f f i cu l t , w e r e 
c l a i m e d to be due to the ex istence o f a s igni f icant G e n o t y p e - E n v i r o n m e n t In te rac t ion , 
G E I ( W i c k r a m a r a t n e , 1981 a ) . 
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G E I is o f m a j o r i m p o r t a n c e to the p lan t breeder in d e v e l o p i n g i m p r o v e d var ie t ies . 
H o w e v e r , i n fo rmat ion o n the t y p e o f interact ion present in tea is scanty. 

T h e use o f g e n e t i c a l l y - m i x e d genotypes rather than h o m o z y g o u s , or pure - l i ne var ie t ies , 
has been suggested as a means fo r reduc ing the G E I (Jensen, 1 9 5 2 ) . A l l a r d and Bradshaw 
( 1 9 6 4 ) showed that heterozygous and heterogeneous populat ions of fer the best opportunity 
fo r p r o d u c i n g cul t ivars w h i c h s h o w a smal ler G E I , because t h e y exer t a popu la t ion -
bu f fe r ing ef fect . 

S ince the tea p lant is h i g h l y he terozygous and v i r tua l l y sel f -ster i le , the p r o g e n y f r o m tea 
seeds are not t r u e - t o - t y p e , a n d s h o w a w i d e range o f v a r i a t i o n i n g r o w t h , v igour , 
m o r p h o l o g i c a l characters, y i e l d po ten t ia l , qua l i ty and resistance t o pests and diseases. 
H e n c e , populat ions der ived f r o m natura l hybr id iza t ion be tween V P cul t ivars , w i t h k n o w n 
trai ts, cou ld exh ib i t popu la t ion b u f f e r i n g and g ive w i d e reg iona l adaptabi l i ty . I n add i t ion , 
the desi rabi l i ty o f m a i n t a i n i n g genet ic heterogenei ty in tea p lantat ions emphasizes the 
need fo r d e v e l o p i n g seeds as p l a n t i n g m a t e r i a l . 

T h e present study a ims at e v a l u a t i n g the per formance o f some open-po l l ina ted progenies, 
der ived f r o m bi -c lonal and po ly -c lona l seed gardens, against the per formance o f promis ing 
V P cul t ivars , based on y i e l d and y i e l d components o f seed popula t ions . 

MATERIALS AND METHODS 

T e a seed bearers, establ ished o n var ious tea and rubber estates, w e r e used to col lect seed 
mater ia l fo r eva luat ion . O p e n - p o l l i n a t e d (natura l ly cross-pol l inated) seeds w e r e col lected 
f r o m 11 seed gardens ( T a b l e 1 ) . 

B i - c l o n a l and p o l y - c l o n a l progenies w e r e raised f r o m mature seeds, co l lected d i rect ly 
f r o m the tea seed bearers. Seeds w e r e subjected to s i n k e r - f l o a t e r assessment, and the 
s inker seeds w e r e s o w n o n a g e r m i n a t i o n bed m a d e o f r i ve r sand. A f t e r 3 -4 w e e k s , 
germinated seeds w e r e t ransferred to standard-size, nursery bags f i l l e d w i t h soi l . 

V igorous seedl ing plants w e r e selected at the end o f the nursery p e r i o d , and planted in 
F i e l d N o . 2 , St Joachim Estate, T R I , Ra tnapura , in February 2 0 0 0 , to establish pre l iminary 
y i e l d tr ials. T h e seedl ing progenies w e r e planted in repl icated plots, a long w i t h the popular 
c o m m e r c i a l V P cul t ivars , T R I 2 0 2 3 , T R I 4 0 4 6 and D G 3 9 . E a c h p lo t consists o f 4 0 
plants, and the progenies w e r e rep l ica ted thr ice . 
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Table 1 . Parental combinations of bi-clonal and poly-clonal seed sources. 

Type of Seed 
Garden 

Seed Source and 
year of establishment 

Parental combination 

Bi- Clonal Densworth Estate, 
Dehiowita (1991) 

TRI 2026 and TRI 3055 

El-teb Estate, 
Passara (1973) 

TRI 2025 and D N 

Reucastle Estate, 
Dehiowita (1991) 

TRI 3063 and S-106 

Poly-Clonal Aislaby Estate, 
Bandarawela (1956) 

TRI 2023 , 2024 and 2025 

Anhettigama Estate, 
Dereniyagala (1991) 

TRI 2023 , 2025 , 2027 , 2043 and 62/9 

Halpe Estate, 
Tummodara (1991) 

TRI 2016, 2026 , 2027 , 2043 . 3063 , 
4014 and S-106 

Karadupona Estate, 
Kegalle (1991) 

TRI 2 0 1 6 , 2 0 2 1 , 2 0 2 3 , 2 0 2 5 , 
S 106 and D G 39 

Poonagala Group, 
Poonagala (1936) 

Seed bearers raised from seedlings 

Salawa Estate, 
Hanwella (1991) 

TRI 2016, 2023 , 2027 , 3047 , 3055. 
KEN 16/3 and S 106 

Sapumalkanda, Estate, 
Dehiowita (1991) 

TRI 2023 , 2025 , 2043 , 3055 . 4056 , 
KEN 16/3 and S 106 

St. Coombs Estate, 
Talawakelle (1959) 

TRI 777 , 1114. 2024 . 2025 . 2026 . 2043 , 
2142 . 62 /9 , D T 1 , D T 95 and A S M 4 /10 

The yield o f green leaf was recorded weekly for a two-year period. 

T h e f o l l o w i n g measurements w e r e used to eva luate y i e l d components o f i n d i v i d u a l 
genotypes in each seed progeny, and to assess un i fo rmi ty . 

1 . T h e shoot densi ty ( the n u m b e r o f shoots per uni t area o f bush) . M e a s u r e m e n t s 
w e r e taken us ing a 3 0 c m x 3 0 c m quad- rod , o n the d a y pr io r to harvest ing o f 
shoots. M e a s u r e m e n t s w e r e repeated three t imes d u r i n g a p e r i o d o f one m o n t h . 

2 . T h e d r y w e i g h t o f harvested shoots. T h e o v e n - d r y w e i g h t o f the harvested shoots 
f r o m each bush in each progeny w a s recorded. M e a s u r e m e n t s w e r e repeated three 
t imes to ob ta in the average d r y we ights o f harvested shoots per bush, f r o m a l l the 
progenies. 

D a t a w e r e ana lyzed us ing the S A S sof tware package , vers ion 8.2. D u n n e t t ' s T test w a s 
used to compare the average y ie lds o f seed cul t ivars w i t h that o f the contro ls , n a m e l y the 
three standard V P cu l t ivars . Parameters measured to assess u n i f o r m i t y w e r e a n a l y z e d 
us ing un ivar ia te analysis . 
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RESULTS AND DISCUSSION 

T h e average y i e l d o f the seed progenies w a s a lways less than that o f the standard 
cult ivars, T R I 2 0 2 3 and 4 0 4 6 ( T a b l e 2 ) . H o w e v e r , there w e r e instances w h e r e the average 
y i e l d d i f fe rence b e t w e e n the standard and the seed progeny w a s not s igni f icant . 

Tab le 2 . A v e r a g e yield of s e e d progen ies a n d s tandard V P cult ivars. 

S e e d P r o g e n y 
a n d standard 
VP cultivars 

A v e r a g e Y i e l d * 
( m a d e t e a 

kg /ha /year ) 

M e a n compar isons with s tandard cult ivars S e e d P r o g e n y 
a n d standard 
VP cultivars 

A v e r a g e Y i e l d * 
( m a d e t e a 

kg /ha /year ) TRI2023 TRI4046 DG39 

TRI2023 3 7 9 0 *** 

TRI4046 3 3 4 2 *** 

S a l a w a 2 9 3 1 

K a r a d u p o n a 2 8 2 5 *** 

H a l p e 2 7 8 8 *** 

St. C o o m b s 2 7 5 4 *** 

R e u c a s t l e 2 4 8 8 *** 

DG39 2 4 3 7 *** *** 

S a p u m a l k a n d a 2 4 3 0 *** *** 

Denswor th 2 3 5 0 *** *** 

Ais laby 2 1 2 6 *** *** 

A n h e t t i g a m a 2 1 2 5 *** *** 

El - teb 1 9 7 0 *** *** 

P o o n a g a l a 1 7 5 6 *** *** 

* Yield was estimated on the basis of 12,500 bushes/ha and an out-turn of 2 3 % made tea. 
The values represent means of three replicates over 4 3 plucking rounds per year. 

*** Comparisons of mean yield significant at the 0.05 level by Dunnett's T test 

.Genera l l y , it is a n observed fact that a f i e l d p lanted w i t h c o m m e r c i a l seed gives a m u c h 
l o w e r a v e r a g e y i e l d t h a n a f i e l d p l a n t e d w i t h h i g h - y i e l d i n g c l o n a l m a t e r i a l 
( W i c k r a m a r a t n e , 1981 b ) . I n c o m p a r i s o n to the standard cul t ivar , T R I 2 0 2 3 , a l l the seed 
cu l t ivars , except those f r o m S a l a w a , s h o w e d s igni f icant d i f ferences in y ie lds . O n the 
other hand , in compar ison to the standard cult ivar , T R I 4 0 4 6 , y ie lds w e r e not s igni f icant ly 
d i f f e r e n t i n the seed p r o g e n i e s f r o m S a l a w a , K a r a d u p o n a , H a l p e , St C o o m b s and 
Reucast le . T h e s e same seed progenies gave s imi la r y ie lds in c o m p a r i s o n to the standard 
cul t ivar , D G 3 9 . 

H e n c e , accord ing to a l l possible compar isons m a d e w i t h the three standard cul t ivars , it 
cou ld be deduced that the f i v e seed progenies are super ior to the other seed cult ivars 
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tested, and comparable to the standard cultivars, TRI 4046 and DG 39, in terms of their 

average yields. 

S e e d c u l t i v a r s & s t a n d a r d V P cu l t i va 

Fig. 1. Averages of yield components of seed progenies and VP cultivars. 
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T h e data in F i g . 1 c lea r ly s h o w that v a r i a b i l i t y o f y i e l d components , a m o n g stands o f V P 
cul t ivars , is m u c h less t h a n that o f a n y o f the seed cul t ivars tested. H o w e v e r , it should 
not be over looked that the tea p lant is h i g h l y heterozygous, and therefore seed populat ions 
m a y s h o w great he te rogene i ty . A l t h o u g h u n i f o r m i t y o f p lants w i t h i n a p r o g e n y is 
important , o w i n g to the absence o f h o m o z y g o u s l ines in tea , the product ion o f seedlings 
w i t h m o r p h o l o g i c a l u n i f o r m i t y a p p e a r s t o be i m p r a c t i c a l ( K u l a s e g a r a m , 1 9 7 8 ; 
Por tsmouth , 1 9 5 4 ) . 

A m o n g the p r o m i s i n g seed progenies selected based o n y i e l d , the S a l a w a cul t ivars 
recorded the highest shoot density, r a n k i n g n e x t to the V P cul t ivars . Fur ther , the S a l a w a 
cul t ivars showed the highest shoot d r y we ights c o m p a r e d to a l l the other seed progenies 
tested. T h e s e results suggest that t h e S a l a w a seed cul t ivars w o u l d be outstanding in 
y i e l d per formance . 

I t has been p roved that shoot densi ty ( n u m b e r o f shoots per un i t a rea o f the bush) , and 
shoot we igh t , are the m a j o r factors that de termine tea y i e l d , and that m o r e than 8 0 % o f 
the var ia t ion in t ea y i e l d is accounted fo r b y these t w o y i e l d components ( W i j e r a t n e , 
1 9 9 4 ) . T h i s substantiates the v a l i d i t y o f the h i g h average y i e l d o f the S a l a w a seed progeny 
and its outstanding per fo rmance . 

R ichards ( 1 9 6 6 ) and K u l a s e g a r a m ( 1 9 7 8 , 1 9 8 0 ) stated that the progenies obta ined f r o m 
po ly -c lona l seed gardens are less pred ic tab le than those f r o m b i - c l o n a l m a t i n g . I t w a s 
found that the range o f va r i ab i l i t y in y i e l d components w a s w i d e r in b i -c lona l progenies 
t h a n in p o l y - c l o n a l p r o g e n i e s . , a n d a m o r e p r o m i s i n g p e r f o r m a n c e i n t e r m s o f 
morpho log ica l u n i f o r m i t y w a s observed in po ly -c lona l progenies , c o m p a r e d to b i -c lona l 
progenies, in the present study. 

T h e var ia t ion observed in the y i e l d components a m o n g ind iv idua l bushes, w i t h i n a seed 
progeny, m a y be par t ly due to genet ic va r i ab i l i t y ( W i c k r a m a r a t h n e , 1 9 8 1 b ) . H e n c e , 
predic t ing the per fo rmance o f seedl ing populat ions, in te rms o f b io t ic a n d abiot ic stress 
to lerance, as can be done w i t h V P cul t ivars , is v i r t u a l l y impossib le because seedl ing 
populat ions consist o f ind iv idua ls w i t h d i f fe rent genet ic ident i t ies. U n l e s s pure l ines can 
be deve loped , w h i c h is a n e x t r e m e l y d i f f i cu l t task in tea , seed w i l l inev i tab ly g ive a 
m i x e d popula t ion . 

A s a result , the p rogeny per fo rmance o f populat ions der ived f r o m seeds var ies , and m a y 
be qui te inconsistent . I t is adv isab le , the re fo re , to use p r o m i s i n g seed stocks as an 
a l ternat ive source o f p lan t ing m a t e r i a l , especia l ly in areas w h e r e e x t r e m e condi t ions 
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p r e v a i l . I t is also necessary to car ry out c o m m e r c i a l t r ia ls on mul t i - loca t ions , pr ior to 

m a k i n g a r e c o m m e n d a t i o n o n the su i tab i l i ty o f seed cu l t ivars i n i t i a l l y selected fo r 

c o m m e r c i a l p lan t ing . 
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