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I. INTRODUCTION 

T o m a t o [Lycopersicon esculentum Mill.) i s a n i m p o r t a n t 

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

c o n s u m e d e i t h e r f r e sh , c o o k e d o r i n t h e f o r m of v a r i o u s 

p r o c e s s e d p r o d u c t s l ike j u i c e , k e t c h u p , s a u c e a n d p u r e e . In 

fac t t o m a t o t o p s t h e l i s t of t h e p r o c e s s e d v e g e t a b l e s a n d i s a 

v e r y g o o d s o u r c e of v i t a m i n C a n d a l s o c o n t a i n s v i t a m i n A 

a n d B i n m o d e r a t e q u a n t i t i e s . 

T o m a t o i s n a t i v e to S o u t h A m e r i c a (Pe ru a n d G a l a p a g o s 

I s l a n d s ) , a n d i t ' s c u l t i v a t i o n h a s s p r e a d t h r o u g h o u t t h e w o r l d 

o c c u p y i n g a n a r e a of 3 . 2 5 m i l l i o n h e c t a r e w i t h t h e 

p r o d u c t i o n of 9 0 . 4 mi l l i on t o n n e s . I n I n d i a it o c c u p i e s a b o u t 

0 . 3 5 m i l l i o n h e c t a r e w i t h a n e s t i m a t e d p r o d u c t i o n of 5 . 3 

m i l l i o n t o n n e s . ( A n o n y m o u s , 1 9 9 9 ) K a r n a t a k a a c c o u n t s for 

a n a r e a of 0 . 4 2 l a k h h e c t a r e vidth 1 0 . 4 8 l a k h t o n n e s 

p r o d u c t i o n ( A n o n y m o u s , 1 9 9 8 ) . 

K a r n a t a k a s t a t e h a s a v e r y g r e a t p o t e n t i a l for t o m a t o e s 

p r o d u c t i o n for e x p o r t a s it c a n b e g r o w n e x t e n s i v e l y a l l r o u n d 

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

U n d e r t h e n o r m a l a g r o - c l i m a t i c c o n d i t i o n s m o t h e r p l a n t 

n u t r i t i o n i s t h e l a r g e s t s i n g l e f a c t o r i n f l u e n c i n g t h e y i e l d a n d 

q u a l i t y of v e g e t a b l e s a n d i s p a r t i c u l a r l y s o in t o m a t o . R e c e n t 

f i n d i n g s i n s e e d t e c h n o l o g y r e s e a r c h h a v e i n d i c a t e d t h a t 

m o t h e r p l a n t n u t r i t i o n i s o n e of m o s t i m p o r t a n t f a c t o r s i n t h e 

p r o d u c t i o n of h i g h e r q u a n t i t y of g o o d q u a l i t y s e e d s in 

t o m a t o . 



I n m o d e r n a g r i c u l t u r e , fe r t i l i ze r c o n s t i t u t e t h e m a j o r 

p o r t i o n of t o t a l c o s t of s e e d p r o d u c t i o n . H e n c e to e c o n o m i s e 

t h e c o s t of s e e d p r o d u c t i o n t h e r e is a i m m e d i a t e n e e d t o 

s t a n d a r d i z e t h e o p t i m u m m o t h e r p l a n t n u t r i t i o n t h r o u g h 

j u d i c i o u s a n d b a l a n c e d a p p l i c a t i o n of n u t r i e n t s to o b t a i n 

m a x i m u m q u a n t i t y of h i g h q u a l i t y s e e d s . 

A p a r t f r o m fe r t i l i ze r a p p l i c a t i o n , p l a n t p r o t e c t i o n 

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

m a d e t o m a x i m i z e f r u i t y i e l d s a n d f r u i t q u a l i t y t h r o u g h 

s p r a y i n g of c h e m i c a l s . H o w e v e r , t h e s p e c i a l a t t e n t i o n i s n o t 

g i v e n t o w a r d s t h e u s e of c h e m i c a l s for m a x i m i z i n g s e e d y i e ld 

a n d q u a l i t y . 

S t u d i e s c o n d u c t e d e l s e w h e r e h a v e i n d i c a t e d t h e 

b e n e f i c i a l e f fec t s of c h e m i c a l s o n f ru i t y i e l d s e e d y ie ld a n d 

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

i n f o r m a t i o n w i t h r e g a r d t o r e q u i r e m e n t of o p t i m u m fe r t i l i ze r 

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

a s t o h e l p s e e d grow^er t o p r o d u c e q u a l i t y s e e d s in h i g h e r 

q u a n t i t y . 

I n I n d i a P u s a R u b y , S i o u x , S a n m a r s a n o , R o m a , H y b r i d 

K a r n a t a k , D e l i c i o u s a n d M a n i p a l a r e t h e p o p u l a r v a r i e t i e s of 

t o m a t o . T h e U n i v e r s i t y of A g r i c u l t u r a l S c i e n c e s , D h a r w a d 

r e l e a s e d a v a r i e t y M e g h a (L-15) virhich i s h i g h y i e l d i n g , n o n 

s t a l k i n g a n d b a c t e r i a l wi l t r e s i s t a n t . It b e a r s s m a l l to 

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

K e e p i n g a l l t h e s e p o i n t s i n v ie \v t h e p r e s e n t 

i n v e s t i g a t i o n e n t i t l e d "Effect of m o t h e r p l a n t n u t r i t i o n a n d 
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c h e m i c a l s p r a y o n s e e d y i e l d a n d q u a l i t y i n t o m a t o " , Cv. 

M e g h a (L-15) w a s u n d e r t a k e n w i t h t h e fo l lowing o b j e c t i v e s . 

1. T o s t u d y t h e effect of l e v e l s of n i t r o g e n o n c r o p g r o w t h , 

s e e d y i e l d a n d q u a l i t y . 

2 . T o s t u d y t h e effect of l e v e l s of p h o s p h o r u s o n c r o p g r o w t h , 

s e e d y i e l d a n d q u a l i t y . 

3 . T o s t u d y t h e effect of c h e m i c a l s a n d s t a g e s of s p r a y s o n 

c r o p g r o w t h , s e e d y ie ld a n d q u a l i t y . 
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II. REVIEW OF LITERATURE 

2 . 1 E : X P £ R I M B N T - I : BfTect o f m o t h e r p l a n t n u t r i t i o n o n 

s e e d y i e l d a n d q u a l i t y i n t o m a t o 

T h e a v a i l a b l e n u t r i e n t s in t h e so i l a r e i n a d e q u a t e to 

e x p r e s s full g e n e t i c p o t e n t i a l for g r o ' w t h a n d y i e ld . T h e r e f o r e , 

it i s e s s e n t i a l t o p r o v i d e m a j o r n u t r i e n t s viz . , n i t r o g e n , 

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

U n d e r t h e n o r m a l a g r o - c l i m a t i c c o n d i t i o n s , d e f i c i e n c i e s of 

m a j o r n u t r i e n t s a r e v e r y c o m m o n w h i c h c a u s e s e r i o u s s e t 

b a c k s i n c o m m e r c i a l v e g e t a b l e g r o w i n g . H e n c e , t h e r e i s a 

n e e d to s u p p l y t h e s e m a j o r n u t r i e n t s i n b a l a n c e d q u a n t i t y s o 

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

T h o u g h , t o m a t o i s o n e of t h e m a j o r f ru i t v e g e t a b l e c r o p , 

l i t t l e r e s e a r c h w o r k h a s b e e n c a r r i e d o u t w i t h r e s p e c t to 

m o t h e r p l a n t n u t r i t i o n o n s e e d y i e l d a n d q u a l i t y . T h e r e f o r e , 

r e s e a r c h v / o r k o n o t h e r v e g e t a b l e c r o p s h a v e a l s o b e e n 

revie^ved o n t h e fo l l owing a s p e c t s . 

2 . 1 . 1 R o l e o f N i t r o g e n a n d P h o s p h o r o u s i n g r o i v t h a n d 

y i e l d 

N i t r o g e n i s a n i i n p o r t a n t e l e m e n t r e q u i r e d for t h e 

n o r m a l g r o w t h a n d d e v e l o p m e n t of t h e p l a n t , it i s t h e m o s t 

m o b i l e of a l l t h e m i n e r a l n u t r i e n t s o b s e r v e d b y t h e p l a n t s , it 

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

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

we l l d e v e l o p e d a n d a c t i v e r o o t s y s t e m . N i t r o g e n i s o n e of t h e 

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

( S t a r c h a n d S u g a r s ) . It i m p r o v e s q u a l i t y of leafy c r o p s . 
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c a u s e s a b e t t e r s e e d g r o w t h a n d a n a b u n d a n c e of h e a l t h y , 

we l l d e v e l o p e d f r u i t s , i n c r e a s e s t h e p r o t e i n c o n t e n t of food 

a n d f ield c r o p s . 

P h o s p h o r u s f o r m s a s o u r c e of pow^er i n t h e f o r m of ATP 

a n d A D P . P h o s p h o r u s s t i m u l a t e s e a r l y r o o t d e v e l o p m e n t a n d 

growrth t h e r e b y h e l p i n g t o e s t a b l i s h s e e d l i n g s q u i c k l y . It g ive s 

r a p i d a n d v i g o r o u s s t a r t t o p l a n t s , e a r l y m a t u r i t y of c r o p s . 

P h o s p h o r u s k n o w m t o h e l p i n s e e d f o r m a t i o n . D e f e c i e n c y of 

p h o s p h o r u s m a y a d v e r s l y af fec t t h e p l a n t i n o b t a i n i n g t h e 

full s u p p l y of n i t r o g e n a n d p o t a s s i u m a n d e x c e s s of 

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

2 . 1 . 2 N u t r i e n t r e q u i r e m e n t a n d u p t a k e 

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

a m o u n t of n u t r i e n t s f r o m t h e soi l . It i s e s t i m a t e d t h a t t h e 

c r o p y i e l d i n g 5 0 t o n n e s of f r u i t s r e m o v e s a b o u t 8 8 . 8 8 k g of 

n i t r o g e n , 3 5 . 5 5 k g of P2O5 a n d 1 7 7 . 7 6 k g of K2O p e r h e c t a r e , 

b e s i d e s o t h e r n u t r i e n t s ( C h o u d h a r i a n d D e , 1 9 6 9 ) . 

V a r i o u s a s p e c t s of n u t r i e n t u p t a k e b y t h e t o m a t o p l a n t 

a t d i f f e r e n t s t a g e s of i t s d e v e l o p m e n t e n g a g e d t h e a t t e n t i o n of 

m a n y w o r k e r s . M c . I l r a t h ( 1 9 5 6 ) , o b s e r v e d t w o d i s t i n c t i v e 

p e r i o d s of a c c e l e r a t e d a b s o r b t i o n of i o n s w/^hich o c c u r r e d 

d u r i n g d e v e l o p m e n t a l c y c l e , o n e fo l lowing t h e a p p e a r a n c e of 

m i c r o s c o p i c f lo ra l b u d s a n d t h e o t h e r a t t h e t i m e of a n t h e s i s 

a n d s u b s e q u e n t to a n t h e s i s . T h e g r e a t e s t t o t a l q u a n t i t y of 

i o n s w/^as f o u n d to b e a b s o r b e d d u r i n g t h e f r u i t t i n g s t a g e . 

C a l c i u m , n i t r o g e n a n d p o t a s s i u m w e r e t a k e n u p in t h e 

g r e a t e s t a m o u n t s . 
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K o l e s a n d V a n d e r ( 1 9 5 3 ) a f t e r c o n d u c t i n g l o n g t e r m 

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

r e q u i r e m e n t t o b e 1 g p e r 4 0 0 g of f ru i t a n d s h o w e d t h a t 1 : 

1: 2 w a s t h e b e s t r a t i o of N, P a n d K for t o m a t o . I n a d e q u a t e 

s u p p l y of n u t r i e n t s h a d d e t r i m e n t a l effect o n g r o w t h , y i e ld 

a n d q u a l i t y of t o m a t o a n d a t v e r y low s u p p l y of t h e s e 

n u t r i e n t s it s h o w e d v i s u a l d e f i c i e n c y s y m p t o m s ( D r o b k o v , 

1 9 6 4 ) . 

2 . 1 . 3 K f f e c t o f m o t h e r p l a n t n u t r i t i o n o n p l a n t h e i g h t i n 

t o m a t o 

B a r o o a h a n d A h m e d ( 1 9 6 4 ) Vi^hile i n v e s t i g a t i n g t h e 

r e s p o n s e of t o m a t o to n i t r o g e n , p h o s p h o r u s a n d p o t a s s i u m 

n o t e d i n c r e a s e d p l a n t h e i g h t ( 1 1 0 . 2 c m ) d u e to b o t h n i t r o g e n 

a n d p h o s p h o r u s , ( 0 - 1 2 0 kg) b u t o b s e r v e d n o r e s p o n s e to 

p o t a s s i u m . 

D r o b k o v ( 1 9 6 4 ) s t u d i e d t h e effect of f o u r l e v e l s e a c h of 

N, P a n d K i n v a r i o u s c o m b i n a t i o n o n g r o w t h of t o m a t o in 

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

g r o w t h a n d u n d e r d e v e l o p e d v e g e t a t i v e o r g a n s vidth t h e 

d e f i c i e n c y of t h e s e n u t r i e n t s . 

M o u r s i ( 1 9 5 7 ) o b s e r v e d i n c r e a s i n g l eve l s of n i t r o g e n (O, 

6 0 , 1 2 0 a n d I S O k g / h a ) s h o w e d i n c r e a s e i n t h e p l a n t h e i g h t 

of t o m a t o ( 1 0 3 . 4 c m ) . 

M u r t h y ( 1 9 5 5 ) r e p o r t e d t h a t t h e h e i g h t a n d ^ve igh t of 

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

p h o s p h o r u s . S i m i l a r p o s i t i v e i n f l u e n c e of P o n t h e g r o w t h of 

t o m a t o p l a n t s w a s a l s o r e p o r t e d b y K o l e s a n d V a n d e r ( 1 9 5 3 ) . 
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T h e p l a n t h e i g h t a n d r o o t g r o w t h a s wel l a s y i e l d s of 

t o m a t o r e d u c e d w i t h t h e d e c l i n e in t h e q u a n t i t y of 

p h o s p h o r u s s u p p l y (Sa i to a n d K a n o , 1 9 7 0 ) . 

K i r t h i s i n g h a n d S a n d h u ( 1 9 7 0 ) o b s e r v e d t h a t t h e 

i n c r e a s i n g l e v e l s of n i t r o g e n u p t o 1 0 0 k g p e r h e c t a r e 

i n c r e a s e d t h e p l a n t h e i g h t ( 6 0 . 2 5 c m ) in b r i n j a l . 

T h e n i t r o g e n a p p l i c a t i o n i n c r e a s e d t h e p l a n t h e i g h t , 

w h i l e t h e f i na l h e i g h t of t h e s h o o t w a s s i m i l a r w i t h d i f f e r e n t 

l e v e l s of p h o s p h o r u s ( S h a r r a a a n d M a n n , 1 9 7 2 ) . 

S h i v a p r a k a s a m a n d R a j a g o p a l a n (1974) o b s e r v e d a n 

i n c r e a s e i n v e g e t a t i v e g r o w t h ( 8 5 . 8 cm) w i t h i n c r e a s e in 

n i t r o g e n l e v e l s u p to 2 0 0 k g p e r h e c t a r e in b r i n j a l . 

D h a r m a t t i ( 1986) r e p o r t e d t h a t t h e p l a n t h e i g h t of Be l l 

p e p p e r w a s s i g n i f i c a n t l y h i g h e s t ( 3 9 . 9 cm) by a p p l i c a t i o n of 

2 5 0 : 1 5 0 : 1 0 0 k g NPK p e r h a . 

T h e p l a n t h e i g h t of b r i n j a l w a s s i g n i f i c a n t l y i n c r e a s e d 

( 1 0 9 c m ) w i t h i n c r e a s e in l e v e l s of NPK fe r t i l i ze r s ( P a r a s h e t t i , 

1 9 9 1 ) . S i m i l a r r e s u l t s h a v e a l s o b e e n r e p o r t e d by 

R a m a k r i s h n a p r a s e e d a (1976) i n t o m a t o . 

B a r u a h et al. ( 1993) o b s e r v e d s i g n i f i c a n t d i f f e r e n c e in 

p l a n t h e i g h t d u e to a p p l i c a t i o n of n i t r o g e n . T h e y r e p o r t e d 

t h a t w i t h i n c r e a s e in n i t r o g e n l eve l t h e r e -was i n c r e a s e in 

p l a n t h e i g h t a n d m a x i m u m p l a n t h e i g h t ( 6 9 . 1 c m ) r e c o r d e d 

a t 1 5 0 k g N p e r h e c t a r e i n t o m a t o . 

R e v a n a p p a et al. ( 1 9 9 7 ) r e p o r t e d in ch i l l i t h a t p l a n t 

h e i g h t w a s i n c r e a s e d ( 4 7 . 5 5 t o 5 7 . 0 7 cm) w i t h i n c r e a s e d 
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a p p l i c a t i o n of N ( 1 5 0 t o 2 5 0 k g / h a , r e s p e c t i v e l y ) w i t h b a s a l 

d o s e of 7 5 k g e a c h of P a n d K p e r h e c t a r e . 

B i r a d a r ( 2 0 0 0 ) r e p o r t e d t h a t a p p l i c a t i o n of 1 5 0 : 7 5 : 7 5 

k g N P K p e r h a r e c o r d e d s i g n i f i c a n t l y h i g h e s t p l a n t h e i g h t 

( 1 0 1 . 3 c m ) i n B y a d g i k a d d i v a r i e t y of ch i l l i . 

2 . 1 . 4 B f f e c t o f m o t h e r p l a n t n u t r i t i o n o n n u m b e r o f 

b r a n c h e s i n t o m a t o 

T h o r n e a n d W a t s o n ( 1 9 5 5 ) s p e c u l a t e d i n c r e a s e in t h e 

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

vi^hich h e l p s i n t h e a s s i m i l a t i o n of p r o t o p l a s m r e s u l t i n g in 

g r e a t e r ce l l f o r m a t i o n , t i s s u e a n d v i g o u r of t h e p l a n t s . 

T i e s s e n ( 1 9 5 7 ) n o t i c e d t h a t Vidth i n c r e a s e i n t h e l eve l s of 

p h o s p h a t e t h e r e w e r e m o r e n u m b e r of b r a n c h e s i n t o m a t o . 

B a r o o a h a n d A h m e d ( 1 9 6 4 ) -w^orking o n t h e effect of 

n i t r o g e n a n d p h o s p h o r u s o n t o m a t o o b s e r v e d t h a t t h e 

n u m b e r of b r a n c h e s ( 2 4 . 5 ) i n c r e a s e d "with t h e i n c r e a s e in 

l e v e l s of b o t h n i t r o g e n a n d p h o s p h o r u s f r o m O t o 1 2 0 k g p e r 

h e c t a r e . S i m i l a r r e s u l t s h a v e b e e n a l s o r e p o r t e d b y P a t n a i k 

a n d F a r o o q u i ( 1 9 6 4 ) i n b r i n j a l . 

A p r o f o u n d effect w a s n o t i c e d o n b r a n c h i n g (21) i n 

b r i n j a l b y a p p l y i n g 1 0 0 k g n i t r o g e n p e r h e c t a r e (K i r th i s i n g h 

a n d S a n d h u , 1 9 7 0 ) . 

^ S h a r m a a n d M a n n ( 1 9 7 2 ) f o u n d t h a t i n c r e a s i n g l eve l s of 

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

b r a n c h e s p e r p l a n t . F u r t h e r t h e y a l s o n o t e d t h a t t h e 

n i t r o g e n - p h o s p h o r u s i n t e r a c t i o n s i g n i f i c a n t l y i n f l u e n c e d t h e 

p r o d u c t i o n of n u m b e r of b r a n c h e s i n summer s e a s o n t o m a t o 



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

et al. ( 1 9 8 8 ) . 

P a r a s h e t t i ( 1991) f o u n d t h a t t h e h i g h e r l e v e l s of 

n i t r o g e n , p h o s p h o r u s a n d p o t a s s i u m ( 1 8 7 . 5 : 1 5 0 : 7 5 

k g / h a ) h a d i n c r e a s e d t h e n u m b e r of b r a n c h e s p e r p l a n t 

(31 .1 ) i n b r i n j a l . S i m i l a r r e s u l t s h a v e a l s o b e e n r e p o r t e d b y 

R a m a k r i s h n a P r a s e e d a ( 1 9 7 6 ) i n t o m a t o , a n d D h a r m a t t i 

( 1 9 8 6 ) i n B e l l p e p p e r . 

B a r u a h et al. ( 1993) r e p o r t e d t h a t t h e i n c r e a s i n g l eve l of 

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

(10 .8) i n t o m a t o Cv . P u s a r u b y . 

R e v a n a p p a (1993) obse i -ved , s i g n i f i c a n t l y h i g h e r n u m b e r 

of p r i r a a r y ( 6 . 3 1 ) , s e c o n d a r y ( 1 6 . 3 6 ) a n d t e r t i a r y (53 .0 ) 

b r a n c h e s p e r p l a n t w i t h t h e a p p l i c a t i o n of 2 5 0 : 7 5 : 7 5 k g 

NPK p e r h e c t a r e . T h e i n c r e a s e i n n u m b e r of b r a n c h e s w i t h 

e n h a n c e m e n t of N w a s a t t r i b u t e d to r a p i d m e r i s t e m e t i c 

a c t i v i t y i n p l a n t s . 

B i r a d a r ( 2 0 0 0 ) r e p o r t e d t h a t f e r t i l i ze r level of 1 5 0 : 7 5 : 

7 5 k g N P K p e r h e c t a r e r e c o r d e d m a x i m u m n u m b e r of 

p r i m a r y , s e c o n d a r y a n d t e r t i a r y b r a n c h e s ( 7 . 4 5 , 1 7 . 8 0 a n d 

5 1 . 3 0 , r e s p e c t i v e l y ) in B y a d g i k a d d i c h i l l i . 

2 . 1 . 5 e f f e c t o f m o t h e r p l a n t n u t r i t i o n o n f l o i v e r i n g a n d 

f r u i t s e t i n t o m a t o 

A d e q u a t e s u p p l y of p h o s p h o r u s t e n d e d to c o u n t e r a c t 

t h e d e l a y i n m a t u r i t y c a u s e d b y a n e x c e s s i v e s u p p l y of 

n i t r o g e n i n t o m a t o ( J a i n , 1 9 5 9 ) 
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I m p o r t a n c e of N, P a n d K in i n f l u e n c i n g f l ower i n i t i a t i o n 

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

r e p o r t e d b y E g u c h i et al. ( 1 9 5 8 ) , w^ho c o n c l u d e d t h a t 

a d e q u a t e a m o u n t s of N, P a n d K a r e v e r y e s s e n t i a l for e a r l y 

a n d p r o p e r flow^ering a n d g o o d f ru i t s e t i n t o m a t o . S i m i l a r l y , 

e a r l y d i f f e r e n t i a t i o n a n d f o r m a t i o n of f l o w e r s i n t o m a t o w a s 

a l s o o b s e r v e d b y P e t r o v a n d A n d r e e v ( 1 9 7 2 ) a n d T a k a h a s h i 

et al. ( 1 9 7 3 ) ^vith a d e q u a t e f e r t i l i z a t i o n . 

S a i t o et al. ( 1 9 6 3 ) f o u n d t h a t i n c r e a s e i n t h e so i l fe r t i l i ty 

r e s u l t e d i n g r e a t e r s e e d l i n g v i g o u r , e a r l y f lower b u d 

d i f f e r e n t i a t i o n , a r e d u c t i o n i n t h e n u m b e r of l e a v e s to t h e 

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

S h a r m a a n d M a n n ( 1 9 7 2 ) n o t i c e d t h a t h i g h e r l eve l s of 

p h o s p h a t e h a s t e n e d e a r l y n e s s a n d i n c r e a s e i n n i t r o g e n level 

( 5 0 , 1 0 0 a n d 1 5 0 k g N / h a ) d e l a y e d t h e f r u i t m a t u r i t y b u t d i d 

n o t i n f l u e n c e t h e p e r c e n t a g e of f ru i t s e t . 

T h e d a y s t a k e n for 5 0 p e r c e n t f l o w e r i n g w a s 

s i g n i f i c a n t l y r e d u c e d b y d i f f e r en t l eve l s of N, P a n d K a n d 

o t h e r i n t e r a c t i o n s i n h y b r i d t o m a t o ( R a m a k r i s h n a P r a s e e d a , 

1 9 7 6 ) . 

C h a n d r a s e k h a r a n a n d G e o r g e ( 1 9 7 3 ) o b s e r v e d 

s i g n i f i c a n t i n c r e a s e i n f lower p r o d u c t i o n w i t h 1 2 5 k g p e r 

h e c t a r e n i t r o g e n i n b r i n j a l . 

N a g a r a j S w a m y ( 1 9 8 2 ) n o t i c e d t h a t f e r t i l i z e r l eve l s d i d 

n o t s i g n i f i c a n t l y i n f l u e n c e t h e n u m b e r of d a y s t a k e n to 5 0 

p e r c e n t f l o w e r i n g i n b e l l p e p p e r . Ho-w^ever, h e o b s e r v e d a 

d e c r e a s i n g t r e n d w i t h i n c r e a s e d l eve l s of f e r t i l i z e r s . 
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V a r i s a n d G e o r g e ( 1 9 8 5 ) r e p o r t e d t h a t t h e i n c r e a s e in N 

a n d P l e v e l s c a u s e d e a r l y f l o \ v e r i n g a n d r i p e n i n g i n t o m a t o . 

I n b r i n j a l t h e n u m b e r of f l o w e r s i n c r e a s e d a n d t h e d a y s 

t a k e n for f l o w e r i n g d e c r e a s e d w i t h t h e i n c r e a s i n g leve l of 

f e r t i l i z e r s ( P a r a s h e t t i , 1 9 9 1 ) . 

B a r u a h e t al. ( 1 9 9 3 ) r e c o r d e d r a a x i m u m f ru i t se t 

( 9 2 . 8 % ) "with t h e a p p l i c a t i o n of 1 5 0 k g N p e r h a i n t o m a t o . 

S h a r m a (1995) n o t i c e d t h a t a p p l i c a t i o n of i n c r e a s e d 

l e v e l s of N (30 to 1 2 0 k g / h a ) s i g n i f i c a n t l y i n c r e a s e d t h e d a y s 

to 5 0 p e r c e n t f l ower ing ( 3 4 . 2 t o 3 9 . 0 d a y s ) i n t o m a t o , w i t h a 

b a s a l d o s e of 3 0 a n d 6 0 k g P, K p e r h e c t a r e r e s p e c t i v e l y . 

I R e v a n a p p a et al. ( 1 9 9 8 ) o b s e r v e d t h a t t h e n u m b e r of 

d a y s r e q u i r e d for flow^ering w e r e i n c r e a s e d ( 2 8 . 0 0 t o 3 0 . 5 6 

d a y s ) Vvdth i n c r e a s e in N ( 1 5 0 t o 2 5 0 k g / h a ) a n d v^rith b a s a l 

d o s e of 7 5 k g p e r h e c t a r e e a c h of P a n d K. 

I n ch i l l i , t h e n u m b e r of d a y s t a k e n for 5 0 p e r c e n t 

f l o w e r i n g i n c r e a s e d ( 4 1 . 6 5 t o 4 5 . 8 7 ) w i t h i n c r e a s e d l e v e l s of 

f e r t i l i z e r s ( 1 0 0 : 7 5 : 7 5 k g N P K / h a to 1 5 0 : 7 5 : 7 5 kg 

N P K / h a ) B i r a d a r ( 2 0 0 0 ) . 

2 . 1 . 6 K f f e c t o f m o t h e r p l a n t n u t r i t i o n o n f r u i t y i e l d i n 

t o m a t o 

S i n g h a n d N e t t l e s ( 1 9 6 2 ) o b s e r v e d a n i n c r e a s e d n u m b e r 

of f r u i t s i n b e l l p e p p e r b y i n c r e a s i n g t h e n i t r o g e n l eve l f rom 

5 0 t o 1 8 0 k g p e r h e c t a r e . 

C u o c o l o (1967) o b s e r v e d m a x i m u m n u m b e r of be l l 

p e p p e r f r u i t s i n r e s p o n s e t o 1 2 0 : 1 2 0 : 1 0 0 k g NPK p e r 

h e c t a r e . I n a n o t h e r s t u d y t h e m a x i m u m n u m b e r of b r i n j a l 
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f r u i t s -were f o u n d -when N, P a n d K w e r e a p p l i e d e a c h a t 2 5 0 

k g p e r h e c t a r e ( G n a n a k u m a r i a n d S a t y a n a r a y a n a , 1 9 7 1 ) . 

' P o p o v a a n d M i h a i l o v ( 1 9 6 8 ) o b s e r v e d a p o s i t i v e c o -

r e l a t i o n b e t w e e n f ru i t s i ze a n d n u m b e r of s e e d s i n t o m a t o 

a n d c a p s i c u m . 

Gill et al. ( 1 9 7 4 ) r e p o r t e d t h a t n i t r o g e n d o s e a l o n e 

i n c r e a s e d t h e m e a n f ru i t n u m b e r a n d y i e l d . I n t e r a c t i o n effect 

of n i t r o g e n a n d p h o s p h o r u s i n c r e a s e d t h e f ru i t n u m b e r 

c o n s i d e r a b l y i n t h e s e e d c r o p of s w e e t p e p p e r . 

^ A l e k s e e v ( 1 9 7 8 ) s t a t e d t h a t p l a n t h e i g h t , p l a n t s p r e a d 

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

r e l a t e d w i t h t o t a l f ru i t y i e ld i n t o m a t o . S i m i l a r r e s u l t s h a v e 

a l s o b e e n r e p o r t e d b y N a n d p u r i et al. ( 1 9 7 6 ) i n b r i n j a l a n d 

N a r a s i m h a r a j u ( 1 9 7 9 ) i n be l l p e p p e r . 

I T h e n u m b e r of f r u i t s p e r p l a n t , f r u i t -weight a n d f ru i t 

y i e l d p e r h e c t a r e i n c r e a s e d w i t h t h e i n c r e a s e i n N a n d P 

l e v e l s . A p p l i c a t i o n of N, P a n d K a t 2 3 0 , 2 0 8 a n d 6 0 k g p e r 

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

h i g h y ie ld of g o o d q u a l i t y f r u i t s i n h y b r i d t o m a t o 

( R a m a k r i s h n a P r a s e e d a , 1 9 7 6 ) . 

J M a h m o u d a n d G e o r g e ( 1 9 8 4 ) r e p o r t e d t h a t t h e f ru i t 

n u m b e r a n d p e r c e n t a g e of f ru i t s e t t i n g w e r e n o t i n f l u e n c e d 

b y a p p l i c a t i o n of N, h o w e v e r , f r u i t y i e ld i n c r e a s e d 

s i g n i f i c a n t l y w i t h N a p p l i c a t i o n i n t o m a t o . 

T h e f r u i t y i e l d i n c r e a s e d w i t h i n c r e a s e d level of N a n d P 

b u t t h e d i f f e r e n c e b e t w e e n t h e N l e v e l s h a d n o effect o n t h e 
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f ru i t s e t t i n g p e r c e n t a g e o r f ru i t n u m b e r i n t o m a t o (Var i s a n d 

G e o r g e , 1 9 8 5 ) . 

, C h a l a k o v ( 1 9 8 7 ) o b s e r v e d a n i n c r e a s e i n y i e l d a n d f ru i t 

s i z e of t o m a t o w i t h h i g h e r l e v e l s of N. S i m i l a r o b s e r v a t i o n s 

w e r e a l s o m a d e b y S u b e s i n g h et al. ( 1 9 8 8 ) i n b r i n j a l . 

T h i a g a r a j a n ( 1 9 9 0 ) r e c o r d e d m a x i m u m f r u i t y i e ld ( 5 0 2 7 

k g / h a ) w i t h t h e a p p l i c a t i o n of 1 4 0 : 3 5 : O k g NPK p e r 

h e c t a r e i n ch i l l i . 

' B a r u a h et al. ( 1 9 9 3 ) r e p o r t e d t h a t t h e f ru i t y ie ld 

i n c r e a s e d \Aath t h e i n c r e a s e i n N level a n d m a x i m u m fru i t 

y i e l d ( 1 8 0 q / h a ) w^as o b t a i n e d a t 1 5 0 k g N p e r h e c t a r e i n 

t o m a t o . S i m i l a r r e s u l t s Vv^ere a l s o o b t a i n e d b y G u p t a a n d R a o 

( 1 9 8 0 ) i n b r i n j a l . 

S h r i v a s t a v a ( 1 9 9 6 ) n o t i c e d t h e h i g h e s t c h i l l i f ru i t y ie ld 

p e r h e c t a r e w i t h a p p l i c a t i o n of 2 5 0 : 2 0 0 : 2 0 0 k g NPK p e r 

h e c t a r e . 

S i n g e g o l ( 1 9 9 7 ) r e p o r t e d t h a t t h e p e r h e c t a r e f ru i t y ie ld 

w a s m a x i m u m ( 1 2 0 . 5 6 q / h a ) v / i th h i g h e s t f e r t i l i ze r l eve l s 

( 1 5 0 : 7 5 N, P k g / h a ) a n d a b a s a l d o s e of 5 0 k g K p e r h e c t a r e 

c o m p a r e d to c o n t r o l ( 4 9 . 9 2 q / h a ) in ch i l l i . 

P a t i l ( 1 9 9 8 ) n o t i c e d t h a t t h e h i g h e s t d o s e of fer t i l izer 

( 2 0 0 : 1 0 0 : 1 0 0 NPK k g / h a ) r e s u l t e d i n m a x i m u m f ru i t y ie ld 

( 1 9 . 1 2 q / h a ) a s c o m p a r e d t o c o n t r o l ( 1 3 . 8 6 q / h a ) i n ch i l l i . 

B i r a d a r ( 2 0 0 0 ) o b t a i n e d s i g n i f i c a n t l y h i g h e s t f ru i t y ie ld 

( 1 3 . 1 3 q / h a ) of ch i l l i v a r i e t y B y a d g i k a d d i w i t h a p p l i c a t i o n of 

1 5 0 : 7 5 : 7 5 k g NPK p e r h e c t a r e . 

file:///Aath


14 
2 . 1 . 7 K f f e c t o f x n o t h e r p l a n t n u t r i t i o n o n s e e d y i e l d o f 

t o m a t o 

S i l v a ( 1 9 7 1 ) r e c o r d e d h i g h e r s e e d y ie ld , s e e d w e i g h t p e r 

p l a n t a n d p e r f ru i t , by a p p l i c a t i o n of NPK @ 6 0 : 5 0 : 5 0 k g 

p e r h e c t a r e i n c a p s i c u m . 

W h i l e w o r k i n g o n t h e s e e d p r o d u c t i o n of " Y o l o w o n d e r " 

s v / e e t p e p p e r , Gi l l et al. ( 1 9 7 4 ) r e c o m m e n d e d 2 5 0 k g p e r 

h e c t a r e e a c h of n i t r o g e n a n d p h o s p h o r u s for m a x i m i z i n g t h e 

s e e d y i e l d . 

G o d i ( 1 9 8 2 ) r e c o r d e d t h e m a x i m u m s e e d y i e l d of 5 5 . 7 0 

k g p e r h e c t a r e a t h i g h e r l eve l s of N a n d P i n ch i l l i . 

K o o n a r a n d R a n d h a v a ( 1 9 8 3 ) r e p o r t e d t h a t i n c r e a s i n g N 

l e v e l s f r o m 5 0 t o 2 0 0 k g p e r h e c t a r e i n c r e a s e d t h e f r u i t ( 2 3 

t / h a ) a n d s e e d y i e l d s ( 1 7 0 k g / h a ) i n t o m a t o . 

T h e s e e d y i e l d a n d q u a l i t y i n c r e a s e d w i t h a p p l i c a t i o n of 

1 0 0 : 1 0 0 : lOO k g NPK p e r h e c t a r e i n t o m a t o ( V a d i v e l u , 

1 9 8 3 ) . 

M a h m o u d a n d G e o r g e ( 1 9 8 4 ) r e p o r t e d t h a t t h e s e e d 

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

i n c r e a s e d b y t h e N a n d P a p p l i c a t i o n i n t o m a t o . 

V a r i s a n d G e o r g e ( 1 9 8 5 ) r e p o r t e d t h a t w i t h i n c r e a s e i n 

fe r t i l i ze r l eve l t h e r e w a s i n c r e a s e i n s e e d y ie ld i n t o m a t o . 

S e e d y i e l d of be l l p e p p e r \ v a s h i g h e s t ( 8 4 . 9 k g / h a ) a t 

2 0 0 : 1 1 2 . 5 : 7 5 k g NPK p e r h e c t a r e ( D h a r m a t t i , 1 9 8 6 ) . 

T h i a g a r a j a n ( 1 9 9 0 ) r e p o r t e d t h a t t h e s e e d y i e l d 

i n c r e a s e d w i t h i n c r e a s e i n f e r t i l i z e r level , t h e h i g h e s t s e e d 
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y i e l d ( 1 9 9 1 k g / h a ) w a s r e c o r d e d a t 1 4 0 : 7 0 : 3 5 k g NPK p e r 

h e c t a r e in ch i l l i . 

T h e fe r t i l i ze r l eve l of 1 8 7 . 5 : 1 5 0 : 7 5 k g NPK p e r h e c t a r e 

r e c o r d e d t h e h i g h e s t s e e d y ie ld ( 6 7 1 . 8 k g / h a ) i n b r i n j a l . 

P a r a s h e t t i ( 1 9 9 1 ) . 

T h e h i g h e r level of n i t r o g e n ( 2 1 0 k g / h a ) s i g n i f i c a n t l y 

i n c r e a s e d t h e s e e d y i e l d p e r h e c t a r e in s w e e t p e p p e r ( 2 0 9 . 3 

kg) ( K a l a p p a , 1 9 9 2 ) . 

D h a r m a t t i et ctl. ( 1 9 9 2 ) r e p o r t e d t h a t 1 2 0 : 1 0 0 : 6 0 k g 

NPK p e r h a w a s t h e b e s t for g e t t i n g h i g h e r s e e d y ie ld in 

t o m a t o Cv. L - 1 5 . 

G u l s h a n la l ( 1 9 9 2 ) o b s e r v e d t h a t w i t h i n c r e a s e in N 

level , t h e r e w a s i n c r e a s e i n s e e d y ie ld . T h e h i g h e s t s e e d y ie ld 

of ( 5 . 1 2 q / h a ) w a s r e c o r d e d a t 1 0 0 k g N p e r h e c t a r e in ch i l l i . 

S e e d y ie ld i n c r e a s e d w i t h t h e i n c r e a s e i n N level , t h e 

m a x i m u m s e e d y i e ld ( 1 6 0 . 9 k g / h a ) w a s r e c o r d e d a t 1 5 0 k g N 

p e r h a in t o m a t o . ( B u r u a h et al., 1 9 9 3 ) . 

V i j a y k u m a r et al. ( 1 9 9 5 ) c o n c l u d e d t h a t t h e h i g h e s t 

ch i l l i s e e d y i e ld w^as o b t a i n e d b y a p p l y i n g 2 0 0 : 1 0 0 : 6 0 k g 

N P K p e r h e c t a r e . 

B i r a d a r ( 2 0 0 0 ) s t a t e d t h a t a p p l i c a t i o n of 1 5 0 : 7 5 : 7 5 

k g NPK p e r h e c t a r e i n ch i l l i v a r i e t y B y a d g i k a d d i r e c o r d e d 

h i g h e s t s e e d y i e ld ( 6 5 6 k g / h a ) . 

Th 6587 
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2 . 1 . 8 E f f e c t o f m o t h e r p l a n t n u t r i t i o n o n g e r m i n a t i o n 

p e r c e n t a g e i n t o m a t o 

L y s e n k o ( 1 9 8 0 ) o b s e r v e d 9 8 p e r c e n t s e e d g e r m i n a t i o n 

i n c a p s i c u m p l a n t s w h i c h r e c e i v i n g N, P a n d K a t 3 6 0 : 3 6 0 : 

1 8 0 k g p e r h e c t a r e a s c o m p a r e d t o p l a n t s w i t h l o w e r d o s e s . 

I n t o m a t o Cv. M a n i m a k e r , t h e c o m b i n a t i o n of h i g h e r 

n i t r o g e n a n d p h o s p h o r u s i n c r e a s e d t h e s e e d g e r m i n a t i o n a n d 

s e e d l i n g e m e r g e n c e r a t e s of t h e p r o g e n y s e e d s . ( G e o r g e et ctl., 

1 9 8 0 ) . 

G o d i ( 1 9 8 2 ) n o t i c e d a n i n c r e a s e d s e e d g e r m i n a t i o n 

( 8 3 . 5 9 %) w i t h h i g h e r l e v e l s of N a n d P ( 2 0 0 : 1 0 0 k g / h a , 

r e s p e c t i v e l y ) i n ch i l l i . 

M o h m o u d a n d G e o r g e ( 1 9 8 4 ) o b s e r v e d t h a t t h e 

g e r m i n a t i o n p e r c e n t a g e w a 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 N a n d 

r e d u c e d b y K. T h e i n t e r a c t i o n s N P a n d NPK a l s o a d v e r s e l y 

a f f ec t ed t h e s e e d g e r r a i n a t i o n i n t o m a t o . 

T h e p e r c e n t a g e of g e r m i n a t i o n w a s h i g h e s t ( 6 9 . 1 1 % ) a t 

2 0 0 : 1 1 2 . 5 : 7 5 k g N P K p e r h e c t a r e i n b e l l p e p p e r 

( D h a r m a t t i , 1 9 8 6 ) . 

V a n a n g a m u d i et al. ( 1 9 8 9 ) a l s o r e p o r t e d i n c r e a s e in 

g e r m i n a t i o n w i t h i n c r e a s e i n n i t r o g e n (0 t o 1 5 0 k g / h a ) 

a p p l i c a t i o n i n ch i l l i . 

D h a r m a t t i et al. ( 1 9 9 2 ) n o t i c e d t h e h i g h e s t g e r m i n a t i o n 

( 9 8 . 8 % ) b y a p p l i c a t i o n of 1 2 0 : 1 0 0 : 6 0 k g NPK p e r h e c t a r e 

i n t o m a t o . 

T h e g e r m i n a t i o n w^as m a x i m u m (82%) a t 1 4 0 : 7 0 : 3 5 

k g NPK p e r h e c t a r e i n ch i l l i , r e p o r t e d b y T h i a g a r a j a n ( 1 9 9 0 ) . 
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G u l s h a n L a i (1992) r e p o r t e d t h e h i g h e s t s e e d 

g e r m i n a t i o n p e r c e n t a g e ( 9 1 . 4 1 % ) b y a p p l i c a t i o n of 1 0 0 k g N 

p e r h e c t a r e i n c h i l l i Cv. P a n t C - 1 . 

E r y u c e a n d A y d i n ( 1 9 9 3 ) r e p o r t e d t h a t h i g h e s t 

g e r m i n a t i o n p e r c e n t a g e (96%) w a s n o t i c e d w i t h 1 8 0 : 1 2 0 : 

6 0 k g NPK p e r h e c t a r e in t o m a t o . 

G a p s a et al. ( 1 9 9 5 ) r e p o r t e d t h a t a t 3 0 0 : 1 5 0 : 2 0 0 k g 

NPK p e r h e c t a r e r e c o r d e d t h e h i g h e s t g e r m i n a t i o n p e r c e n t a g e 

i n ch i l l i . 

B i r a d a r ( 2 0 0 0 ) r e p o r t e d t h a t a p p l i c a t i o n of 1 5 0 : 7 5 : 7 5 

NPK k g p e r h e c t a r e r e c o r d e d s i g n i f i c a n t l y h i g h e s t s e e d 

g e r m i n a t i o n ( 6 2 . 8 3 % ) i n ch i l l i . 

2 . 1 . 9 E f f e c t o f m o t h e r p l a n t n u t r i t i o n o n lOOO s e e d 

i v e i g h t i n t o m a t o 

G o d i ( 1 9 8 2 ) n o t i c e d t h a t 1 0 0 0 s e e d w e i g h t w a s n o t 

s i g n i f i c a n t l y i n f l u e n c e d by N a n d P l e v e l s , a l t h o u g h t h e r e w a s 

l i n e a r i n c r e a s e i n 1 0 0 0 s e e d w e i g h t w i t h g r a d e d d o s e s of N 

a n d P l e v e l s i n ch i l l i . O n t h e c o n t r a r y r e d u c t i o n i n t h o u s a n d 

s e e d w e i g h t w i t h i n c r e a s e in a p p l i c a t i o n of N, P a n d K w a s 

o b s e r v e d i n t o m a t o b y M o h m o u d a n d G e o r g e ( 1 9 8 4 ) . 

V a r i s a n d G e o r g e ( 1 9 8 5 ) r e p o r t e d t h a t t h e 1 0 0 0 s e e d 

w e i g h t ( 4 . 1 g) i n c r e a s e d \A/ith i n c r e a s i n g l eve l s of N a n d P i n 

t o m a t o . S imi la i^ o b s e r v a t i o n s w e r e a l s o m a d e b y S e t h a n d 

C h o u d h u r y ( 1 9 7 0 ) i n t o m a t o . 

H i g h e r 1 0 0 0 s e e d w e i g h t i n b e l l p e p p e r ( 4 . 2 2 g) w a s 

r e c o r d e d a t 2 0 0 : 1 1 2 . 5 : 7 5 NPK k g p e r h e c t a r e ( D h a r m a t t i , 

1 9 8 6 ) . 
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A m o n g d i f f e r e n t p i c k i n g s t h e f i r s t a n d s e c o n d p i c k i n g s 

g a v e b e s t s e e d q u a l i t y w i t h r e s p e c t to 1 0 0 0 s e e d ^veight a n d 

g e r m i n a t i o n p e r c e n t a g e i n b r i n j a l w i t h h i g h e r f e r t i l i ze r d o s e s 

of 2 5 0 : 2 0 0 : 1 0 0 NPK k g p e r h e c t a r e c o m p a r e d to c o n t r o l 

( P a r a s h e t t i , 1 9 9 1 ) . 

G a p s a et al. ( 1 9 9 5 ) r e p o r t e d t h a t a t 3 0 0 : 1 5 0 : 2 0 0 k g 

N P K p e r h e c t a r e , t h e 1 0 0 0 s e e d w e i g h t w a s m o r e w^ith l e s s 

E C of s e e d l e a c h a t e i n ch i l l i . B i r a d a r ( 2 0 0 0 ) a l s o f o u n d h i g h e r 

1 0 0 0 s e e d w e i g h t ( 4 . 3 9 g) w i t h t h e a p p l i c a t i o n of 1 5 0 : 7 5 : 

7 5 k g NPK p e r h e c t a r e i n ch i l l i . 

2 . 1 . 1 0 K f f e c t o f m o t h e r p l a n t n u t r i t i o n o n r o o t a n d s h o o t 

l e n g t h i n t o m a t o 

R o o t l e n g t h a n d s h o o t l e n g t h d i d n o t dif fer s i g n i f i c a n t l y 

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

s h o o t l e n g t h w i t h h i g h e r d o s e s of N i n c h i l l i (Godi , 1 9 8 2 ) . 

S i m i l a r o b s e r v a t i o n s vi/^ere a l s o m a d e b y D h a r m a t t i ( 1 9 8 6 ) i n 

b e l l p e p p e r . 

V a n a n g a m u d i et al. ( 1 9 8 9 ) r e p o r t e d i n c r e a s e d s h o o t 

l e n g t h of ch i l l i w i t h i n c r e a s e i n n i t r o g e n a p p l i c a t i o n (O to 1 5 0 

k g / h a ) . 

T h e h i g h e s t s e e d l i n g l e n g t h -was n o t i c e d -with t h e 

a p p l i c a t i o n of f e r t i l i ze r d o s e of 2 5 0 : 2 0 0 : 1 0 0 k g NPK p e r 

h e c t a r e i n b r i n j a l ( P a r a s h e t t i , 1 9 9 1 ) . 

B i r a d a r ( 2 0 0 0 ) a l s o n o t i c e d t h a t , t h e s e e d l i n g l e n g t h w^as 

m a x i m u m ( 1 0 . 8 1 c m ) w i t h t h e a p p l i c a t i o n of 1 5 0 : 7 5 : 7 5 k g 

N P K p e r h e c t a r e i n ch i l l i C v . B y a d g i k a d d i . 
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2 . 1 . 1 1 E f f e c t o f m o t h e r p l a n t n u t r i t i o n o n s e e d l i n g 

v i g o u r i n d e x i n t o m a t o 

S e e d l i n g v i g o u r i s t o o c o m p l e x p a r a m e t e r . M o s t of t h e 

r e s e a r c h w o r k i s c o n c e r n e d w i t h t h e e x p r e s s i o n of v i g o u r 

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

A b d u l - B a k i a n d A n d e r s o n ( 1 9 7 3 ) r e p o r t e d t h a t v i g o u r i n d e x 

c a n b e p r e d i c t e d b y f ield e m e r g e n c e . 

N e t t l e s ( 1 9 7 1 ) i n s v / e e t p e p p e r a n d p e t ( 1 9 7 2 ) i n t o m a t o 

h a v e r e p o r t e d a l i n e a r p o s i t i v e r e l a t i o n s h i p b e t v / e e n s e e d s i ze 

a n d s e e d l i n g v i g o u r . 

T e k r o n y a n d Egl i ( 1 9 7 7 ) s u g g e s t e d t h a t t h e c o m b i n a t i o n 

of g e r m i n a t i o n a n d s e e d l i n g e m e r g e n c e w a s g o o d m e a s u r e for 

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

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

l e v e l s of N a n d P w a s o b s e r v e d b y G o d i ( 1 9 8 2 ) i n ch i l l i . 

A c c o r d i n g to D h a r m a t t i ( 1986) v i g o u r i n d e x \ v a s 

s i g n i f i c a n t l y i n f l u e n c e d b y i n c r e a s e d f e r t i l i z e r l e v e l s in be l l 

p e p p e r . 

P a r a s h e t t i ( 1 9 9 1 ) r e p o r t e d t h a t f e r t i l i z e r d o s e of 2 5 0 : 

2 0 0 : 1 0 0 k g NPK p e r h e c t a r e g a v e t h e b e s t s e e d l i n g v i g o u r 

i n d e x i n b r i n j a l . 

B i r a d a r ( 2 0 0 0 ) a l s o r e c o r d e d h i g h e s t s e e d l i n g v i g o u r 

i n d e x (682) b y a p p l i c a t i o n of 1 5 0 : 7 5 : 7 5 k g NPK p e r h e c t a r e 

i n ch i l l i . 



20 

2 . 1 . 1 2 BfTec t o f m o t h e r p l a n t n u t r i t i o n o n e l e c t r i c a l 

c o n d u c t i v i t y o f s e e d l e a c h a t e i n t o m a t o 

H i g h e r t h e q u a n t i t y of t h e s e e d m a t e r i a l l e a c h e d o u t of 

t h e s e e d , h i g h e r i s t h e e l e c t r i c a l c o n d u c t i v i t y of t h e s e e d 

l e a c h a t e . T h i s w a s u s e d t o p r e d i c t t h e r e l a t i v e field 

e m e r g e n c e i n p e a s e e d s ( M a c k a y , 1 9 7 0 ) . 

P o l l o c k a n d R o o s ( 1 9 7 2 ) f o r m u l a t e d a m e t h o d of 

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

a m o u n t of m a t e r i a l l e a c h e d o u t of s e e d s s o a k e d i n w a t e r , t h e 

l o w e r t h e v i g o u r t h e g r e a t e r t h e a m o u n t of l e a c h a t e . 

P a r a s h e t t i (1991) r e p o r t e d t h a t E C w^as l e a s t i n f i r s t tw^o 

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

B i r a d a r ( 2 0 0 0 ) r e c o r d e d t h e l e a s t E C in s e c o n d p i c k i n g 

follow^ed b y f i r s t a n d t h i r d p i c k i n g in chi l l i w i t h a p p l i c a t i o n of 

f e r t i l i ze r d o s e of 1 5 0 : 7 5 : 7 5 k g NPK p e r h e c t a r e . 

E X P B R I M B N T - II : B f f e c t o f c h e m i c a l s p r a y o n s e e d y i e l d 

a n d q u a l i t y i n t o m a t o 

T h e l i t e r a t u r e p e r t a i n i n g t o s t u d i e s m a d e o n t h e effect of 

c h e m i c a l s o n c r o p g r o w t h , s e e d y ie ld a n d q u a l i t y of t o m a t o is 

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

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

2 . 2 . 1 R o l e o f g r o i v t h r e g u l a t o r s 

G r o w t h p r o m o t e r s (GAs, lAA, NAA a n d 2 , 4 - D ) p l a y a n 

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

of t h e p l a n t s . T h e effect of g r o w t h r e g u l a t o r s v a r i e s v / i th 

p l a n t , s p e c i e s , v a r i e t y , t h e i r c o n c e n t r a t i o n u s e d , m e t h o d of 

a p p l i c a t i o n , f r e q u e n c y of a p p l i c a t i o n s a n d v a r i o u s o t h e r 
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f a c t o r s w h i c h i n f l u e n c e t h e a b s o r b t i o n a n d t r a n s l o c a t i o n of 

t h e c h e m i c a l s . 

G r o w t h r e t a r d a n t s ( E t h r e l a n d TIBA) a r e t h e 

c h e m i c a l s u b s t a n c e s t h a t s l o w d o w n t h e cel l d i v i s i o n a n d ce l l 

e l o n g a t i o n i n m e r i s t e m a t i c t i s s u e s of s h o o t a n d r e g u l a t e 

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

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

2 . 2 . 2 B f f e c t o f c h e m i c a l s p r a y on. p l a n t h e i g h t i n t o m a t o 

O A 3 : 

R a p p a p a r t ( 1 9 6 0 ) obse i -ved m o r e s t e m e l o n g a t i o n w h e n 

GA3 w^as s p r a y e d a t t h e r a t e of 2 . 5 t o 4 m g p e r p l a n t i n 

t o m a t o . 

M e h a r o t r a et al. ( 1 9 7 0 ) f o u n d t h e s i g n i f i c a n t i n c r e a s e i n 

t h e p l a n t h e i g h t ( 9 5 cm) w i t h 2 5 p p m GA3 s p r a y in t o m a t o . 

T h e m a x i m u m h e i g h t of t o m a t o p l a n t w a s o b t a i n e d w i t h 

s p r a y of GA3 a t 10 a n d 2 5 p p m a f t e r o n e m o n t h of 

t r a n s p l a n t i n g . ( M e h t a a n d M a t h a i , 1 9 7 5 ) . 

In ch i l l i E l - A s d o u d i a n d O u f ( 1 9 9 3 ) v i s u a l i z e d t h a t t h e 

a p p l i c a t i o n of 5 0 p p m GA3 a t flowering a n d 15 d a y s i n t e r v a l 

for tvjo t i m e s , p r o d u c e d t a l l e r p l a n t s o v e r o t h e r 

c o n c e n t r a t i o n s ( 1 0 , 1 5 , 2 5 a n d 1 0 0 p p m ) . 

G u p t a et al. ( 1 9 9 7 ) o b s e r v e d a n i n c r e a s e in t h e p l a n t 

h e i g h t ( 1 1 2 t o 1 2 2 cm) of b r i n j a l w i t h i n c r e a s e i n t h e GA3 

c o n c e n t r a t i o n f r o m 1 0 0 to 3 0 0 p p m a s c o m p a r e d to c o n t r o l 

( 1 0 6 c m ) . 
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l A A : 

A c c o r d i n g to S i n g h a n d U p a d h y a y ( 1 9 6 7 ) fol iar 

a p p l i c a t i o n of lAA (5, 1 0 , 2 5 a n d 5 0 p p m ) i n c r e a s e d t h e p l a n t 

h e i g h t i n t o m a t o . 

N A A : 

C h h o n k a r a n d S i n g h (1959) o b s e r v e d t h a t NAA 

t r e a t m e n t s ( 0 . 0 5 , 0 . 1 , 0 . 2 a n d 0 . 4 p p m ) a t s e e d l i n g s t a g e 

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

S p r a y i n g of 10 p p m NAA a t f l o w e r i n g s t a g e a n d t h r e e 

w e e k s l a t e r p r o d u c e d s i g n i f i c a n t l y m o r e p l a n t h e i g h t ( 6 2 . 1 2 

c m ) o v e r w^ater s p r a y ( 4 9 . 5 c m ) i n chi l l i ( P a n d i t a et aL, 1 9 8 0 ) . 

I n ch i l l i Cv. P u s a j w a l a , D o d et al. ( 1 9 8 9 ) a l s o r e c o r d e d 

i n c r e a s e d p l a n t h e i g h t b y s p r a y i n g 5 0 or 1 0 0 p p m NAA a t full 

b l o o m s t a g e (50 DAT) c o m p a r e d to c o n t r o l . 

P o o k a n et al ( 1 9 9 1 ) r e p o r t e d t h a t NAA a t 3 0 p p m 

r e c o r d e d t h e m a x i m u m p l a n t h e i g h t in ch i l l i . 

R e v a n a p p a ( 1 9 9 3 ) r e c o r d e d m a r g i n a l i n c r e a s e i n p l a n t 

h e i g h t b y s p r a y i n g 2 0 p p m NAA a t 4 0 a n d 6 0 DAT in ch i l l i 

c u l t i v a r s . 

2,4-E> : 

C h o u d h a r y a n d S i n g h (1960) r e p o r t e d t h a t t h e 

a p p l i c a t i o n of 2 , 4 - D a t l o w e r c o n c e n t r a t i o n s of 1-2 p p m 

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

c o n c e n t r a t i o n r e t a r d e d i t . 

K u m a r ( 1 9 7 9 ) n o t i c e d t h a t a p p l i c a t i o n of 2 , 4 - D a t 5 a n d 

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

h e i g h t i n t o m a t o . 
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F o l i a r a p p l i c a t i o n of 1 p p m 2 , 4 - D a t 4 0 a n d 6 0 DAT 

r e c o r d e d t h e h i g h e s t p l a n t h e i g h t ( 5 1 . 6 c m ) , - w h e r e a s h i g h e r 

c o n c e n t r a t i o n s (5 to 2 0 p p m ) r e d u c e d t h e p l a n t h e i g h t in 

ch i l l i ( S i n g h et al., 1 9 9 0 ) . 

B t h r e l : 

E t h e p h o n ( 5 0 0 - 1 5 0 0 p p m ) s u p p r e s s e d g r o w t h of m a i n 

s t e m a n d p r o m o t e d d e v e l o p m e n t of l a t e r a l b u d s of s w e e t 

p e p p e r p l a n t s (Rylski , 1 9 7 2 ) . 

N a g d y et al. ( 1 9 7 9 ) r e p o r t e d t h a t e t h r e l a p p l i c a t i o n a t 

3 0 0 , 4 0 0 o r 5 0 0 p p r n d e c r e a s e d t h e h e i g h t of t h e chi l l i 

p l a n t s . 

I n t o m a t o , D i m r i et al. ( 1 9 8 8 ) r e p o r t e d t h a t t h e i n c r e a s e 

i n c o n c e n t r a t i o n s of e t h r e l ( 5 0 0 , 1 0 0 0 a n d 1 5 0 0 p p m ) 

i^esu l ted i n d e c r e a s e i n p l a n t h e i g h t . 

2 . 2 . 3 E f f e c t o f c h e m i c a l s p r a y o n n u m b e r o f b r a n c h e s i n 

t o m a t o 

G A 3 : 

I n t o m a t o , M e h a r o t r a et al. (1970) r e p o r t e d i n c r e a s e d 

n u m b e r of b r a n c h e s p e r p l a n t (11.3) w i t h 2 5 p p m GA3 

s p r a y e d a t 2 5 DAT a n d flow^ering a g a i n s t w a t e r s p r a y (8 .9) . 

A b d u l et al. ( 1988) o b s e r v e d t h a t n u m b e r of b r a n c h e s 

p e r p l a n t 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 b y i n c r e a s i n g t h e 

c o n c e n t r a t i o n of GA3 (50 t o 1 0 0 p p m ) in p e p p e r . 

G u p t a et al. ( 1 9 9 7 ) n o t i c e d t h a t t h e r e w a s s i g n i f i c a n t 

i n c r e a s e i n m e a n n u m b e r of b r a n c h e s p e r p l a n t ( 1 4 . 9 to 

2 1 . 1 ) b y r e d u c i n g t h e d o s e s of GA3 f rom 3 0 0 p p m t o 2 0 0 p p m 
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i n b r i n j a l C v . P u s a p u r p l e l o n g a n d P u s a k r a n t i a g a i n s t w a t e r 

s p r a y ( 1 2 . 9 ) . 

I n c r e a s e d n u m b e r of p r i m a r y , s e c o n d a r y a n d t e r t i a r y 

b r a n c h e s p e r p l a n t w e r e n o t i c e d ^AAth GA3 5 0 a n d 1 0 0 p p m 

( B i r a d a r , 2 0 0 0 ) i n chi l l i . 

N A A : 

S p r a y i n g NAA a t 0 . 1 p p m a t s e e d l i n g s t a g e i n c r e a s e d 

t h e n u m b e r of b r a n c h e s in t w o t o m a t o c u l t i v a r s ( C h h o n k a r 

a n d S i n g h , 1 9 5 9 ) . 

M e h a r o t r a et al. ( 1 9 7 0 ) r e p o r t e d t h a t t h e r e w a s a 

s i g n i f i c a n t i n c r e a s e in m e a n n u m b e r of b r a n c h e s p e r p l a n t 

(10 .2) i n t o m a t o b y s p r a y i n g 2 5 p p m NAA a t 2 5 DAT a n d a t 

flow^ering t i m e a s c o m p a r e d to w^ater s p r a y (8 .9) . 

P a n d i t a et al. ( 1980) o b s e r v e d t h a t NAA ( 1 0 p p m ) 

a p p l i e d a t f l o w e r i n g a n d a g a i n t h r e e w^eeks a f t e r r e s u l t e d i n 

m a x i m u m n u m b e r of b r a n c h e s i n ch i l l i . 

S i n g h et al. ( 1990) s t a t e d t h a t t h e n u m b e r of p r i m a r y 

b r a n c h e s p e r p l a n t w e r e m o r e (10) w i t h 10 p p m NAA s p r a y e d 

a t 4 0 a n d 6 0 D A T a g a i n s t w a t e r s p r a y (8.9) i n ch i l l i . 

R e v a n a p p a (1993) w i t h a p p l i c a t i o n of NAA (10 a n d 2 0 

p p m ) a t 4 0 a n d 6 0 DAT r e c o r d e d i n c r e a s e d n u m b e r of 

p r i m a r y , s e c o n d a r y a n d t e r t i a r y b r a n c h e s p e r p l a n t . 

2 , 4 - D : 

A d l e k h a a n d V e r m a ( 1 9 6 4 ) r e p o r t e d t h a t 2 , 4 - D (10 

p p m ) p r o m o t e d b r a n c h i n g i n t o m a t o c u l t i v a r " D e v i l l i a n 

c h o i c e " w h i l e a t h i g h e r c o n c e n t r a t i o n d i d n o t i n f l u e n c e t h e 

b r a n c h e s . O n t h e c o n t r a r y M e h a r o t r a et al. ( 1 9 7 0 ) f o u n d n o 
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m a r k e d effect of 2 , 4 - D (25 p p m ) o n v e g e t a t i v e g r o w t h of 

t o m a t o . 

A c c o r d i n g t o S i n g h et al. ( 1 9 9 0 ) t h e r e w a s s i g n i f i c a n t 

i n c r e a s e i n n u m b e r of b r a n c h e s p e r p l a n t b y s p r a y i n g 1 p p r a 

2 , 4 - D a t 4 0 a n d 6 0 DAT. T h e y f u r t h e r i n d i c a t e d t h a t h i g h e r 

l e v e l s of 2 , 4 - D (10 a n d 2 0 p p m ) s h o w e d d e l e t a r i o u s effect o n 

n u m b e r of b r a n c h e s i n ch i l l i . 

K t h r e l . 

N a g d y et al. ( 1 9 7 9 ) n o t i c e d i n c r e a s e d n u m b e r of 

b r a n c h e s i n ch i l l i w i t h e t h r e l a t 3 0 0 , 4 0 0 o r 5 0 0 p p m . 

D i m r i et al. ( 1 9 8 8 ) r e p o r t e d i n c r e a s e i n n u m b e r of 

b r a n c h e s writh i n c r e a s e i n c o n c e n t r a t i o n of e t h r e l ( 5 0 0 , 1 0 0 0 

a n d 1 5 0 0 p p m ) i n t o m a t o . 

2 . 2 . 4 E f f e c t o f c h e m i c a l s p r a y o n flo'mrering a n d f ru i t s e t 

C A s : 

F l o w e r i n g v / a s h a s t e n e d b y 4 to 5 d a y s w h e n GA3 2 5 -

1 0 0 m g w a s s p r a y e d i n b o t h d e t e r m i n a t e a n d i n d e t e r m i n a t e 

v a r i e t i e s of t o m a t o ( R a p p a p a r t , 1 9 6 0 ) . 

S a t t i a n d O e b k e r ( 1 9 8 6 ) r e p o r t e d i n c r e a s e d f ru i t s e t i n 

t o m a t o d u e to a p p l i c a t i o n of 2 5 p p m GA3 a t v a r i o u s s t a g e s of 

i n f l o r e s c e n c e d e v e l o p m e n t . 

I n c a p s i c u m Cv. C a l i f o r n i a w o n d e r p l a n t s w e r e s p r a y e d 

a t f l o w e r i n g s t a g e w i t h GA3 (O, 5 , 15 o r 3 0 p p m ) . T h e f ru i t s e t 

p e r c e n t w a s h i g h e s t a t 1 5 p p m GA3 s p r a y ( 6 3 . 3 % ) c o m p a r e d 

t o o t h e r l eve l s of GA3 ( E l - A s d o u d i a n d Ouf, 1 9 9 3 ) . 
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N A A : 

A c c e l e r a t i o n i n f lo^vering a n d i n c r e a s e d n u m b e r of 

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

(5, 1 0 , 15 p p m ) i n t o m a t o ( C h h o n k a r a n d S i n g h , 1 9 5 9 ) . 

B a l y a n ( 1 9 8 8 ) r e p o r t e d t h a t NAA a t 0 . 2 5 p p m r e c o r d e d 

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

c e n t f ru i t s e t i n t o m a t o c u l t i v a r P u s a r u b y . 

D o d d a m a n i a n d P a n c h a l ( 1 9 8 9 ) r e c o r d e d i n c r e a s e d f r u i t 

s e t ( 2 9 . 8 % ) of ch i l l i w i t h 10 p p m NAA s p r a y e d a t p r e - b l o o m 

s t a g e , w h i l e w a t e r s p r a y r e c o r d e d l e s s f r u i t s e t ( 1 3 . 1 7 % ) . 

L a t a a n d S i n g h ( 1 9 9 3 ) s p r a y e d NAA ( 2 0 , 4 0 a n d 6 0 

p p m ) a t 3 0 a n d 6 0 DAT a n d o b s e r v e d t h a t t h e f ru i t s e t w a s 

h i g h e s t w i t h 4 0 p p m NAA a n d b e y o n d t h a t c o n c e n t r a t i o n t h e 

f ru i t s e t p e r c e n t a g e r e d u c e d g r e a t l y i n c h i l l i . 

R e v a n a p p a ( 1 9 9 3 ) s t a t e d t h a t s p r a y i n g of 2 0 p p m NAA 

a t 4 0 a n d 6 0 DAT i n c r e a s e d t h e f ru i t s e t p e r c e n t b y 3 1 . 5 

a n d 2 8 . 8 , r e s p e c t i v e l y c o m p a r e d to w a t e r s p r a y ( 1 9 . 7 a n d 

1 8 . 8 % , r e s p e c t i v e l y ) . 

T h e p e r c e n t f r u i t s e t w a s m a x i m u m ( 3 1 . 8 % ) w i t h 2 0 

p p m NAA in c h i l h ( B i r a d a r , 2 0 0 0 ) . 

2 , 4 - D : 

M u t h u k r i s h n a n a n d S r i n i v a s a n ( 1 9 6 3 ) n o t i c e d m a r k e d 

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

s p r a y of 2 , 4 - D a t 2 p p m . 

A l i m o v a ( 1 9 7 6 ) r e p o r t e d t h a t s p r a y i n g 2 , 4 - D (10 p p m ) 

o n i n f l o r e s c e n c e of t o m a t o e s r e d u c e d f lo\ver d r o p a n d 

i m p r o v e d t h e f r u i t s e t . 
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R a j m a n i et al. ( 1 9 9 0 ) s p r a y e d 2 , 4 - D (2 a n d 5 p p m ) a t 

2 0 , 4 0 , 6 0 a n d 8 0 DAT. A m o n g t h e s e t h e p e r c e n t f ru i t s e t 

w a s h i g h e s t w i t h 2 p p m 2 , 4 - D ove r u n t r e a t e d p l a n t s in 

ch i l l i . 

2 . 2 . 5 K f f e c t o f c h e m i c a l s p r a y o n f ru i t y i e l d i n t o m a t o 

C A S : 

N a i r et al. (1974) n o t i c e d i n c r e a s e d f ru i t y i e l d in five 

t o m a t o c u l t i v a r s w^hen t r e a t e d w i t h GA3 a t 10 p p m . 

M o u r y a a n d Lai ( 1 9 8 7 ) s p r a y e d GA3 (50 to 1 5 0 p p m ) a t 

f l o w e r i n g a n d t h r e e s p r a y s a t 1 5 d a y s i n t e r v a l a n d r e p o r t e d 

t h a t t h e h i g h e s t f rui t y i e l d ( 2 8 1 q / h a ) w a s o b t a i n e d w^ith 5 0 

p p m o v e r w a t e r s p r a y ( 1 9 9 . 2 q / h a ) i n ch i l l i . 

E l - A s d o u d i a n d O u f ( 1 9 9 3 ) r e c o r d e d t h e h i g h e s t f ru i t 

y i e ld p e r p l a n t ( 1 8 2 - 1 9 5 g) b y s p r a y i n g 5 p p m GA3 a t 

flow^ering s t a g e a s a g a i n s t o t h e r l eve l s of GA3 ( 0 . 1 5 a n d 3 0 

p p m ) i n b e l l p e p p e r . 

l A A : 

C o m m e r a t e (1973) r e p o r t e d t h a t i n c r e a s e i n t o t a l y ie ld 

of t o m a t o w h e n i n f l o r e s c e n c e -were t r e a t e d a t f l o w e r i n g w i t h 

lAA 5 0 p p m . 

N A A : 

W o r k i n g w i t h ch i l l i a n d t o m a t o , C h h o n k a r a n d S i n g h 

( 1 9 5 9 ) r e p o r t e d t h a t NAA ( 0 . 1 p p m ) c a n b e e f fec t ive ly u s e d for 

s e e d l i n g t r e a t m e n t to g e t e a r l y a n d h i g h e r y i e l d s of q u a l i t y 

f r u i t s . 

P a n d i t a et al. ( 1 9 8 0 ) r e p o r t e d t h a t NAA a t 10 p p m 

s p r a y e d a t f l o w e r i n i t i a t i o n r e c o r d e d s i g n i f i c a n t l y h i g h e r f rui t 
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y i e l d fo l lowed b y 2 , 4 - D a t 5 p p m a n d lAA a t 5 0 p p m in 

t o m a t o . 

S p r a y i n g 2 0 p p m NAA a t f l ower o p e n i n g s t a g e fo l lowed 

b y t\vo s p r a y s a t a n i n t e r v a l of 3 0 d a y s w a s m o s t ef fec t ive in 

i n c r e a s i n g y i e l d s of f o u r ch i l l i c u l t i v a r s (Pa t i l et CLI., 1 9 8 5 ) . 

S i n g h a n d La i ( 1 9 9 5 ) c o n c l u d e d t h a t t h e h i g h e s t f ru i t 

y i e ld ( 8 9 . 6 q / h a ) c o u l d b e o b t a i n e d b y s p r a y i n g 4 0 p p r n NAA 

a g a i n s t w a t e r s p r a y ( 6 2 . 2 q / h a ) i n ch i l l i . 

G o l l a g i ( 1 9 9 9 ) s p r a y e d 1 0 0 p p m NAA a t 4 5 a n d 6 5 DAT 

a n d r e c o r d e d m a x i m u m f ru i t y i e l d of 1 1 . 7 5 q p e r h e c t a r e 

c o m p a r e d t o u n t r e a t e d p l a n t s ( 9 . 3 3 q / h a ) . 

B i r a d a r ( 2 0 0 0 ) r e c o r d e d t h e h i g h e s t f ru i t y i e ld p e r 

h e c t a r e ( 1 3 7 9 kg) b y s p r a y i n g 2 0 p p m NAA a t 3 5 a n d 5 0 DAT 

i n ch i l l i . 

2 , 4 - D : 

T h e y i e l d s of t o m a t o w^ere m a x i m u m in r e s p o n s e to 

2 , 4 - D a t 5 p p m fo l lowed b y NAA a t 0 . 2 p p m ( M e h t a a n d 

M a t h a i , 1 9 7 5 ) . 

A p p l i c a t i o n of 2 , 4 - D a t 5 p p m a s fo l i a r s p r a y r e c o r d e d 

m a x i m u m f ru i t y i e l d i n t o m a t o ( M e h t a et al., 1 9 8 9 ) . 

A m o n g v a r i o u s c o n c e n t r a t i o n s of 2 , 4 - D (1 to 2 0 p p m ) 

s p r a y e d a t 4 0 a n d 6 0 DAT, c o n c e n t r a t i o n of 5 p p m r e c o r d e d 

t h e h i g h e s t f r u i t y i e l d o v e r w^ater s p r a y i n ch i l l i ( S i n g h et al., 

1 9 9 0 ) . S i r a i l a r i n c r e a s e in f ru i t y i e ld b y s p r a y i n g 1 p p m 

2 , 4 - D a t 3 0 a n d 6 0 DAT w^as o b s e r v e d i n ch i l l i ( L a t a a n d 

S i n g h , 1 9 9 3 a n d S i n g h a n d G u l s h a n la l , 1 9 9 4 ) . 
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B t h r e l : 

D i m r i et al. ( 1 9 8 8 ) o b s e r v e d m a x i m u m f ru i t y ie ld 

t h r o u g h a p p l i c a t i o n of e t h r e l 1 5 0 0 p p m a s fo l i a r s p r a y tw ice 

a t 1 5 a n d 4 5 DAT in t o m a t o . 

T I B A : 

M e h a r o t r a et al. ( 1 9 7 0 ) o b s e r v e d h i g h e r n u m b e r of f ru i t s 

a n d f r u i t y i e l d p e r p l a n t \ v h e n s p r a y e d -with T I B A a t 2 5 p p m 

in t o m a t o . 

2 . 2 . 6 K f f e c t o f c h e m i c a l s p r a y o n s e e d y i e l d a n d q u a l i t y 

V e r y l e s s n u m b e r of r e s e a r c h r e p o r t s a r e a v a i l a b l e o n 

i n f l u e n c e of fol iar s p r a y of GA3, lAA, NAA, 2 , 4 - D , E t h r e l , 

T IBA a n d D A P o n s e e d y i e l d a n d s e e d q u a l i t y p a r a m e t e r s in 

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

c r o p s a r e a l s o revie"wed a n d p r e s e n t e d h e r e u n d e r . 

S e e d y i e l d 

O A 3 : 

A p p l i c a t i o n of GA3 5 0 p p m a t b o l t i n g s t a g e i n c r e a s e d t h e 

s e e d y i e l d i n o n i o n ( F a k h r i N a a m n i et al., 1 9 8 0 ) . 

S i n g h ( 1 9 9 5 ) r e p o r t e d t h a t fol iar a p p l i c a t i o n of GA3 at 

5 0 - 1 0 0 p p m a t 5 0 p e r c e n t f l o w e r i n g i n c r e a s e d t h e f ru i t se t 

a n d s e e d y i e l d i n t o m a t o . 

l A A : 

T h e c o m b i n e d a p p l i c a t i o n of lAA a n d NAA a t 10 p p m 

c o n c e n t r a t i o n r e c o r d e d m a x i m u m s e e d y i e ld i n p e a , t h i s w a s 

follow^ed b y lAA a l o n e a t 1 0 p p m ( P a d m a j a R a o , 1 9 7 5 ) . 

file:///vhen
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NAA : 

Y a d a v a et ctl. ( 1980) o b t a i n e d m a x i m u m s e e d y i e l d ( 6 . 2 8 

q / h a ) in v e g e t a b l e c o w p e a b y a p p l y i n g p l a n o f i x (NAA) a t 10 

p p m . 

S i n g h et al. ( 1990) s t a t e d t h a t m o r e s e e d y i e ld p e r f rui t 

( 3 2 4 mg) w a s o b t a i n e d by s p r a y i n g 4 0 p p m NAA a t 4 0 a n d 6 0 

DAT o v e r w a t e r s p r a y ( 2 7 0 mg) i n ch i l l i . 

S i g n i f i c a n t l y h i g h e r s e e d y i e l d p e r p l a n t ( 4 2 . 1 g) by 

a p p l i c a t i o n of 4 0 p p m NAA a g a i n s t u n t r e a t e d p l a n t s ( 3 4 . 4 0 g) 

in chi l l i ( S i n g h a n d Lai , 1 9 9 5 ) . 

B i r a d a r ( 2 0 0 0 ) s t a t e d t h a t h i g h e r s e e d y ie ld p e r h a ( 6 8 4 

kg) -was o b t a i n e d by s p r a y i n g NAA (20 p p m ) a t 3 5 a n d 5 0 

DAT in ch i l l i . 

2 , 4 - D : 

I n t o m a t o Cv . P u s a r u b y , M e h t a et al. ( 1 9 8 9 ) r e p o r t e d 

t h a t p l a n t s s p r a y e d w i t h NAA (1 t o 5 p p m ) a t 3 0 , 4 5 a n d 6 0 

DAT r e c o r d e d m a x i m u m s e e d y i e l d p e r k i l o g r a m of f ru i t w i t h 

2, 4 - D (1 p p m ) a n d b e y o n d t h i s c o n c e n t r a t i o n a d v e r s e effect 

o n s e e d y i e l d w a s n o t i c e d . 

S i n g h et al. ( 1990) r e c o r d e d h i g h e r s e e d y i e ld ( 3 0 5 mg) 

p e r f ru i t w i t h 1 p p m 2 , 4 - D fo l ia r s p r a y ove r w a t e r s p r a y ( 2 7 0 

mg) i n c h i l l i . 

S i n g h a n d S i n g h ( 1 9 9 6 ) s p r a y e d 5 p p m 2 , 4 - D a t 2 0 , 3 0 

a n d 4 0 DAT a n d r e c o r d e d low^er s e e d y ie ld ( 2 8 7 k g / h a ) t h a n 

w^ater s p r a y ( 3 9 6 k g / h a ) in ch i l l i . T h e y f u r t h e r c o n c l u d e d t h a t 

h i g h e r d o s e s of 2 , 4 - D h a d a d v e r s e effect o n s e e d y i e l d d u e t o 

p o o r p o l l e n g r a i n g e r m i n a t i o n a n d p a r t h e n o c a r p i c f r u i t s e t . 
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E t h r e l : 

S i t a r a m et al. ( 1 9 8 9 ) o b s e r v e d t h a t a p p l i c a t i o n of e t h r e l 

a t 2 0 0 p p m a s fo l i a r s p r a y r e c o r d e d s i g n i f i c a n t l y h i g h e r s e e d 

y i e l d ( 1 3 . 7 6 g / p l a n t ) i n c u c u m b e r . 

T I B A : 

H i p p a n d C o w l e y (1969) o b t a i n e d h i g h e s t y i e l d s i n 

S o u t h e r n p e a s w i t h TIBA a p p l i c a t i o n (5 g). A n o n - s i g n i f i c a n t 

d e c l i n e in y i e l d w a s o b s e r v e d w i t h h i g h e r c o n c e n t r a t i o n of t h e 

c h e m i c a l . 

S e e d q u a l i t y 

Q A 3 : 

A p p l i c a t i o n of GAs (50 p p m ) a t b o l t i n g s t a g e r e c o r d e d 

t h e h i g h e s t g e r m i n a t i o n p e r c e n t i n o n i o n ( F a k h r i N a a m n i et 

al., 1 9 8 0 ) . 

B a l a k u m a r a n d B a l a s u b r a m a n i a n ( 1 9 8 8 ) r e c o r d e d 

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

v i g o u r i n d e x b y a p p l i c a t i o n of 2 5 p p m GAs a s fol iar s p r a y i n 

t o m a t o o v e r w a t e r s p r a y . 

S i n g h ( 1 9 9 5 ) r e p o r t e d t h a t fo l i a r a p p l i c a t i o n of GAs a t 

5 0 - 1 0 0 p p m a t 5 0 p e r c e n t f l o w e r i n g s t a g e r e c o r d e d 

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

N A A : 

Y a d a v a et al. ( 1 9 8 0 ) o b t a i n e d m a x i m u m 1 0 0 0 s e e d 

w e i g h t i n v e g e t a b l e c o w p e a b y t h e a p p l i c a t i o n of NAA a t l O 

p p m . 

S i n g h a n d L a i ( 1 9 9 5 ) s p r a y e d NAA (10 to 1 8 0 p p m ) a t 

4 0 a n d 6 0 D A T a n d r e p o r t e d t h a t t h e h i g h e s t s e e d 
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g e r m i n a t i o n (66 .1%) w a s r e c o r d e d w i t h 2 0 p p r n NAA 

c o m p a r e d t o w a t e r s p r a y ( 5 6 . 1 % ) in chi l l i . 

B i r a d a r ( 2 0 0 0 ) r e p o r t e d t h a t NAA a t 2 0 p p m w a s 

r e c o r d e d t h e h i g h e s t 1 0 0 0 s e e d w e i g h t ( 4 . 4 3 g), s e e d 

g e r m i n a t i o n ( 6 4 . 1 4 % ) , s e e d l i n g l e n g t h ( 1 0 . 8 9 c m ) a n d 

s e e d l i n g v i g o u r i n d e x (692) w i t h d e c r e a s e d E C ( 1 . 7 6 d S m i). 

2 , 4 - D : 

C a r l u c c i a n d C a s t r o ( 1 9 8 5 ) s t a t e d t h a t t o m a t o s e e d s 

o b t a i n e d f r o m p l a n t s s p r a y e d w i t h 2 , 4 - D (10 o r 2 0 ml/1) 

d u r i n g a n t h e s i s p e r i o d h a d r e d u c e d g e r m i n a t i o n p e r c e n t a g e . 

I n t o m a t o Cv. P u s a r u b y , M e h t a et al. ( 1 9 8 9 ) s p r a y e d 

2 , 4 - D (1 t o 5 p p m ) a t 3 0 D A T a n d tw^o s p r a y s a t 1 5 d a y s 

i n t e r v a l a n d r e p o r t e d t h a t s e e d g e r m i n a t i o n w^as s i g n i f i c a n t l y 

h i g h e r ( 9 2 % ) w i t h I p p m 2 , 4 - D c o m p a r e d to u n t r e a t e d p l a n t s 

( 8 5 % ) . S i m i l a r i n c r e a s e i n p e r c e n t g e r m i n a t i o n ( 6 3 . 6 % ) by 

s p r a y i n g 1 p p r a 2 , 4 - D a t 3 0 a n d 6 0 DAT i n ch i l l i w a s 

o b s e r v e d b y S i n g h a n d L a i ( 1 9 9 5 ) . 

E t h r e l : 

S i t a r a m et al. ( 1 9 8 9 ) o b s e r v e d t h a t a p p l i c a t i o n of e t h r e l 

a t 2 0 0 p p m a s fol iar s p r a y r e c o r d e d s i g n i f i c a n t l y h i g h e r 1 0 0 0 

s e e d w e i g h t a n d p e r c e n t s e e d g e r m i n a t i o n i n c u c u m b e r . 
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III. MATERIAL AND METHODS 

T w o field e x p e r i m e n t s w e r e c a r r i e d o u t t o s t u d y t h e 

effect of m o t h e r p l a n t n u t r i t i o n a n d c h e m i c a l s s p r a y o n s e e d 

y i e l d a n d q u a l i t y of t o m a t o C v . M e g h a (L-15) . d u r i n g kharif 

s e a s o n , 1 9 9 9 a t t h e M a i n R e s e a r c h S t a t i o n , U n i v e r s i t y of 

A g r i c u l t u r a l S c i e n c e s , D h a r \ v a d . F u r t h e r , t h e s e e d q u a l i t y 

p a r a m e t e r s w e r e d e t e r m i n e d i n t h e D e p a r t m e n t of S e e d 

S c i e n c e a n d T e c h n o l o g y , U i n i v e r s i t y of A g r i c u l t u r a l S c i e n c e s , 

D h a r w a d . T h e d e t a i l s of t h e e x p e r i m e n t a n d t e c h n i q u e s 

a d o p t e d d u r i n g t h e c o u r s e of i n v e s t i g a t i o n a r e p r e s e n t e d 

b e l o w . 

B X P B R I M B N T - I : K f f e c t o f m o t h e r p l a n t n u t r i t i o n o n 

s e e d y i e l d a n d q u a l i t y i n t o m a t o . 

3 . 1 E x p e r i m e n t a l s i t e 

T h e e x p e r i m e n t w^as c o n d u c t e d o n b l a c k c l a y l o a m soil 

of t h e M a i n R e s e a r c h S t a t i o n , U n i v e r s i t y of A g r i c u l t u r a l 

S c i e n c e s , D h a r w a d , p l o t N o . 1 0 8 s i t u a t e d a t 1 5 ° 1 2 ' N, 

l a t i t u d e of 7 5 ° 0 7 ' E l o n g i t u d e a n d a t a n a l t i t u d e of 7 7 4 m 

a b o v e t h e m e a n s e a level . 

3 . 2 C l i m a t e 

T h e m e t e r i o l o g i c a l d a t a a s r e c o r d e d a t M e t e r i o l o g i c a l 

O b s e r v a t o r y , A g r i c u l t u r a l C o l l e g e , Dharw^ad , for t h e y e a r 

1 9 9 9 - 2 0 0 0 a n d m e a n d a t a of p a s t 5 0 y e a r s ( 1 9 5 0 - 1 9 9 9 ) a i e 

p r e s e n t e d i n A p p e n d i x I. 

T h e a v e r a g e a n n u a l r a i n f a l l of 5 0 y e a r s ( 1 9 5 0 — 1 9 9 9 ) 

w a s 7 9 6 . 6 8 m m , w h i c h w a s f a i r ly d i s t r i b u t e d f r o m A p r i l to 
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37.11°C (April) and 27.11°C (August) where as, the mean 

minimura temperature ranged bet\Areen 21.45°C (May) and 

13.42°C (December). The mean relative humidity was high 

during the month of July (88.32%) and was \o^^ during the 

month of February (51.44%). 

The total rainfall during the year 1999-2000 was 

422.8mm, which was well distributed over a period of seven 

months (April to October). The mean maximum temperature 

varied from 27.1°C to 36.6°C and the mean minimum 

temperature varied from 15.1°C to 20.8°C. The relative 

humidity \vas maximum during the month of July (89.0%), 

and minimum during the month of December (51.0%). 

3.3 Previous crop on the experimental site 

In the experimental plot previously potato was grown 

during rabi 1999. 

3.4- Kxperimental details 

3.4.1 Treatment details 

The experiment consisted of 12 treatment combinations 

comprising of four levels of nitrogen and three levels of 

phosphorus with uniform level of potassium. 

3 . 4 . 2 Treatment combinat ions 

Ti 60 : 60 : 80 NPK kg per hectare 

T2 60 : 120 : 80 NPK kg per hectare 

T3 60 : 180 : 80 NPK kg per hectare 

T4 120 : 60 : 80 NPK kg per hectare 

Ts 120 : 120 : 80 NPK kg per hectare 

Te 120 : 180 : 80 NPK kg per hectare 
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Ty 1 8 0 : 6 0 : 8 0 NPK k g p e r h e c t a r e 

Ts 1 8 0 : 1 2 0 : 8 0 NPK k g p e r h e c t a r e 

Tg 1 8 0 : 1 8 0 : 8 0 NPK k g p e r h e c t a r e 

Tio 2 4 0 : 6 0 : 8 0 NPK k g p e r h e c t a r e 

T i l 2 4 0 : 1 2 0 : 8 0 NPK k g p e r h e c t a r e 

Ti2 2 4 0 : 1 8 0 : 8 0 NPK k g p e r h e c t a r e 

3 . 4 - . 3 R e p l i c a t i o n s : 

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

3 . 4 . 4 D e s i g n a n d L a y o u t 

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

i n t h r e e r e p l i c a t i o n s a n d p l a n of l a y o u t i s d e p i c t e d i n 

f i gu re 1. 

3 . 4 . 5 P l o t s i z e 

G r o s s p l o t s i ze : 4 . 5 x 3 . 6 m 

N e t p l o t s i z e : 3 . 0 x 2 . 4 m 

3 . 5 S e e d s o u r c e 

T h e s e e d s of v a r i e t y m e g h a (L-15) w e r e o b t a i n e d f rom 

t h e d i v i s i o n of H o r t i c u l t u r e , U n i v e r s i t y of A g r i c u l t u r a l 

S c i e n c e s , D h a r w a d . 

3 . 6 D e s c r i p t i o n o f t h e v a r i e t y 

M e g h a (L-15) i s a h i g h y i e l d i n g , n o n s t a l k i n g a n d 

b a c t e r i a l w i l t r e s i s t a n t v a r i e t y . I t b e a r s s m a l l t o m e d i u m s ize 

f r u i t s . 

3 . 7 C u l t u r a l p r a c t i c e s 

3 . 7 . 1 N u r s e r y o p e r a t i o n s 

O n e r a i s e d b e d of lO m l e n g t h , 1.2 m v^ id th a n d l O c m 

h e i g h t ^vi th f ine t i l t h w a s p r e p a r e d a n d i n c o r p o r a t e d 4 - 5 
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O n e r a i s e d b e d of 1 0 m l e n g t h , 1.2 m w i d t h a n d 10 c m 

h e i g h t w i t h f ine t i l t h w a s p r e p a r e d a n d i n c o r p o r a t e d 4 - 5 

b a s k e t s of we l l d e c o m p o s e d f a r m y a r d m a n u r e a n d Five 

h u n d r e d g r a m s of 1 5 : 15 : 15 c o m p l e x f e r t i l i ze r t h o r o u g h l y 

w i t h so i l . P r e v i o u s d a y of s o w i n g , t h e b e d w a s d r e n c h e d w i t h 

c a p t a n @ 3 g p e r l i t r e of w a t e r . F u r r o w s w e r e m a d e a t a 

d i s t a n c e of 10 c m a c r o s s t h e l e n g t h of t h e b e d a n d t h e s e e d s 

of v a r i e t y M e g h a (L-15) w e r e s o w n . T h e n u r s e r y b e d w a s 

w a t e r e d a n d p l a n t p r o t e c t i o n m e a s u r e s w e r e t a k e n a s a n d 

w h e n r e q u i r e d . 

3 . 7 . 2 P r e p a r a t i o n o f e x p e r i x n e n t a l p l o t 

T h e l a n d w a s p r e p a r e d by p l o u g h i n g a n d h a r r o w i n g to 

b r e a k t h e c l o d s a n d so i l w a s b r o u g h t u n d e r g o o d t i l t h . T h e n 

FYM w a s a p p l i e d a t t h e r a t e of 2 5 t o n n e s p e r h e c t a r e a n d 

m i x e d wel l v*ath so i l . T h e l a n d w a s l e v e l l e d w i t h p l a n k to 

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

p l a n g i v e n i n f i g u r e 1. All t h e c u l t u r a l o p e r a t i o n s w e r e 

fo l lowed a s p e r t h e p a c k a g e of p r a c t i c e s . 

3 . 7 . 3 T r a n s p l a n t i n g 

H e a l t h y a n d u n i f o r m s i zed s e e d l i n g s of f o u r w e e k s o ld 

vi^ere t r a n s p l a n t e d d u r i n g m i d J u n e a t t h e r a t e of o n e 

s e e d l i n g p e r h i l l "with a s p a c i n g of 7 5 x 6 0 c m . 

3 . 7 . 4 A p p l i c a t i o n o f f e r t i l i z e r 

T h e f u r r o w s w e r e o p e n e d m a n u a l l y vidth a r o w s p a c i n g 

of 7 5 c m u s i n g a m a r k e r . In t h e s e fu r ro^vs f e r t i l i z e r s were 

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

t h e so i l . T h e f e r t i l i z e r s w e r e a p p l i e d i n t h e f o r m of u r e a , DAP 
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a n d full d o s e of p h o s p h o r u s a n d p o t a s s i u m f e r t i l i z e r s w e r e 

a p p l i e d a t t h e t i r a e of t r a n s p l a n t i n g a n d o t h e r h a l f of n i t r o g e n 

w a s a p p l i e d 3 0 d a y s a f t e r t r a n s p l a n t i n g . 

3 . 7 . 5 G a p f i l l i n g 

S e v e n d a y s a f t e r t r a n s p l a n t i n g , t h e g a p f i l l ing \ v a s m a d e 

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

p o p u l a t i o n i n a l l t h e t r e a t m e n t s . 

3 . 7 . 6 A f t e r c a r e 

T h e e x p e r i m e n t a l p l o t -was k e p t free of w e e d s b y r e g u l a r 

h a n d ^ v e e d i n g . E a r t h i n g u p w a s d o n e a f te r t o p d r e s s i n g . To 

c o n t r o l t h e p e s t a n d d i s e a s e s , n e c e s s a r y p l a n t p r o t e c t i o n 

m e a s u r e s w e r e t a k e n a s a n d w h e n r e q u i r e d . 

3 . 8 B i o x n e t r i e o b s e r v a t i o n s 

Five p l a n t s f rom e a c h p l o t w e r e s e l e c t e d a t r a n d o m a n d 

t a g g e d for r e c o r d i n g o b s e r v a t i o n s o n t h e fo l lowing g r o w t h a n d 

y i e l d p a r a m e t e r s . 

3 . 8 . 1 Gro-«vth p a r a m e t e r s 

3 . 8 . 1 . 1 P l a n t h e i g h t a t h a r v e s t 

O n t h e e a r l i e r five r a n d o m l y s e l e c t e d a n d t a g g e d p l a n t s , 

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

t e r m i n a l g r o w i n g p o i n t of t h e m a i n s t e m a t h a r v e s t . T h e 

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

3 . 8 . 1 . 2 N u m b e r o f b r a n c h e s p e r p l a n t 

T h e t a g g e d p l a t s w e r e u s e d for c o u n t i n g t h e n u m b e r of -

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

h a r v e s t . 
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3 . 8 . 1 . 3 D a y s t o 5 0 p e r c e n t flo^rering 

T h e n u m b e r of d a y s t a k e n f r o m t h e d a t e of 

t r a n s p l a n t i n g t o f l o w e r i n g of 5 0 p e r c e n t of p l a n t s i n e a c h 

t r e a t m e n t w a s r e c o r d e d a n d e x p r e s s e d a s d a y s t o fifty p e r 

c e n t f l o w e r i n g . 

3 . 9 F r u i t y i e l d a n d y i e l d c o m p o n e n t s 

3 . 9 . 1 N u m b e r o f f r u i t s p e r p l a n t 

N u m b e r of f r u i t s h a r v e s t e d a t e a c h p i c k i n g f r o m five 

t a g g e d p l a n t s w e r e r e c o r d e d a n d l a t e r a d d e d to g e t t o t a l 

n u m b e r of f r u i t s p e r p l a n t . 

3 . 9 . 2 F r u i t y i e l d p e r p l a n t 

T h e f r e s h w e i g h t of f r u i t s h a r v e s t e d a t e a c h p i c k i n g f r o m 

five t a g g e d p l a n t s w^as r e c o r d e d a n d l a t e r a d d e d to g e t t o t a l 

f ru i t y i e l d p e r p l a n t a n d e x p r e s s e d i n k i l o g r a m s p e r p l a n t . 

3 . 9 . 3 F r u i t y i e l d p e r p l o t 

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

f r o m o v e r a l l p i c k i n g s a n d e x p r e s s e d i n k i l o g r a m s p e r p l o t . 

3 . 9 . 4 F r u i t y i e l d p e r h e c t a r e 

T h e f ru i t y i e l d p e r h e c t a r e w a s w o r k e d o u t b a s e d o n t h e 

f r u i t ^veight p e r n e t p l o t a n d e x p r e s s e d i n t o n n e s p e r h e c t a r e . 

3 . 1 0 S e e d y i e l d a n d y i e l d c o m p o n e n t s 

3 . 1 0 . 1 S e e d y i e l d p e r p l a n t 

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

u n d e r s h a d e for 6 - 8 d a y s t i l l it r e a c h e d c o n s t a n t m o i s t u r e 

( 8 % ) . 

T h e s e e d s o b t a i n e d f r o m e a c h p i c k i n g f r o m t h e five 

t a g g e d p l a n t s •were w e i g h e d a n d l a t e r a d d e d t o g e t t o t a l s e e d 

y i e l d p e r p l a n t a n d e x p r e s s e d i n g r a r a s p e r p l a n t . 



3D 
3 . 1 0 . 2 S e e d y i e l d p e r p l o t 

T h e t o t a l s e e d y ie ld for a n e t p l o t a r e a "was r e c o r d e d 

f r o m o v e r a l l p i c k i n g s a n d e x p r e s s e d i n g r a m s p e r p l o t . 

3 . 1 0 . 3 S e e d y i e l d p e r h e c t a r e 

T h e s e e d y ie ld p e r h e c t a r e w a s w o r k e d o u t b a s e d o n 

s e e d y i e l d p e r n e t p l o t a n d e x p r e s s e d i n k i l o g r a m s p e r 

h e c t a r e . 

3 . 1 0 . 4 - S e e d r e c o v e r y p e r c e n t 

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

s e e d y i e l d p e r p l a n t w i t h f r u i t y i e l d p e r p l a n t o b t a i n e d f rom 

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

S e e d y i e ld p e r p l a n t (g) 
S e e d r e c o v e r y p e r c e n t = x 1 0 0 

F r u i t y i e ld p e r p l a n t (g) 

3 . 1 0 . 5 E^conoxnics o f s e e d p r o d u c t i o n 

T h e p r i c e s of t h e i n p u t s t h a t w^ere p r e v a i l i n g a t t h e t i m e 

of t h e i r u s e \A^ere c o n s i d e r e d to w o r k o u t t h e c o s t of 

c u l t i v a t i o n , ( A p p e n d i x - I l l ) . G r o s s r e t u r n s w a s c a l c u l a t e d by 

m u l t i p l y i n g t h e p r i c e of t h e p r o d u c e ( seeds ) \ v i t h t h e t o t a l 

s e e d y i e l d p r o d u c e d p e r h e c t a r e . Ne t r e t u r n s ( R s . / h a ) w a s 

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

r e t u r n s a n d c o s t b e n e f i t r a t i o w a s w^orked o u t b y d e d u c i n g 

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

3 . 1 1 S e e d q u a l i t y a t t r i b u t e s 

3 . 1 1 . 1 lOOO s e e d w e i g h t 

T h e t h o u s a n d s e e d s f r o m al l t h e t r e a t m e n t s w e r e 

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

s e e d w e i g h t w a s r e c o r d e d a n d e x p r e s s e d i n g r a m s . 
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3 . 1 1 . 2 G e r m i n a t i o n (%) 

G e r m i n a t i o n t e s t w a s c o n d u c t e d i n f o u r r e p l i c a t i o n s of 

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

d e s c r i b e d b y ISTA ( A n o n y m o u s , 1 9 9 3 ) . T h e f i r s t a n d f ina l 

g e r m i n a t i o n c o u n t s w e r e m a d e o n 5*^ a n d lA-^ d a y of 

g e r m i n a t i o n t e s t for n o r m a l s e e d l i n g s a n d e x p r e s s e d i n 

p e r c e n t a g e . 

3 . 1 1 . 3 S h o o t l e n g t h ( c m ) 

D u r i n g g e r m i n a t i o n t e s t , t e n n o r m a l s e e d l i n g s w e r e 

s e l e c t e d r a n d o m l y f r o m e a c h t r e a t m e n t f r o m al l t h e 

r e p l i c a t i o n s o n 14<^ d a y . T h e s h o o t l e n g t h \ v a s m e a s u r e d 

f r o m c o l l a r r e g i o n t o t h e b a s e of t h e l e a f a n d m e a n s h o o t 

l e n g t h -was e x p r e s s e d i n c e n t i m e t e r s . 

3 . 1 1 . 4 - R o o t l e n g t h ( c m ) 

T e n n o r m a l s e e d l i n g s u s e d for s h o o t l e n g t h 

m e a s u r e m e n t w e r e a l s o u s e d for t h e m e a s u r e m e n t of r o o t 

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

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

c e n t i m e t r e s . 

3 . 1 1 . 5 S e e d l i n g d r y - w e i g h t ( m g ) 

T h e s a m e t e n s e e d l i n g s s e l e c t e d for s h o o t a n d r o o t 

l e n g t h m e a s u r e m e n t -were k e p t in a n o v e n m a i n t a i n e d a t 8 5 + 

1° C for 2 4 h o u r s . Af te r d r y i n g , t h e s e d l i n g s w^ere k e p t i n a 

d e s i c a t o r for c o o l i n g . T h e w e i g h t of d r y s e e d l i n g w a s r e c o r d e d 

a n d m e a n w e i g h t "was c a l c u l a t e d p e r s e e d l i n g a n d w a s 

e x p r e s s e d i n m i l i g r a m s ( A n o n . , 1 9 9 3 ) . 



41 
3 . 1 1 . 6 S e e d l i n g v i g o u r i n d e x 

T h e v i g o u r i n d e x of s e e d l i n g s w a s c a l c u l a t e d by 

a d o p t i n g t h e m e t h o d s u g g e s t e d b y A b d u l - B a k i a n d A n d e r s o n 

( 1 9 7 3 ) a n d e x p r e s s e d in n u m b e r b y u s i n g t h e b e l o w f o r m u l a . 

S e e d l i n g v i g o u r i n d e x = G e r m i n a t i o n (%) x ( S h o o t l e n g t h + 

R o o t l e n g t h i n c m ) . 

3 . 1 1 . 7 E l e c t r i c a l c o n d u c t i v i t y o f s e e d l e a c h a t e ( d S m - l ) 

F i v e g r a m s e e d s f r o m e a c h t r e a t m e n t i n f o u r 

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

p e r c e n t m e r c u r i c c h l o r i d e s o l u t i o n a n d t h e n r i n s e d \v i th 

w a t e r for t h r e e t i m e s . T h e s e s e e d s w^ere s o a k e d i n 2 5 cc 

d i s t i l l e d w a t e r in a b e a k e r a n d k e p t in a n i n c u b a t o r 

m a i n t a i n e d a t 2 5 + 1°C t e m p e r a t u r e . After 2 4 h o u r s of 

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

u p t o 2 5 m l b y a d d i n g d i s t i l l e d w a t e r . T h e E C w a s r e c o r d e d 

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

d i s i s i m o n s p e r m e t e r (dSm-i ) 

3 . 1 2 E X P E R I M E N T II : E f f e c t o f c h e m i c a l s p r a y o n s e e d 

y i e l d a n d q u a l i t y i n t o m a t o . 

3 . 1 2 . 1 E x p e r i m e n t a l s i t e 

T h e e x p e r i m e n t w a s c o n d u c t e d o n b l a c k s a n d y c l a y soil 

a t M a i n R e s e a r c h S t a t i o n , U n i v e r s i t y of A g r i c u l t u r a l 

S c i e n c e s , D h a r w a d , p lo t N o . 2 0 4 s i t u a t e d a t a l a t i t u d e of 15° 

1 2 ' N, l o n g i t u d e of 7 5 ° 0 7 ' E a n d a t a n a l t i t u d e of 7 7 4 m 

a b o v e m e a n s e a level . 

3 . 1 2 . 2 C l i m a t e 

T h e m e t e r i o l o g i c a l d a t a p r e s e n t e d in A p p e n d i x - I a n d 

e x p l a i n e d u n d e r 3 .2 
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3 . 1 2 . 3 P r e v i o u s c r o p o n t h e e x p e r i m e n t a l s i t e 

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

g r o \ v n d u r i n g rabi 1 9 9 9 . 

3 . 1 2 . 4 - E x p e r i m e n t a l d e t a i l s 

3 . 1 2 . 4 . 1 T r e a t m e n t d e t a i l s 

T h e e x p e r i m e n t c o n s i s t e d of 16 t r e a t m e n t c o m b i n a t i o n s 

i n v o l v i n g t w o s t a g e s of s p r a y ( m a i n p lo t s ) a n d e i g h t c h e m i c a l s 

( s u b p l o t s ) i n c l u d i n g c o n t r o l w i t h t h r e e r e p l i c a t i o n s . 

M a i n p l o t s : S t a g e s of s p r a y (S) 

S i = At 5 0 p e r c e n t f lo-wering 

S2 = At f ru i t s e t t i n g s t a g e . 

S u b p l o t s : C h e m i c a l s p r a y (C) 

C i = GA3 @ 1 0 0 p p m 

C2 = lAA @ 5 0 p p m 

Cs = NAA @ 5 0 p p m 

C4 = 2 , 4 - D @ 1 p p m 

Cs = E t h r e l @ 2 0 0 p p m 

Ce = T IBA @ 10 p p m 

C7 = D A P @ 2 % 

Cs = C o n t r o l ( w a t e r s p r a y ) 

3 . 1 2 . 4 . 2 T r e a t m e n t c o m b i n a t i o n s 

SiCi S2C1 

S1C2 S2C2 

S1C3 S2C3 

S1C4 S2C4 

S1C5 S2C5 

SiCe S2C6 
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S i C y S2C7 

S i C s S2C8 

A B B R B V A T I O N S U S E D 

S - S t a g e of s p r a y 

C - C h e m i c a l s p r a y 

GA3 - G i b b e r l l i c a c i d 

lAA - I n d o l e a c e t i c a c i d 

NAA - N a p t h a l e i a n a c e t i c a c i d 

2 , 4 - D - 2 , 4 - D i c h l o r o p h e n o x y a c e t i c a c i d 

B t h r e l - 2 - C h l o r o e t h y l e p h o s p h o n i c a c i d 

T I B A - T r i - i o d o b e n z o i c a c i d 

D A P - D i a m m o n i u m p h o s p h a t e 

3 . 1 2 . 4 . 3 R e p l i c a t i o n s 

T h e t r e a t m e n t s w e r e r e p l i c a t e d t h r e e t i m e s 

3 . 1 2 . 4 . 4 D e s i g n a n d l a y o u t 

T h e e x p e r i m e n t -was l a i d o u t i n sp l i t p l o t d e s i g n w i t h 

t h r e e r e p l i c a t i o n s a n d p l a n of l a y o u t i s g iven i n f i g u r e 2 . 

3 . 1 2 . 4 . 5 P l o t s i z e 

G r o s s p l o t s i ze : 4 . 5 x 3 . 6 m 

N e t p l o t s i z e : 3 . 0 x 2 . 4 m 

3 . 1 2 . 5 C u l t u r a l p r a c t i c e s 

3 . 1 2 . 5 . 1 N u r s e r y o p e r a t i o n s 

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

u n d e r 3 . 7 . 1 

3 . 1 2 . ^ 2 P r e p a r a t i o n o f e x p e r i m e n t a l p l o t 

T h e p r e p a r a t i o n of e x p e r i m e n t a l p l o t w a s d o n e by 

fo l l owing t h e p r o c e d u r e a s e x p l a i n e d u n d e r 3 . 7 . 2 a n d t h e 

p l a n of l a y o u t w a s d o n e a s d e p i c t e d i n F i g u r e 2 . 



LEGEND 

CHEMICALS 

C, GA3l00ppm 

Ĉ  IAA50ppm 

C3 NAA50ppm 

Ĉ  2, 4-D 1 ppm 

C5 Ethrel200ppm 

Ĉ  TIBAlOppm 

C, DAPzvo 

Ĉ  Control 

STAGES OF SPRAY 

Sj 50% flowering stage 

S Fruit setting stage 
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3 . 1 2 . 5 . 3 T r a n s p l a n t i n g 

T r a n s p l a n t i n g of t o m a t o w a s d o n e a s e x p l a i n e d i n 3 . 7 . 3 . 

3 . 1 2 . 5 . 4 A p p l i c a t i o n o f f e r t i l i z e r 

A c o m m o n fe r t i l i ze r d o s e of 1 2 0 : 1 0 0 : 6 0 k g 

N : P 2 0 5 : K 2 0 p e r h e c t a r e w a s a p p l i e d i n t h e m a n u a l l y o p e n e d 

f u r r o w s a t a s p a c i n g of 7 5 c m b y u s i n g a m a r k e r . F e r t i l i z e r s 

w e r e a p p l i e d i n t h e f o r m of u r e a , DAP a n d m u r i a t e of p o t a s h 

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

r e s p e c t i v e l y . T h e h a l f of t h e d o s e of n i t r o g e n a n d full d o s e of 

p h o s p h o r u s a n d p o t a s h f e r t i l i z e r s w e r e a p p l i e d a t t h e t i m e of 

t r a n s p l a n t i n g a n d o t h e r h a l f of n i t r o g e n w^as a p p l i e d a t 3 0 

d a y s a f t e r t r a n s p l a n t i n g a s t o p d r e s s . 

3 . 1 2 . 5 . 5 S p r a y i n g o f c h e m i e a l s 

T h e r e q u i r e d c o n c e n t r a t i o n of GAs, lAA, NAA, 2 , 4 - D , 

E t h r e l , TIBA a n d D A P •were p r e p a r e d a n d s p r a y e d o n t h e 

p l a n t a s p e r t h e t r e a t m e n t s . T h e f i r s t s p r a y w^as g i v e n a t 5 0 

p e r c e n t f l o w e r i n g s t a g e a n d s e c o n d s p r a y w a s g i v e n a t f ru i t 

s e t t i n g s t a g e a s p e r t h e p l a n . In t h e s i m i l a r w^ay w^ater w a s 

a l s o s p r a y e d a s c o n t r o l . 

3 . 1 2 . 5 . 6 G a p f i l l i n g 

T h e g a p f i l l ing w^as d o n e b y fo l l owing t h e p r o c e d u r e a s 

e x p l a i n e d u n d e r 3 . 7 . 5 

3 . 1 2 . 5 . 7 A f t e r c a r e 

T h e e x p e r i m e n t a l p l o t w a s k e p t f ree of w e e d s b y r e g u l a r 

h a n d w^eeding. E a r t h i n g u p w a s d o n e a f t e r t o p d r e s s i n g . 

N e c e s s a r y p l a n t p r o t e c t i o n m e a s u r e s w e r e t a k e n t o c o n t r o l 

p e s t a n d d i s e a s e s . 
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3 . 1 2 . 6 B i o m e t r i c o b s e r v a t i o n s 

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

t a g g e d for r e c o r d i n g o b s e r v a t i o n s o n t h e follo^ving g r o w t h a n d 

y i e l d p a r a m e t e r s . 

3 . 1 2 . 6 . 1 G r o w t h p a r a m e t e r s 

3 . 1 2 . 6 . 1 . 1 P l a n t h e i g h t a t h a r v e s t 

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

p r o c e d u r e a s e x p l a i n e d u n d e r 3 . 8 . 1 . 1 

3 . 1 2 . 6 . 1 . 2 N u m b e r o f b r a n c h e s p e r p l a n t 

T h e n u m b e r of b r a n c h e s p e r p l a n t w^as r e c o r d e d by 

folloviring t h e p r o c e d u r e a s e x p l a i n e d u n d e r 3 . 8 . 1 . 2 

3 . 1 2 . 7 F r u i t y i e l d a n d y i e l d c o m p o n e n t s 

3 . 1 2 . 7 . 1 N u m b e r o f f r u i t s p e r p l a n t 

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

f o l l o w i n g t h e p r o c e d u r e a s e x p l a i n e d u n d e r 3 . 9 . 1 . 

3 . 1 2 . 7 . 2 F r u i t y i e l d p e r p l a n t 

T h e f r u i t y ie ld p e r p l a n t w a s r e c o r d e d b y f o l l o w i n g t h e 

p r o c e d u r e a s e x p l a i n e d u n d e r 3 . 9 . 2 . 

3 . 1 2 . 7 . 3 F r u i t y i e l d p e r p l o t 

T h e f r u i t y i e ld p e r p l o t w a s r e c o r d e d b y follo^ving t h e 

p r o c e d u r e a s e x p l a i n e d u n d e r 3 . 9 . 3 . 

3 . 1 2 . 7 . 4 F r u i t y i e l d p e r h e c t a r e 

T h e f r u i t y i e ld p e r h e c t a r e w a s vi/^orked o u t b y fo l lowing 

t h e p r o c e d u r e a s e x p l a i n e d u n d e r 3 . 9 . 4 . 

3 . 1 2 . 8 S e e d y i e l d a n d y i e l d c o m p o n e n t s 

3 . 1 2 . 8 . 1 S e e d y i e l d p e r p l a n t 

T h e s e e d s y ie ld p e r p l a n t w a s r e c o r d e d b y f o l l o w i n g t h e 

p r o c e d u r e a s e x p l a i n e d u n d e r 3 . 1 0 . 1 
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3 . 1 2 . 8 . 2 S e e d y i e l d p e r p l o t 

T h e s e e d y ie ld p e r p l o t w a s r e c o r d e d b y f o l l o w i n g t h e 

p r o c e d u r e a s e x p l a i n e d u n d e r 3 . 1 0 . 2 

3 . 1 2 . 8 . 3 S e e d y i e l d p e r h e e t a r e 

T h e s e e d y ie ld p e r h e c t a r e "was w^orked o u t b y fo l lowing 

t h e p r o c e d u r e a s e x p l a i n e d u n d e r 3 . 1 0 . 3 . 

3 . 1 2 . 8 . 4 S e e d r e c o v e r y p e r c e n t 

T h e s e e d r e c o v e r y p e r c e n t w a s w o r k e d o u t b y fo l lowing 

t h e p r o c e d u r e a s e x p l a i n e d u n d e r 3 . 1 0 . 4 . 

3 . 1 2 . 8 . 5 e c o n o m i c s o f s e e d p r o d u c t i o n 

T h e e c o n o m i c s of s e e d p r o d u c t i o n w^as w^orked o u t by 

fo l l owing t h e p r o c e d u r e a s e x p l a i n e d u n d e r 3 . 1 0 . 5 . 

3 . 1 2 . 9 S e e d q u a l i t y a t t r i b u t e s 

3 . 1 2 . 9 . 1 lOOO s e e d w e i g h t (g) 

T h e 1 0 0 0 s e e d w^eight w a s w o r k e d o u t b y f o l l o w i n g t h e 

p r o c e d u r e a s e x p l a i n e d u n d e r 3 . 1 1 . 1 

3 . 1 2 . 9 . 2 G e r m i n a t i o n (%) 

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

p r o c e d u r e a s e x p l a i n e d u n d e r 3 . 1 1 . 2 

3 . 1 2 . 9 . 3 S h o o t l e n g t h ( c m ) 

T h e s h o o t l e n g t h w a s w o r k e d o u t by f o l l o w i n g t h e 

p r o c e d u r e a s e x p l a i n e d u n d e r 3 . 1 1 . 3 

3 . 1 2 . 9 . 4 - R o o t l e n g t h ( c m ) 

T h e r o o t l e n g t h w a s w o r k e d o u t b y f o l l o w i n g t h e 

p r o c e d u r e a s e x p l a i n e d u n d e r 3 . 1 1 . 4 
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3 . 1 2 . 9 . 5 S e e d l i n g d r y w e i g h t ( m g ) 

T h e s e e d l i n g s d r y w e i g h t w a s w o r k e d o u t by fo l l owing 

t h e p r o c e d u r e a s e x p l a i n e d u n d e r 3 . 1 1 . 5 

3 . 1 2 . 9 . 6 S e e d l i n g v i g o u r i n d e x 

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

t h e m e t h o d a s e x p l a i n e d u n d e r 3 . 1 1 . 6 

3 . 1 2 . 9 . 7 E l e c t r i c a l c o n d u c t i v i t y o f s e e d l e a c h a t e ( d S m - l ) 

T h e e l e c t r i c a l c o n d u c t i v i t y of s e e d l e a c h a t e w a s r e c o r d e d 

b y fo l lowing t h e p r o c e d u r e a s e x p l a i n e d u n d e r 3 . 1 1 . 7 

3 . 1 2 . 1 0 S t a t i s t i c a l a n a l y s i s 

S t a t i s t i c a l a n a l y s i s of t h e d a t a for b o t h t h e e x p e r i m e n t s 

w a s d o n e b y fo l l owing t h e F i s h e r ' s a n a l y s i s of v a r i a n c e 

t e c h n i q u e a s g i v e n b y P a n s e a n d S u k h a t m e ( 1 9 6 7 ) . T h e l eve l 

of s i g n i f i c a n c e u s e d i n F - t e s t w a s 0 . 0 5 . 
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IV. EXPERIMENTAL RESULTS 

E X P E R I M E N T - I : E f f e c t o f m o t h e r p l a n t n u t r i t i o n o n 

s e e d y i e l d a n d q u a l i t y i n t o m a t o 

4-.1 P l a n t h e i g h t 

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

m o t h e r p l a n t n u t r i t i o n a r e p r e s e n t e d in T a b l e 1. 

M o t h e r p l a n t n u t r i t i o n s i g n i f i c a n t l y i n f l u e n c e d t h e p l a n t 

h e i g h t . M a x i m u m p l a n t h e i g h t ( 1 1 4 . 8 cm) w a s o b s e r v e d in 

Ti2 w h i c h w a s o n p a r w i t h T n , T9, Tio, Ts, T7, Te a n d di f fered 

s i g n i f i c a n t l y w i t h r e s t of t h e t r e a t m e n t s . T h e l o w e s t p l a n t 

h e i g h t ( 7 2 . 8 c m ) w a s r e c o r d e d i n T i . 

4 . 2 N u m b e r o f b r a n c h e s p e r p l a n t 

T h e d a t a o n n u m b e r of p r i m a r y , s e c o n d a r y a n d t e r t i a r y 

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

p l a n t n u t r i t i o n a r e p r e s e n t e d i n T a b l e 1. 

T h e n u m b e r of b r a n c h e s p e r p l a n t d i f f e red s i g n i f i c a n t l y 

a m o n g t h e t r e a t m e n t s . M a x i m u m n u m b e r of p r i m a r y 

b r a n c h e s p e r p l a n t w e r e r e c o r d e d in Ti2 (2.4) w h i c h w a s o n 

p a r w i t h Te, T7, Tg, Tg, Tio a n d T n . B u t d i f fe red s i g n i f i c a n t l y 

f r o m r e s t of t h e t r e a t m e n t s . T h e l o w e s t a n d e q u a l n u m b e r of 

p r i m a r y b r a n c h e s p e r p l a n t r e c o r d e d in Ti a n d T2 ( 1 . 2 ) . 

S i m i l a r l y , t h e h i g h e s t n u m b e r of s e c o n d a r y b r a n c h e s 

p e r p l a n t -were r e c o r d e d i n T12 (9.5) w h i c h w^as s i g n i f i c a n t l y 

s u p e r i o r o v e r o t h e r t r e a t m e n t s e x c e p t Te, T7, Ts , Tg, Tio a n d 

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

b r a n c h e s p e r p l a n t w e r e r e c o r d e d in Ti (4 .2) . 

file:///vhich
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T h e m a x i m u m n u m b e r of t e r t i a r y b r a n c h e s p e r p l a n t 

w e r e r e c o r d e d o n T12 (5.5) w h i c h w a s o n p a r w i t h Tg, Tio a n d 

T i l . B u t d i f f e r ed s i g n i f i c a n t l y f r o m r e s t of t h e t r e a t m e n t s . T h e 

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

i n Ti (2 .6) . 

4-.3 D a y s t o 5 0 p e r c e n t f l o f v e r i n g 

T h e d a t a p e r t a i n i n g to d a y s t a k e n for 5 0 p e r c e n t 

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

p r e s e n t e d i n T a b l e 1. 

S i g n i f i c a n t d i f f e r e n c e s w e r e n o t i c e d for d a y s t a k e n for 

5 0 p e r c e n t f l o w e r i n g d u e to d i f f e r e n t l e v e l s of N a n d P . W i t h 

i n c r e a s e i n t h e l eve l of N a n d P, d a y s t o 5 0 p e r c e n t flovc^ering 

show^ed i n c r e a s i n g t r e n d . T h e s i g n i f i c a n t l y m o r e a n d e q u a l 

n u m b e r of d a y s (34 d a y s ) for 5 0 p e r c e n t f l o w e r i n g w e r e 

n o t i c e d i n Tio, T n a n d T12 a n d t h e y w e r e o n p a r w i t h T4, T5, 

Te, T7, Ts a n d T9 a n d s i g n i f i c a n t l y d i f f e red f r o m r e s t of t h e 

t r e a t m e n t s . L o w e r a n d e q u a l n u m b e r of d a y s (28 d a y s ) w e r e 

r e c o r d e d w i t h t h e a p p l i c a t i o n of h i g h e r d o s e s of N a n d P (Ti 

a n d T2). 

4-.4- N u m b e r o f f r u i t s p e r p l a n t 

T h e d a t a o n t o t a l n u m b e r of f r u i t s p e r p l a n t a t d i f f e r e n t 

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

n u t r i t i o n a r e p r e s e n t e d i n T a b l e 2 . 

N u m b e r of f r u i t s p e r p l a n t d i f f e r ed s i g n i f i c a n t l y a m o n g 

t h e t r e a t m e n t s . M a x i m u m t o t a l n u m b e r of f r u i t s p e r p l a n t 

w e r e r e c o r d e d i n t h e t r e a t m e n t T12 ( 4 1 . 5 ) w h i c h \ v a s o n p a r 

w i t h Te, T7, Ts , Tg, Tio a n d T n . B u t s i g n i f i c a n t l y d i f f e red f r o m 
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r e s t of t h e t r e a t m e n t s . T h e l o w e s t n u m b e r of f r u i t s p e r p l a n t 

r e c o r d e d i n T i (19 .3 ) . 

S i m i l a r t r e n d "w^as n o t i c e d i n f i rs t , s e c o n d a n d f o u r t h 

p i c k i n g s b u t i n t h i r d p i c k i n g t r e a t m e n t T12 r e c o r d e d 

m a x i m u m n u m b e r of f r u i t s p e r p l a n t (9 .1) , ^vas o n p a r w i t h 

T4, Ts , Ts , T7, Ts, T9, Tio, T i l . T h e a v e r a g e n u m b e r of f r u i t s p e r 

p l a n t w a s m a x i m u m i n s e c o n d p i c k i n g (10 .1 ) fo l lowed b y 

f i r s t , t h i r d a n d f o u r t h p i c k i n g ( 9 . 1 , 7 . 3 a n d 7 . 0 , r e s p e c t i v e l y ) . 

T h e m e a n t o t a l n u m b e r of f r u i t s p e r p l a n t w a s 3 3 . 7 . 

4 . 5 F r u i t y i e l d p e r p l a n t 

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

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

T a b l e 3 . 

T h e f ru i t y i e ld p e r p l a n t w a s s i g n i f i c a n t l y i n f l u e n c e d b y 

i n c r e a s e d level of N a n d P . W i t h i n c r e a s e i n l eve l of N a n d P, 

t h e r e -was a s i g n i f i c a n t i n c r e a s e i n f r u i t y i e l d p e r p l a n t . 

H i g h e s t t o t a l f ru i t y i e l d p e r p l a n t ^vas r e c o r d e d in t h e 

t r e a t m e n t T12 ( 2 0 5 8 . 3 g) v^h ich w^as o n p a r w i t h T n , Tio, Tg, 

Ts , T7 a n d Te, b u t s i g n i f i c a n t l y d i f fe red f r o m r e s t of t h e 

t r e a t m e n t s . T h e l o w e s t f ru i t y i e ld ( 8 0 7 . 7 g) p e r p l a n t w a s 

n o t i c e d i n T i . 

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

a v e r a g e f ru i t y i e l d p e r p l a n t -^vas m a x i m u m i n s e c o n d p i c k i n g 

( 4 9 3 . 0 g) w h i c h w a s fo l l owed b y f i rs t a n d t h i r d p i c k i n g ( 4 5 2 . 7 

a n d 3 5 2 . 9 g, r e s p e c t i v e l y ) . T h e f o u r t h p i c k i n g r e c o r d e d t h e 

l o w e s t f r u i t y i e ld ( 3 3 3 . 0 g) . T h e m e a n t o t a l f r u i t y ie ld p e r 

p l a n t w^as 1 6 3 1 . 4 g. 
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4-.6 F r u i t y i e l d p e r p l o t (kg) 

T h e d a t a o n f ru i t y i e l d p e r p lo t a t d i f f e r e n t p i c k i n g s a n d 

t o t a l f ru i t y i e ld p e r p l o t a s i n f l u e n c e d b y v a r i e d l eve l s of 

m o t h e r p l a n t n u t r i t i o n a r e p r e s e n t e d in T a b l e 4 . 

T h e f ru i t y i e ld p e r p l o t w a s s i g n i f i c a n t l y i n f l u e n c e d b y 

i n c r e a s e d l eve l s of N a n d P . W i t h i n c r e a s e i n l eve l of N a n d P, 

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

M a x i m u m t o t a l f ru i t y i e l d p e r p l o t w a s r e c o r d e d i n T12 ( 2 4 . 8 2 

kg) w h i c h w^as o n p a r w i t h T n , Tio, Tg, Ts , T7 a n d Te, b u t 

s i g n i f i c a n t l y d i f fe red f r o m r e s t of t h e t r e a t m e n t s . T h e 

t r e a t m e n t Ti r e c o r d e d l o w e s t f ru i t y i e ld ( 1 0 . 5 kg) . S i m i l a r 

t r e n d w a s n o t i c e d i n f i r s t , s e c o n d a n d t h i r d p i c k i n g . B u t in 

f o u r t h p i c k i n g , t r e a t m e n t Te r e c o r d e d m a x i m u m f ru i t y i e ld 

( 4 . 7 kg) w h i c h w a s o n p a r w i t h Te, T7, Ts, T9, Tio, T n a n d T12. 

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

p i c k i n g (5 .7 kg) w h i c h w a s fo l lowed b y f i r s t , t h i r d a n d f o u r t h 

p i c k i n g (5 .4 , 5 .2 a n d 3 . 5 k g , r e s p e c t i v e l y ) . 

4-.7 F r u i t y i e l d p e r h e c t a r e 

T h e d a t a o n f ru i t y i e l d p e r h e c t a r e a t d i f f e r e n t p i c k i n g s 

a n d t o t a l f ru i t y i e ld p e r h e c t a r e a s i n f l u e n c e d b y m o t h e r 

p l a n t n u t r i t i o n a r e p r e s e n t e d in T a b l e 5 . 

F r u i t y ie ld p e r h e c t a r e d i f fered s i g n i f i c a n t l y a m o n g t h e 

t r e a t m e n t s . H i g h e s t t o t a l f ru i t y ie ld w a s r e c o r d e d in 

t r e a t m e n t T12 ( 3 4 . 5 t) w h i c h w^as o n p a r w i t h T n , Tio, Tg, Ts, 

T7 a n d Te b u t d i f f e r ed s i g n i f i c a n t l y f r o m r e s t of t h e 

t r e a t m e n t s . T h e l o w e s t f r u i t y i e ld ( 1 4 . 5 t) w a s r e c o r d e d i n T i . 

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

o b s e r v e d i n Te (6 .5 t) w h i c h w^as o n p a r w i t h Ty, Ts , Tg, Tio, 

T i l a n d T12. T h e l o w e s t f r u i t y i e l d w a s n o t i c e d i n T i (2 .0 t). 

T h e a v e r a g e f ru i t y ie ld p e r h e c t a r e was h i g h e s t i n s e c o n d 

p i c k i n g ( 7 . 9 t) follow^ed b y f i r s t , t h i r d a n d f o u r t h p i c k i n g (7 .4 , 

7 . 2 a n d 4 . 9 t / h a , r e s p e c t i v e l y ) . T h e m e a n t o t a l f r u i t y i e l d p e r 

h e c t a r e w a s 2 7 . 3 t. 

4 . 8 S e e d , y i e l d p e r p l a n t (g) 

T h e d a t a o n s e e d y i e l d p e r p l a n t a t d i f f e r e n t p i c k i n g s 

a n d t o t a l s e e d y ie ld p e r p l a n t a s i n f l u e n c e d b y v a r i e d l e v e l s of 

m o t h e r p l a n t n u t r i t i o n a r e p r e s e n t e d i n T a b l e 6 . 

S i g n i f i c a n t d i f f e r ence w a s n o t i c e d for s e e d y i e l d p e r 

p l a n t d u e t o d i f f e ren t l e v e l s of N a n d P. T h e t r e a t m e n t T12 

r e c o r d e d s i g n i f i c a n t l y h i g h e s t t o t a l s e e d y ie ld ( 1 3 . 9 8 g) \ v h i c h 

w^as o n p a r w i t h T n , Tio, T9, Ts , T? a n d Te, b u t d i f fe red 

s i g n i f i c a n t l y w i t h r e s t of t h e t r e a t m e n t s . T h e l o w e s t s e e d y ie ld 

p e r p l a n t w a s n o t i c e d i n T i ( 4 . 5 2 g). S i m i l a r t r e n d w a s 

o b s e r v e d i n f i r s t , s e c o n d , t h i r d a n d f o u r t h p i c k i n g s . T h e 

a v e r a g e s e e d y i e l d p e r p l a n t •w^as m a x i m u m i n s e c o n d p i c k i n g 

( 3 . 2 1 g) w h i c h w a s fo l lowed b y f i r s t , t h i r d a n d f o u r t h p i c k i n g 

( 2 . 9 6 , 2 . 2 9 a n d 2 . 1 6 g, r e s p e c t i v e l y ) . T h e a v e r a g e t o t a l s e e d 

y i e ld w^as 1 0 . 6 3 g p e r p l a n t . 

4 . 9 S e e d y i e l d p e r p l o t (g) 

T h e d a t a o n s e e d y i e l d p e r p l o t a t d i f f e r e n t p i c k i n g s a n d 

t o t a l s e e d y i e l d p e r p l o t a s i n f l u e n c e d b y v a r i e d l e v e l s of 

m o t h e r p l a n t n u t r i t i o n a r e p r e s e n t e d i n T a b l e 7 . 

file:///vhich
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T h e t o t a l s e e d y ie ld p e r p l a n t w a s s i g n i f i c a n t l y 

i n f l u e n c e d b y d i f f e r e n t l e v e l s of N a n d P . M a x i m u m t o t a l s e e d 

y i e l d p e r p l o t w a s n o t i c e d i n T12 ( 1 7 1 . 2 5 g) w h i c h w a s o n p a r 

w i t h T i l , Tio, Tg, Ts , T7 a n d Te, b u t s i g n i f i c a n t l y d i f fe red f r o m 

r e s t of t h e t r e a t m e n t s . T h e t r e a t m e n t Ti r e c o r d e d l o w e s t t o t a l 

s e e d y i e ld p e r p l o t ( 6 0 . 6 g). S i m i l a r t r e n d i n s e e d y i e l d p e r 

p l o t w^as n o t i c e d i n f i r s t t h r e e p i c k i n g s , b u t i n f o u r t h p i c k i n g , 

t h e t r e a t m e n t Te r e c o r d e d m a x i m u m s e e d y ie ld ( 3 1 . 9 6 g) 

w h i c h w a s o n p a r w i t h Tg, T7, T12, T n , Tio, T9 a n d Ts. I n t h e 

f o u r t h p i c k i n g t h e l o w e s t s e e d y i e ld w a s n o t i c e d in Ti ( 8 . 4 1 

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

p i c k i n g ( 3 7 . 1 2 g) w^hich w^as fo l lowed b y f i r s t ( 3 4 . 1 2 g), t h i r d 

( 3 4 . 2 8 g) a n d f o u r t h p i c k i n g ( 2 3 . 5 0 g) . T h e a v e r a g e t o t a l s e e d 

y i e l d p e r p l o t Avas 1 2 9 . 6 2 g. 

4-. 1 0 S e e d y i e l d p e r h e c t a r e (kg) 

T h e d a t a o n s e e d y ie ld p e r h e c t a r e a t d i f f e r e n t p i c k i n g s 

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

m o t h e r p l a n t n u t r i t i o n a r e p r e s e n t e d i n T a b l e 8 . 

T h e t o t a l s e e d y ie ld p e r h e c t a r e w a s s i g n i f i c a n t l y 

i n f l u e n c e d b y d i f f e r e n t level of N a n d P. M a x i m u m t o t a l s e e d 

y i e l d p e r h a w a s n o t i c e d in T12 ( 2 3 7 . 8 7 kg) w h i c h w a s o n p a r 

w i t h T i l , Tio, Tg, Ts , T7 a n d Te, b u t d i f f e r ed s i g n i f i c a n t l y f r o m 

r e s t of t h e t r e a t m e n t s . T h e t r e a t m e n t Ti r e c o r d e d l o w e s t t o t a l 

s e e d y i e ld p e r h e c t a r e ( 8 4 . 1 7 kg) . S i m i l a r t r e n d v / a s obse i^ved 

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

m a x i m u m s e e d y i e l d -was r e c o r d e d i n Ts ( 4 4 . 3 9 kg) w h i c h ^vas 

o n p a r w i t h Tg, Tio , T7, T12, T n a n d Ts- T h e t r e a t m e n t T i 
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LEGEND 

TREATMENTS 

(N : P Ô  : K O) 

T, (60 : 60 ; 80 kg/ha) 

T, (60 : 120 : 80 kg/ha) 

, (60 : ] 80 : 80 kg/lia) 

(120: 60: 80 kg/ha) 

; (120 : ] 20 : 80 kg/ha) 

\^ (120: 180: 80 kg/ha) 

, (180 : 60: 80 kg/ha) 

(180: 120: 80 kg/ha) 

(180: 180: 80 kg/ha) 

(240 : 60 : 80 kg/ha) 

(240 : 120 : 80 kg/ha) 

r,, (240 : 180: 80 kg/ha) 
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r e c o r d e d lo"w^est s e e d y i e ld p e r h e c t a r e ( 1 1 . 6 8 kg ) . T h e 

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

p i c k i n g ( 5 1 . 5 6 kg) w h i c h w^as follow^ed b y f i r s t ( 4 8 . 2 3 kg) a n d 

t h i r d ( 4 7 . 6 2 kg) a n d t h e low^est s e e d y i e l d w^as i n f o u r t h 

p i c k i n g ( 3 2 . 6 5 kg ) . T h e a v e r a g e t o t a l s e e d y ie ld p e r h a w a s 

1 8 0 . 0 4 kg . 

4-. 1 1 S e e d r e c o v e r y p e r c e n t 

T h e d a t a o n s e e d r e c o v e r y p e r c e n t a t d i f f e r e n t p i c k i n g s 

a n d for t o t a l y i e l d a s i n f l u e n c e d b y v a r i e d l e v e l s of m o t h e r 

p l a n t n u t r i t i o n a r e p r e s e n t e d in T a b l e 1 1 . 

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

b y d i f f e r en t l eve l of N a n d P. T h e m a x i m u m s e e d r e c o v e r y p e r 

c e n t w a s r e c o r d e d i n Ty ( 0 . 7 0 % ) w^hich w a s o n p a r w i t h Te, Ts, 

Tg, Tio, T i l a n d T12 b u t d i f fered s i g n i f i c a n t l y f r o m r e s t of t h e 

t r e a t m e n t s i n f i r s t p i c k i n g . T h e l o w e s t a n d e q u a l s e e d 

r e c o v e r y p e r c e n t w a s r e c o r d e d in Ti a n d T2 ( 0 . 5 6 % ) . S i m i l a r 

t r e n d -was n o t i c e d in f i r s t , s e c o n d , t h i r d a n d f o u r t h p i c k i n g . 

F o r s e e d r e c o v e r y p e r c e n t of t o t a l y i e l d , t h e t r e a t m e n t s Ts, 

Tg, Tio, T i l a n d T12 r e c o r d e d s i g n i f i c a n t l y m a x i m u m a n d 

e q u a l v a l u e s ( 0 . 6 8 % ) a s c o m p a r e d to r e s t of t h e t r e a t m e n t s 

e x c e p t Ty, T4, T5 a n d Te w h i c h w e r e o n p a r w i t h e a c h o t h e r . 

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

i n f i r s t , s e c o n d a n d f o u r t h p i c k i n g s ( 0 . 6 3 % ) fol iov/ed b y t h i r d 

p i c k i n g . T h e a v e r a g e s e e d r e c o v e r y p e r c e n t of t o t a l y i e ld w a s 

0 . 6 4 . 
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4 . 1 2 lOOO s e e d w e i g h t 

T h e d a t a o n t h o u s a n d s e e d w e i g h t a t d i f f e r e n t p i c k i n g s 

a n d for c o m p o s i t e s a m p l e a s i n f l u e n c e d by v a r i e d l e v e l s of 

m o t h e r p l a n t n u t r i t i o n a r e p r e s e n t e d i n T a b l e 1 0 . 

T h e r e \ v e r e 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 t h e t r e a t m e n t s 

d u e to 1 0 0 0 s e e d ^veight. M a x i m u m 1 0 0 0 s e e d w e i g h t w a s 

n o t i c e d i n Te ( 4 . 3 0 g) in f i rs t p i c k i n g w h i c h w a s o n p a r w i t h 

T T , T S , Tg, Tio, T i l a n d T12, b u t d i f f e r ed s i g n i f i c a n t l y w i t h r e s t 

of t h e t r e a t m e n t s . T h e l o w e s t 1 0 0 0 s e e d w e i g h t w a s r e c o r d e d 

i n T i ( 3 . 0 4 g) . 

I n s e c o n d p i c k i n g , t h e m a x i m u m 1 0 0 0 s e e d w e i g h t w a s 

n o t i c e d i n T5 ( 4 . 2 8 g) w h i c h v^as o n p a r w i t h T7, Ts, T9 a n d Tio 

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

t r e a t m e n t T i r e c o r d e d l o w e s t 1 0 0 0 s e e d w e i g h t ( 3 . 0 5 g) . 

I n t h i r d p i c k i n g , t h e h i g h e s t 1 0 0 0 s e e d v / e i g h t v / a s 

n o t i c e d i n Te ( 3 . 8 4 g) w h i c h w a s o n p a r w i t h T5, T7, Ts , T9, Tio, 

T i l a n d T12 b u t differed s i g n i f i c a n t l y f rom r e s t of t h e 

t r e a t m e n t s . S i m i l a r t r e n d vi/^as n o t i c e d i n f o u r t h p i c k i n g a l s o . 

I n c o m p o s i t e s a m p l e , t h e h i g h e s t 1 0 0 0 s e e d w e i g h t ^vas 

r e c o r d e d i n T7 ( 4 . 0 8 g) w h i c h w a s o n p a r w i t h Te, Ts , Tg, Tio, 

T i l a n d T12 b u t d i f fered s i g n i f i c a n t l y w i t h r e s t of t h e 

t r e a t m e n t s . T h e l o w e s t 1 0 0 0 s e e d -weight w a s o b s e r v e d in Ti 

(2 .9 g) . 

T h e a v e r a g e 1 0 0 0 s e e d w e i g h t w a s m a x i m u m i n f i rs t 

p i c k i n g ( 3 . 8 2 g) w h i c h w a s f o l l o w e d b y s e c o n d ( 3 . 7 9 g), t h i r d 

( 3 . 5 6 g) a n d low^est a v e r a g e 1 0 0 0 s e e d w e i g h t w a s r e c o r d e d in 

file:///vere
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f o u r t h p i c k i n g ( 2 . 8 4 g) . T h e a v e r a g e 1 0 0 0 s e e d w e i g h t of 

c o m p o s i t e s a m p l e w a s 3 . 6 9 g. 

4-. 1 3 G e r m i n a t i o n p e r c e n t a g e 

T h e d a t a o n p e r c e n t s e e d g e r m i n a t i o n a t d i f fe ren t 

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

l e v e l s of m o t h e r p l a n t n u t r i t i o n a r e p r e s e n t e d i n T a b l e 1 1 . 

T h e r e "were s i g n i f i c a n t d i f f e r e n c e s o n p e r c e n t s e e d 

g e r m i n a t i o n a m o n g t h e t r e a t m e n t s d u e t o d i f f e r e n t l e v e l s of N 

a n d P . I n f i r s t p i c k i n g , t h e h i g h e s t p e r c e n t g e r m i n a t i o n w a s 

r e c o r d e d i n Te ( 9 8 . 5 %) w h i c h differed s i g n i f i c a n t l y f rom T9, 

Tio, T i l , T12, T i , T2, T3 a n d o n p a r w i t h T4, T5, T7 a n d Ts. T h e 

l o w e s t p e r c e n t a g e of g e r m i n a t i o n w a s r e c o r d e d i n Ti ( 8 9 . 5 0 

% ) . 

I n s e c o n d p i c k i n g , t h e h i g h e s t p e r c e n t g e r m i n a t i o n w a s 

r e c o r d e d i n T5 ( 9 7 . 7 5 %) w h i c h w a s o n p a r w i t h T7, T5, Ts, T4, 

T 9 a n d T3 a n d d i f f e red s i g n i f i c a n t l y w i t h r e s t of t h e 

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

Ti ( 8 4 . 5 0 % ) . 

I n t h i r d p i c k i n g , t h e m a x i m u m p e r c e n t g e r m i n a t i o n w^as 

o b s e r v e d i n Te ( 9 2 . 2 5 %) w h i c h di f fered s i g n i f i c a n t l y f r o m T12, 

T3, T2 a n d T i a n d o n p a r w i t h T7, Ts, T9, Tio, T n , T5 a n d T4. 

T h e t r e a t m e n t Ti r e c o r d e d l o w e s t g e r m i n a t i o n p e r c e n t ( 8 2 . 2 5 

% ) . 

T h e t r e a t m e n t s show^ed n o n s i g n i f i c a n t d i f f e r e n c e in 

f o u r t h p i c k i n g . 

I n c o m p o s i t e s a m p l e , t h e h i g h e s t p e r c e n t g e r m i n a t i o n 

-was r e c o r d e d i n Te ( 9 2 . 2 5 %) w h i c h w^as o n p a r w i t h T4, T5, 
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LEGEND 

TREATMENTS 

(N : ?p,: Kp) 

T, (60 ; 60 : 80 kg/ha) 

T, (60 : 120 : 80 kg/ha) 

T, (60: 180: 80 kg/ha) 

T̂  (120: 60: 80 kg/ha) 

T, (120: 120: 80 kg/ha) 

T̂_ (120: 180: 80 kg/ha) 

T̂  (180: 60: 80 kg/ha) 

T̂  (180 : 120: 80 kg/lia) 

T.̂  (180: 180 : 80 kg/lia) 

T,̂ , (240 : 60 : 80 kg/lia) 

T ,̂ (240: 120: 80 kg/ha) 

T,, (240: 180: 80 kg/ha) 
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Ty, Ts , Tg, Tio, T i l a n d T12 b u t d i f fered s i g n i f i c a n t l y f rom r e s t 

of t h e t r e a t m e n t s . T h e l o \ v e s t p e r c e n t g e r m i n a t i o n w a s 

n o t i c e d i n T i ( 8 1 . 5 0 % ) . 

T h e a v e r a g e p e r c e n t g e r m i n a t i o n w a s m a x i m u m in f irs t 

p i c k i n g ( 9 3 . 8 8 %) w h i c h w a s fol lowed b y s e c o n d ( 9 2 . 2 7 % ) , 

t h i r d ( 8 7 . 8 0 %) a n d f o u r t h p i c k i n g ( 7 7 . 0 % ) . T h e a v e r a g e 

p e r c e n t g e r m i n a t i o n of c o m p o s i t e s a m p l e w a s 8 8 . 0 4 p e r c e n t . 

4-. 1 4 S e e d l i n g r o o t l e n g t h 

T h e d a t a o n r o o t l e n g t h a t d i f f e ren t p i c k i n g s a n d for 

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

p l a n t n u t r i t i o n a r e p r e s e n t e d i n T a b l e 1 2 . 

M o t h e r p l a n t n u t r i t i o n s i g n i f i c a n t l y i n f l u e n c e d t h e r o o t 

l e n g t h i n a l l t h e p i c k i n g s . I n f i rs t p i c k i n g t r e a t m e n t T12 

r e c o r d e d h i g h e s t r o o t l e n g t h ( 5 . 9 8 cm) w h i c h w a s o n p a r w i t h 

T i l , Tio , T9, b u t d i f f e red s i g n i f i c a n t l y w i t h r e s t of t h e 

t r e a t m e n t s . T r e a t m e n t T i r e c o r d e d low^est r o o t l e n g t h (3 .32 

c m ) . 

I n s e c o n d p i c k i n g T12 r e c o r d e d t h e h i g h e s t r o o t l e n g t h 

( 5 . 8 3 c m ) w h i c h w a s o n p a r w i t h T n , Tio, T9, Ts , Ty a n d Te 

b u t s i g n i f i c a n t l y d i f fe red -with r e s t of t h e t r e a t m e n t s . T h e 

low^est r o o t l e n g t h w^as r e c o r d e d in Ti (3 .4 c m ) . S i m i l a r t r e n d 

w^as n o t i c e d i n t h i r d p i c k i n g . 

I n f o u r t h p i c k i n g , T s r e c o r d e d t h e h i g h e s t r o o t l e n g t h 

( 4 . 9 8 c m ) w h i c h w a s s i g n i f i c a n t l y s u p e r i o r o v e r r e s t of t h e 

t r e a t m e n t s . T h e t r e a t m e n t Ti r e c o r d e d l o w e s t r o o t l e n g t h 

( 2 . 9 8 c m ) . 
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In c o m p o s i t e s a m p l e , T12 r e c o r d e d s i g n i f i c a n t l y h i g h e s t 

r o o t l e n g t h ( 5 . 4 4 c m ) ove r o t h e r t r e a t m e n t s e x c e p t T7, Ts , Tg, 

Tio a n d T n w h i c h w e r e o n p a r w i t h e a c h o t h e r . T h e l o w e s t 

r o o t l e n g t h of 3 . 2 1 c m w^as o b s e r v e d i n T i . 

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

( 5 . 0 5 c m ) ^ v h i c h w a s follow^ed b y s e c o n d (5 .02) , t h i r d ( 4 . 6 5 

c m ) a n d f o u r t h p i c k i n g ( 3 . 7 5 c m ) . T h e a v e r a g e r o o t l e n g t h of 

c o m p o s i t e s a m p l e w a s 4 . 6 c m . 

4 . 1 5 S e e d l i n g s h o o t l e n g t h 

T h e d a t a o n s h o o t l e n g t h a t d i f f e r e n t p i c k i n g s a n d for 

c o m p o s i t e s a m p l e a s i n f l u e n c e d b y v a r i e d l eve l s of m o t h e i -

p l a n t n u t r i t i o n a r e p r e s e n t e d i n T a b l e 1 3 . 

T h e s h o o t l e n g t h w^as s i g n i f i c a n t l y i n f l u e n c e d b y 

d i f f e r en t l e v e l s of N a n d P. T h e h i g h e s t s h o o t l e n g t h v / a s 

r e c o r d e d i n T n ( 8 . 7 cm) w^hich w a s o n p a r w i t h T12, Tg, Tio, 

Ts , T7, Te a n d T5. T h e low^est s h o o t l e n g t h w a s r e c o r d e d i n Ti 

( 5 . 2 9 c m ) i n f i r s t p i c k i n g . 

I n s e c o n d p i c k i n g , t h e m a x i m u m s h o o t l e n g t h w a s 

r e c o r d e d i n T12 ( 8 . 9 8 cm) w h i c h w a s o n p a r w i t h T n , Tio , Tg, 

Ts, T7 a n d Te, b u t d i f fered s i g n i f i c a n t l y f rom r e s t of t h e 

t r e a t m e n t s . T h e l o w e s t s h o o t l e n g t h w a s n o t i c e d i n Ti ( 5 . 3 c m ) 

S i m i l a r t r e n d w a s n o t i c e d i n t h i r d p i c k i n g . 

I n f o u r t h p i c k i n g , Tio r e c o r d e d t h e m a x i m u m s h o o t 

l e n g t h ( 7 . 1 7 c m ) w^hich w^as o n p a r w i t h T12, T n a n d Ts b u t 

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

s h o o t l e n g t h -was r e c o r d e d in Ti ( 3 . 8 6 c m ) . 
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I n c o m p o s i t e s a m p l e , t h e h i g h e s t s h o o t l e n g t h r e c o r d e d 

i n Ti2 ( 7 . 5 3 c m ) w h i c h w a s o n p a r w i t h Te, Ty, Ts, T9, Tio a n d 

T i l b u t d i f f e r e d s i g n i f i c a n t l y \AAth r e s t of t h e t r e a t m e n t s . T h e 

t r e a t m e n t T i r e c o r d e d low^est s h o o t l e n g t h ( 4 . 7 9 c m ) . 

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

p i c k i n g ( 7 . 9 9 c m ) w h i c h ^A/•as f o l l o w e d b y f i rs t ( 7 . 8 5 c m ) , t h i r d 

( 7 . 1 6 c m ) a n d f o u r t h p i c k i n g ( 5 . 9 6 c m ) . T h e a v e r a g e s h o o t 

l e n g t h of c o m p o s i t e s a m p l e w a s ( 6 . 5 1 c m ) . 

4 . 1 6 S e e d l i n g v i g o u r i n d e x 

T h e d a t a o n v i g o u r i n d e x a t d i f f e ren t p i c k i n g s a n d for 

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

p l a n t n u t r i t i o n a r e p r e s e n t e d i n T a b l e 1 4 . 

S i g n i f i c a n t d i f f e r e n c e s w e r e o b s e r v e d for v i g o u r i n d e x 

d u e t o d i f f e r e n t l eve l s of N a n d P . m a x i m u m v i g o u r i n d e x w a s 

n o t i c e d i n Te ( 1 3 8 4 ) in f i r s t p i c k i n g -which w a s o n p a r w i t h 

T i l , Ts, Ty a n d T9, b u t s i g n i f i c a n t l y d i f fe red f r o m r e s t of t h e 

t r e a t m e n t s . T h e low^er v i g o u r i n d e x (767) w^as r e c o r d e d i n T i . 

I n s e c o n d p i c k i n g a l s o t h e t r e a t m e n t Te r e c o r d e d h i g h e s t 

v i g o u r i n d e x ( 1 3 8 4 ) w^hich w^as o n p a r w i t h T7, Tg, T12, T n b u t 

d i f fe red s i g n i f i c a n t l y f rom r e s t of t h e t r e a t m e n t s . T r e a t m e n t 

Ti r e c o r d e d s i g n i f i c a n t l y l o w e s t v i g o u r i n d e x (735 ) . 

I n t h i r d p i c k i n g , Tio r e c o r d e d h i g h e s t v i g o u r i n d e x 

( 1 2 7 1 ) w h i c h w a s o n p a r w i t h Ts , T9, Te a n d Ty, b u t d i f f e red 

s i g n i f i c a n t l y f r o m r e s t of t h e t r e a t m e n t s . T h e t r e a t m e n t Ti 

r e c o r d e d s i g n i f i c a n t l y l o w e s t v i g o u r i n d e x (690 ) . 

I n f o u r t h p i c k i n g , T n r e c o r d e d h i g h e s t v i g o u r i n d e x 

(867) w^hich w a s o n p a r w i t h T12, Tio, Ts, T7 a n d d i f f e red 

file:///AAth
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LEGEND 

4 

TREATMENTS 

(N : P , 0 , : K,0) 

T, (60 : 60 : 80 kg/lia) 

T, (60 : 120 : 80 kg/ha) 

T, (60 ; ] 80 : 80 kg/ha) 

(120 : 60 : 80 kg/lia) 

T, (120 : 120: 80 kg/ha) 

T̂ , (120: 180: 80 kg/ha) 

T_ (180 : 60 : 80 kg/fia) 

•i; (180 : 120: 80 kg/ha) 

'[\^ (180 : 180: 80 kg/ha) 

T,„ (240 : 60 : 80 kg/ha) 

T,, (240: 120: 80 kg/ha) 

T,, (240 : 180: 80 kg/ha) 
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s i g n i f i c a n t l y f r o m r e s t of t h e t r e a t m e n t s . T h e t r e a t m e n t Ti 

r e c o r d e d l o w e s t v i g o u r i n d e x ( 5 0 1 ) . 

I n c o m p o s i t e s a m p l e , Tg n o t i c e d s i g n i f i c a n t l y h i g h e r 

v i g o u r i n d e x ( 1 1 4 3 ) ove r o t h e r t r e a t m e n t s e x c e p t Te, Ty, Ts, 

Tio, T i l a n d T12 w h i c h w^as o n p a r w i t h e a c h o t h e r . T h e l o w e s t 

v i g o u r i n d e x w a s n o t i c e d i n T i ( 6 5 2 ) . 

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

( 1 2 1 0 ) f o l l o w e d b y s e c o n d ( 1 2 0 4 ) a n d t h i r d p i c k i n g ( 1 1 0 2 ) 

a n d l o w e s t v i g o u r i n d e x ^vas n o t i c e d in f o u r t h p i c k i n g (750 ) . 

T h e a v e r a g e v i g o u r i n d e x of c o m p o s i t e s a m p l e w a s 9 9 0 . 

4 . 1 7 S e e d l i n g d r y i v e i g h t ( m g ) 

T h e d a t a o n s e e d l i n g d r y v / e igh t a t d i f f e r e n t p i c k i n g s 

a n d for c o m p o s i t e s a m p l e a s i n f l u e n c e d b y v a r i e d l e v e l s of 

m o t h e r p l a n t n u t r i t i o n a r e p r e s e n t e d i n T a b l e 1 5 . 

T h e s e e d l i n g d r y w^eight w a s s i g n i f i c a n t l y i n f l u e n c e d by 

i n c r e a s e d l e v e l s of N a n d P i n a l l t h e p i c k i n g s . I n f i rs t 

p i c k i n g , t h e m a x i m u m a n d e q u a l s e e d l i n g d r y w e i g h t w a s 

r e c o r d e d i n T9 a n d Tio ( 3 2 . 5 m g ) w h i c h w e r e o n p a r w i t h Te, 

Ts, T i l , T12 a n d T7, b u t d i f f e r ed s i g n i f i c a n t l y f r o m r e s t of t h e 

t r e a t m e n t s . T h e low^est s e e d l i n g d r y w^eight w^as n o t i c e d in Ti 

( 1 8 . 2 5 m g ) . 

I n s e c o n d p i c k i n g , t h e m a x i m u m a n d e q u a l s e e d l i n g d r y 

w^eight w a s r e c o r d e d in T7, Tio a n d T n ( 3 2 . 0 m g ) w h i c h w e r e 

o n p a r w i t h Te, Tg, T12 a n d T s b u t s i g n i f i c a n t l y d i f f e r e d f rom 

r e s t of t h e t r e a t m e n t s . T h e t r e a t m e n t T i r e c o r d e d 

s i g n i f i c a n t l y low^er s e e d l i n g d r y w e i g h t ( 1 8 . 5 m g ) . 
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I n t h i r d p i c k i n g , m a x i m u m a n d e q u a l s e e d l i n g d r y 

w e i g h t w a s n o t i c e d in T7, T n a n d T12 ( 2 8 . 2 5 m g ) w h i c h w e r e 

o n p a r w i t h Te, Ts a n d Tio b u t differed s i g n i f i c a n t l y f rom r e s t 

of t h e t r e a t m e n t s . T h e low^est s e e d l i n g d r y w^eight ^vas n o t i c e d 

i n T i ( 1 6 . 5 m g ) . S i m i l a r t r e n d w^as n o t i c e d i n f o u r t h p i c k i n g . 

I n c o m p o s i t e s a m p l e , T7 r e c o r d e d s i g n i f i c a n t l y h i g h e r 

s e e d l i n g d r y w^eight ( 2 9 . 5 m g ) ove r r e s t of t h e t r e a t m e n t s 

e x c e p t Te, Ts, Tg, Tio, T n a n d T12 w^hich w e r e o n p a r w i t h e a c h 

o t h e r . T h e l o w e s t s e e d l i n g d r y w e i g h t ( 1 6 . 5 8 m g ) w a s n o t i c e d 

i n T i . 

T h e a v e r a g e s e e d l i n g d r y w e i g h t w^as m a x i m u m in f i rs t 

p i c k i n g ( 2 9 . 2 7 mg) w^hich w a s fo l lowed by s e c o n d ( 2 8 . 8 5 mg) , 

t h i r d ( 2 4 . 7 5 mg) a n d f o u r t h p i c k i n g ( 2 2 . 1 7 m g ) , a v e r a g e 

s e e d l i n g d r y w e i g h t of c o m p o s i t e s a m p l e w a s 1 6 . 5 8 m g . 

4 . 1 8 E l e c t r i c a l c o n d u c t i v i t y ( d S m 1) 

T h e d a t a o n E C of s e e d l e a c h a t e a t d i f f e r e n t p i c k i n g s 

a n d for c o m p o s i t e s a m p l e a s i n f l u e n c e d b y v a r i o u s l eve l s of 

m o t h e r p l a n t n u t r i t i o n a r e p r e s e n t e d i n T a b l e 1 6 . 

S i g n i f i c a n t d i f f e r e n c e s w e r e o b s e r v e d for E C d u e to 

d i f f e r e n t l eve l of N a n d P . T h e l o w e s t E C w^as n o t i c e d in Te 

(0 .9 d S m - i ) w h i c h w a s o n p a r w i t h T5, T7 a n d Ts b u t d i f fered 

s i g n i f i c a n t l y f rom r e s t of t h e t r e a t m e n t s i n f i r s t p i c k i n g . T h e 

h i g h e s t E C w a s o b s e r v e d i n T i ( 1 . 1 9 d S m - i ) . 

I n s e c o n d p i c k i n g , t h e l e a s t E C w^as r e c o r d e d i n Te ( 0 . 9 7 

d S m - i ) w h i c h w a s o n p a r -with T5 a n d T7 b u t d i f fered 

s i g n i f i c a n t l y f rom r e s t of t h e t r e a t m e n t s . T h e T i r e c o r d e d 

h i g h e s t E C ( 1 . 2 2 d S m - i ) . 
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I n t h i r d p i c k i n g T5 a n d Te r e c o r d e d s i g n i f i c a n t l y l e a s t 

v a l u e for E C ( 1 . 1 0 d S m - i ) o v e r o t h e r t r e a t m e n t s e x c e p t T7 

"which w e r e o n p a r "with e a c h o t h e r . T h e Ti r e c o r d e d h i g h e s t 

E C ( 1 . 3 6 d S m - i ) . 

I n f o u r t h p i c k i n g , t h e l e a s t E C "was o b s e r v e d i n Te ( 1 . 6 2 

d S m - i ) "which "was o n p a r "with T4, T5, T7 a n d Ts b u t d i f fered 

s i g n i f i c a n t l y f rora r e s t of t h e t r e a t m e n t s . T h e h i g h e s t E C w a s 

n o t i c e d i n Ti ( 1 . 8 5 d S m - i ) . 

I n c o m p o s i t e s a m p l e Te r e c o r d e d s i g n i f i c a n t l y l e a s t E C 

( 0 . 9 4 d S m - i ) o v e r o t h e r t r e a t m e n t s e x c e p t T5 a n d T7 w h i c h 

w^ere o n p a r w i t h e a c h o t h e r . 

T h e a v e r a g e E C "was l e a s t in f i rs t p i c k i n g ( 0 . 9 1 dSm- i ) 

follo"wed b y s e c o n d , t h i r d a n d l a s t p i c k i n g ( 0 . 9 7 , 1 .18 a n d 1.7 

d S m - i , r e s p e c t i v e l y ) . T h e a v e r a g e E C of c o m p o s i t e s a m p l e "was 

1 .03 d S m - i . 

K x p e r i t n e n t II : E f f e c t o f c h e m i c a l s p r a y o n s e e d y i e l d 

a n d q u a l i t y i n t o m a t o 

4 . 2 . 1 P l a n t h e i g h t 

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

c h e m i c a l s a n d s t a g e s of s p r a y a r e p r e s e n t e d i n T a b l e 17 . 

S t a g e of s p r a y h a d n o n s i g n i f i c a n t i n f l u e n c e o n p l a n t 

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

p l a n t h e i g h t . 

S p r a y i n g t h e c h e m i c a l a t 5 0 p e r c e n t f lo"wering s t a g e (Si) 

r e c o r d e d t h e h i g h e r p l a n t h e i g h t (94 .4 c m ) "w^hich "was o n p a r 

"With f r u i t s e t t i n g s t a g e - S2 ( 9 1 . 5 c m ) . 
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P l a n t h e i g h t d i f fered s i g n i f i c a n t l y d u e to c h e m i c a l s p r a y , 

a p p l i c a t i o n of GA3 1 0 0 p p m (Ci) r e c o r d e d s i g n i f i c a n t l y h i g h e r 

p l a n t h e i g h t ( 1 2 3 . 0 cm) a s c o m p a r e d t o o t h e r c h e m i c a l s a n d 

c o n t r o l . T h i s w a s fol lowed b y NAA 5 0 p p m ( 1 1 3 . 2 c m ) t h e 

l o w e s t p l a n t h e i g h t w a s n o t i c e d i n c o n t r o l ( 7 1 . 0 c m ) . 

T h e f i r s t o r d e r i n t e r a c t i o n s e x h i b i t e d s i g n i f i c a n t effect 

o n p l a n t h e i g h t for t h e c h e m i c a l s a t s a m e s t a g e . T h e C i a t S i 

a n d S2 s t a g e ( 1 2 5 . 3 a n d 1 2 0 . 8 c m , r e s p e c t i v e l y ) g a v e 

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

c h e m i c a l s s p r a y . T h i s w a s fo l lowed b y C3 a t S i a n d S2 ( 1 1 5 . 7 

c m a n d 1 1 0 . 6 c m , r e s p e c t i v e l y ) . T h e l o w e s t p l a n t h e i g h t w a s 

n o t i c e d i n Cs a t S i a n d S2 ( 7 0 . 6 a n d 7 1 . 3 c m , r e s p e c t i v e l y ) . 

T h e i n t e r a c t i o n s for s t a g e s of s p r a y a t s a m e o r d i f f e r e n t 

c h e m i c a l s i n f l u e n c e d t h e p l a n t h e i g h t s i g n i f i c a n t l y . S i C i 

r e c o r d e d s i g n i f i c a n t l y h i g h e r p l a n t h e i g h t ( 1 2 5 . 3 c m ) 

c o m p a r e d t o o t h e r c o m b i n a t i o n s e x c e p t S2C1 ( 1 2 0 . 8 c m ) 

w h i c h w^as o n p a r w i t h e a c h o t h e r . 

4- .2 .2 N u m b e r o f b r a n c h e s p e r p l a n t 

T h e d a t a o n n u m b e r of p r i m a r y , s e c o n d a r y a n d t e r t i a r y 

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

p r e s e n t e d i n T a b l e 17 . 

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

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

o n n u m b e r of s e c o n d a r y a n d t e r t i a r y b r a n c h e s p e r p l a n t . S i 

r e c o r d e d s i g n i f i c a n t l y h i g h e r s e c o n d a r y a n d t e r t i a r y b r a n c h e s 

p e r p l a n t ( 7 . 3 a n d 3 . 8 , r e s p e c t i v e l y ) c o m p a r e d t o S2 ( 6 . 0 a n d 

3 . 3 , r e s p e c t i v e l y ) . 
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T h e n u m b e r of b r a n c h e s p e r p l a n t d i f f e r e d s i g n i f i c a n t l y 

d u e t o c h e m i c a l s p r a y . All t h e c h e m i c a l s i n c r e a s e d t h e 

n u m b e r of b r a n c h e s p e r p l a n t c o m p a r e d t o c o n t r o l . GA3 1 0 0 

p p m (Ci) r e c o r d e d s i g n i f i c a n t l y m o r e n u m b e r of p r i m a r y 

b r a n c h e s (2.0) , s e c o n d a r y b r a n c h e s (9.1) a n d t e r t i a r y 

b r a n c h e s p e r p l a n t (4 .6) o v e r o t h e r c h e m i c a l s a n d c o n t r o l 

e x c e p t NAA 5 0 p p m (C3) a n d lAA 5 0 p p m (C2) w h i c h w e r e o n 

p a r w i t h e a c h o t h e r . T h e l o w e s t n u m b e r of p r i m a r y , 

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

c o n t r o l ( 1 . 2 , 5 . 3 a n d 2 . 4 , r e s p e c t i v e l y ) . 

T h e i n t e r a c t i o n s of c h e m i c a l s a t t h e s a m e s t a g e 

e x h i b i t e d s i g n i f i c a n t effect on n u m b e r of b r a n c h e s p e r p l a n t . 

C i a t S i r e c o r d e d s i g n i f i c a n t l y m o r e n u m b e r of p r i m a r y , 

s e c o n d a r y a n d t e r t i a r y b r a n c h e s p e r p l a n t ( 2 . 2 , 1 0 . 4 a n d 5 . 2 , 

r e s p e c t i v e l y ) o v e r o t h e r c o m b i n a t i o n s e x c e p t S i C i , SiC2, S1C3 

for p r i m a r y b r a n c h e s , a n d S i C i , S1C3 for t e r t i a r y b r a n c h e s 

w h i c h w^ere o n p a r w i t h e a c h o t h e r . T h e l o w e s t n u m b e r of 

p r i m a r y , s e c o n d a r y a n d t e r t i a r y b r a n c h e s p e r p l a n t ^A ê̂ e 

r e c o r d e d i n S i C s ( 1 . 3 , 5 . 3 a n d 2 . 4 , r e s p e c t i v e l y ) . S i m i l a r l y Ci 

a t 82 r e c o r d e d s i g n i f i c a n t l y m o r e n u m b e r of p r i m a r y , 

s e c o n d a r y a n d t e r t i a r y b r a n c h e s p e r p l a n t ( 1 . 8 , 7 . 8 a n d 4 . 1 , 

r e s p e c t i v e l y ) e x c e p t S2C2, S2C3 for p r i m a r y b r a n c h e s , S2C3 for 

s e c o n d a r y b r a n c h e s a n d S2C2, S2C3, S2C4 for t e r t i a r y 

b r a n c h e s w h i c h w e r e o n p a r w i t h e a c h o t h e r . T h e l o w e s t 

n u m b e r of p r i m a r y , s e c o n d a r y a n d t e r t i a r y b r a n c h e s p e r 

p l a n t ( 1 . 2 , 5 .4 a n d 2 . 4 , r e s p e c t i v e l y ) r e c o r d e d i n S2C8. 
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T h e i n t e r a c t i o n of s t a g e s of s p r a y a t s a m e o r d i f f e r e n t 

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

s i g n i f i c a n t l y . S i C l r e c o r d e d s i g n i f i c a n t l y m o r e n u m b e r of 

p r i m a r y , s e c o n d a r y a n d t e r t i a r y b r a n c h e s p e r p l a n t (2 .2 , 1 0 . 4 

a n d 5 . 2 , r e s p e c t i v e l y ) o v e r r e s t of t h e c o m b i n a t i o n s e x c e p t 

S1C2, S1C3 a n d S2C1 for p r i m a r y a n d t e r t i a r y b r a n c h e s w h i c h 

w e r e o n p a r w i t h e a c h o t h e r . T h e l o w e s t n u m b e r of p r i m a r y , 

s e c o n d a r y a n d t e r t i a r y b r a n c h e s p e r p l a n t ( 1 . 2 , 5 . 3 a n d 2 . 4 , 

r e s p e c t i v e l y ) r e c o r d e d i n S2C8, S i C s a n d S2C8, r e s p e c t i v e l y . 

4 . 2 . 3 N u m b e r o f f r u i t s p e r p l a n t 

T h e d a t a o n n u m b e r of f r u i t s p e r p l a n t a t d i f f e r e n t 

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

b y c h e m i c a l s a n d s t a g e s of s p r a y a r e p r e s e n t e d i n T a b l e 1 8 . 

I r r e s p e c t i v e of c h e m i c a l s a n d s t a g e s of s p r a y , a v e r a g e 

n u m b e r of f r u i t s p e r p l a n t w e r e m a x i m u m i n s e c o n d p i c k i n g 

(9 .2) fo l lowed b y f i r s t , t h i r d a n d l a s t p i c k i n g ( 8 . 9 , 7 . 2 a n d 7 . 2 , 

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

f r o m a l l t h e f o u r p i c k i n g s w a s 3 2 . 5 . 

S t a g e s of s p r a y s i g n i f i c a n t l y i n f l u e n c e d t h e n u m b e r of 

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

f r u i t s p e r p l a n t ( 1 0 . 1 , 1 0 . 2 , 7 . 9 a n d 7 .7 ) i n f i rs t , s e c o n d , 

t h i r d a n d f o u r t h p i c k i n g r e s p e c t i v e l y c o m p a r e d to S2 ( 7 . 7 , 

8 . 3 , 6 . 6 a n d 6 . 6 , r e s p e c t i v e l y ) . T h e t o t a l n u m b e r of f r u i t s p e r 

p l a n t \ v e r e a l s o s i g n i f i c a n t l y m a x i m u m i n S i ( 35 .9 ) c o m p a r e d 

t o S2 ( 2 9 . 2 ) . 

T h e n u m b e r of f r u i t s p e r p l a n t d i f f e red s i g n i f i c a n t l y d u e 

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

file:///vere
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of f r u i t s p e r p l a n t c o m p a r e d t o c o n t r o l . GAs 1 0 0 p p m (Ci) 

r e c o r d e d s i g n i f i c a n t l y m o r e n u m b e r of f r u i t s p e r p l a n t ( 1 1 . 6 , 

1 2 . 3 , 8 . 8 a n d 8.7) in f i rs t , s e c o n d , t h i r d a n d f o u r t h p i c k i n g , 

r e s p e c t i v e l y o v e r o t h e r c h e m i c a l s a n d c o n t r o l e x c e p t NAA 5 0 

p p m (Ca) i n s e c o n d p i c k i n g , lAA 5 0 p p m (C2), NAA 5 0 p p m 

(C3), 2 , 4 - D 1 p p m (C4) i n t h i r d a n d f o u r t h p i c k i n g w h i c h w e r e 

o n p a r w i t h e a c h o t h e r . T h e t o t a l n u m b e r of f r u i t s p e r p l a n t 

w e r e a l s o s i g n i f i c a n t l y h i g h e r i n GA3 1 0 0 p p m ( 4 1 . 5 ) ove r 

o t h e r c h e m i c a l s a n d c o n t r o l e x c e p t NAA 5 0 p p m (C3) \ v h i c h 

w^ere o n p a r w i t h e a c h o t h e r . T h e low^est n u m b e r of f r u i t s p e r 

p l a n t \ v e r e n o t i c e d in c o n t r o l ( 2 4 . 2 0 ) . 

T h e i n t e r a c t i o n s of c h e m i c a l s p r a y a t t h e s a m e s t a g e 

e x h i b i t e d s i g n i f i c a n t effect o n n u m b e r of f r u i t s p e r p l a n t . Ci 

a t S i r e c o r d e d s i g n i f i c a n t l y m o r e n u m b e r of f r u i t s p e r p l a n t 

( 1 3 . 2 , 1 3 . 9 , 9 . 9 a n d 9.8) i n f i r s t , s e c o n d , t h i r d a n d f o u r t h 

p i c k i n g r e s p e c t i v e l y e x c e p t S1C2, S1C3 in f i rs t , s e c o n d , t h i r d 

a n d f o u r t h p i c k i n g w^hich w^ere o n p a r w i t h e a c h o t h e r . T h e 

lo^vest n u m b e r of f r u i t s p e r p l a n t w^ere n o t i c e d i n S i C s (6 .8 , 

6 . 9 , 5 . 3 a n d 5 .2) in f i rs t , s e c o n d , t h i r d a n d f o u r t h p i c k i n g 

r e s p e c t i v e l y . S i m i l a r l y Ci a t S2 r e c o r d e d s i g n i f i c a n t l y m o r e 

n u m b e r of f r u i t s p e r p l a n t ( 9 . 9 , 1 0 . 6 , 7 . 8 a n d 7 .5 ) i n f i rs t , 

s e c o n d , t h i r d a n d f o u r t h p i c k i n g r e s p e c t i v e l y e x c e p t S2C3 in 

f i r s t p i c k i n g , S2C2, S2C3 a n d S2C4 in s e c o n d p i c k i n g , a n d 

S2C2, S2C3, S2C4, S2C5, S2C6 a n d S2C7 in l a s t p i c k i n g w h i c h 

w a s o n p a r \An.th e a c h o t h e r . I n t h i r d p i c k i n g 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 t h e c h e m i c a l s a t S2 s t a g e . T h e 

t o t a l n u m b e r of f r u i t s w e r e s i g n i f i c a n t l y m o r e i n C i a t S i a n d 
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S2 (47 a n d 3 5 . 9 , r e s p e c t i v e l y ) w h i c h w e r e o n p a r w i t h C3 a t 

S i , C2 a n d C3 a t S2, r e s p e c t i v e l y . T h e l o w e s t t o t a l n u m b e r of 

f r u i t s p e r p l a n t w e r e n o t i c e d i n Cs a t S i a n d S2 ( 2 4 . 3 a n d 

2 4 . 1 , r e s p e c t i v e l y ) . 

T h e i n t e r a c t i o n s of s t a g e s of s p r a y a t s a m e o r d i f f e r e n t 

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

s i g n i f i c a n t l y . S i C i r e c o r d e d s i g n i f i c a n t l y m o r e n u m b e r of 

f r u i t s p e r p l a n t ( 1 3 . 2 , 1 3 . 9 , 9 . 9 a n d 9.8) i n f i r s t , s e c o n d , 

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

c o m b i n a t i o n s e x c e p t S1C2, S i C a i n f i rs t a n d s e c o n d p i c k i n g , 

S1C2, S1C3, S1C4 a n d S1C5 i n t h i r d p i c k i n g a n d S1C2, S1C3 in 

l a s t p i c k i n g w h i c h w e r e o n p a r w i t h e a c h o t h e r . T h e l o w e s t 

n u m b e r of f r u i t s p e r p l a n t w e r e n o t i c e d in S i C s ( 5 . 3 a n d 5.2) 

i n t h i r d a n d f o u r t h p i c k i n g , r e s p e c t i v e l y a n d S2C8 i n f i r s t a n d 

s e c o n d p i c k i n g (6.7 a n d 6 . 5 , r e s p e c t i v e l y ) . S i C i r e c o r d e d 

s i g n i f i c a n t l y h i g h e r t o t a l n u m b e r of f r u i t s p e r p l a n t (47 .0) 

o v e r o t h e r c o m b i n a t i o n s e x c e p t S1C3 v / h i c h ^vere o n p a r w i t h 

e a c h o t h e r . T h e lo^vest t o t a l n u m b e r of f r u i t s p e r p l a n t v\^ere 

n o t i c e d i n S2C8 (24 .2 ) . 

4 . 2 . 4 F r u i t y i e l d p e r p l a n t 

T h e d a t a o n f ru i t y i e l d p e r p l a n t a t d i f f e r e n t p i c k i n g s 

a n d t o t a l f r u i t y ie ld p e r p l a n t a s i n f l u e n c e d b y c h e m i c a l s a n d 

s t a g e s of s p r a y a r e p r e s e n t e d i n T a b l e 1 9 . 

I r r e s p e c t i v e of c h e m i c a l s a n d s t a g e s of s p r a y a v e r a g e 

f ru i t y i e l d p e r p l a n t w a s m a x i m u m in s e c o n d p i c k i n g ( 4 4 1 . 2 

g) f o l l o w e d b y f i rs t , t h i r d a n d f o u r t h p i c k i n g ( 4 2 4 . 6 g, 3 4 9 . 2 g 
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a n d 3 4 3 . 3 g, r e s p e c t i v e l y ) . T h e a v e r a g e t o t a l f ru i t y i e ld p e r 

p l a n t f rom a l l t h e f o u r p i c k i n g s w a s 1 .55 k g . 

T h e s t a g e s of c h e m i c a l s p r a y s i g n i f i c a n t l y i n f l u e n c e d t h e 

f ru i t y i e ld p e r p l a n t . T h e 5 0 p e r c e n t f l o w e r i n g s t a g e (Si) 

r e c o r d e d s i g n i f i c a n t l y h i g h e r f ru i t y i e l d p e r p l a n t ( 4 8 0 . 6 g, 

4 8 9 . 3 g, 3 6 8 . 9 g a n d 3 7 3 . 6 g) in f i r s t , s e c o n d , t h i r d a n d 

f o u r t h p i c k i n g , r e s p e c t i v e l y c o m p a r e d t o S2 ( 3 6 8 . 6 , 3 9 3 . 1 , 

3 6 8 . 9 a n d 3 7 3 . 6 g, r e s p e c t i v e l y ) . T h e t o t a l f ru i t y i e l d p e r 

p l a n t w a s a l s o m a x i m u m in S i ( 1 . 7 1 kg) c o m p a r e d to S2 ( 1 . 3 9 

kg) . 

T h e c h e m i c a l s s p r a y s i g n i f i c a n t l y i n f l u e n c e d t h e f ru i t 

y i e l d p e r p l a n t . All t h e c h e m i c a l s i n c r e a s e d t h e f ru i t y i e l d p e r 

p l a n t c o m p a r e d t o c o n t r o l . GA3 1 0 0 p p m (Ci) r e c o r d e d 

s i g n i f i c a n t l y h i g h e s t f ru i t y i e ld p e r p l a n t ( 5 7 8 . 3 , 6 1 2 . 5 , 4 3 1 . 0 

a n d 4 4 1 . 6 g) i n f i rs t , s e c o n d , t h i r d a n d f o u r t h p i c k i n g , 

r e s p e c t i v e l y o v e r o t h e r c h e m i c a l s a n d c o n t r o l e x c e p t NAA 5 0 

p p m (C3) i n t h i r d a n d f o u r t h p i c k i n g w^hich w^ere o n p a r w i t h 

e a c h o t h e r . T h e low^est f ru i t y i e ld w^as r e c o r d e d i n c o n t r o l 

( 3 0 4 . 3 , 3 0 3 . 0 , 2 3 5 . 6 a n d 2 4 7 . 0 g) in f i r s t , s e c o n d , t h i r d a n d 

f o u r t h p i c k i n g r e s p e c t i v e l y . T h e t o t a l f r u i t y i e ld p e r p l a n t w a s 

a l s o s i g n i f i c a n t l y h i g h e s t i n GA3 1 0 0 p p m ( 2 . 0 6 kg) o v e r o t h e r 

c h e m i c a l s a n d c o n t r o l . T h e c o n t r o l r e c o r d e d 1.09 k g . 

T h e f i r s t o r d e r i n t e r a c t i o n s e x h i b i t e d s i g n i f i c a n t 

i n f l u e n c e o n f r u i t y i e l d p e r p l a n t for t h e c h e m i c a l s a t t h e 

s a m e s t a g e . S i C i r e c o r d e d s i g n i f i c a n t l y l o w e s t f ru i t y i e l d p e r 

p l a n t ( 6 6 0 , 6 9 5 , 4 8 7 a n d 4 9 3 . 3 g) i n f i r s t , s e c o n d , t h i r d a n d 

l a s t p i c k i n g r e s p e c t i v e l y e x c e p t S1C2, S1C3 in t h i r d p i c k i n g 
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a n d S1C3 i n l a s t p i c k i n g w h i c h w e r e o n p a r w i t h e a c h o t h e r . 

T h e l o w e s t f ru i t y ie ld p e r p l a n t w a s n o t i c e d i n S i C s ( 3 0 6 . 3 , 

3 1 2 , 2 3 4 a n d 2 3 9 . 6 g) i n f i r s t , s e c o n d , t h i r d a n d f o u r t h 

p i c k i n g r e s p e c t i v e l y . S i m i l a r l y S2C1 r e c o r d e d s i g n i f i c a n t l y 

h i g h e s t f r u i t y i e ld p e r p l a n t ( 4 9 6 . 6 , 5 3 0 , 3 7 5 a n d 3 9 0 g) in 

f i rs t , s e c o n d , t h i r d a n d l a s t p i c k i n g r e s p e c t i v e l y e x c e p t S2C3 

in s e c o n d p i c k i n g , S2C2, S2C3, S2C4 a n d S2C5 i n t h i r d p i c k i n g 

a n d S2C2, S2C3 a n d S2C4 i n f i n a l p i c k i n g w h i c h ^vere o n p a r 

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

i n S2C8 ( 3 0 2 . 3 , 2 9 4 , 2 3 7 . 3 a n d 2 5 4 . 3 ) in f i rs t , s e c o n d , t h i r d 

a n d l a s t p i c k i n g r e s p e c t i v e l y . T h e t o t a l f ru i t y i e l d p e r p l a n t 

w^as s i g n i f i c a n t l y h i g h e s t i n C i a t S i a n d S2 ( 2 . 3 3 a n d 1.79 

k g , r e s p e c t i v e l y ) e x c e p t Cs a t S2 w h i c h w a s o n p a r w i t h e a c h 

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

a t S i a n d S2 ( 1 . 0 9 a n d 1 .08 k g , r e s p e c t i v e l y ) . 

T h e i n t e r a c t i o n s for s t a g e s of s p r a y a t s a m e o r d i f f e ren t 

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

p l a n t . S i C i r e c o r d e d s i g n i f i c a n t l y h i g h e s t f ru i t y i e l d p e r p l a n t 

( 6 6 0 . 0 , 6 9 5 . 0 , 4 8 7 . 0 a n d 4 9 3 . 3 g) in f i rs t , s e c o n d , t h i r d a n d 

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

c o n t r o l e x c e p t S1C3 in t h i r d a n d f o u r t h p i c k i n g w^hich ^vere o n 

p a r w i t h e a c h o t h e r . S2C8 r e c o r d e d low^est f ru i t y i e l d p e r p l a n t 

( 3 0 6 . 3 , 2 9 4 . 0 , 2 4 7 . 0 ) i n f i r s t , s e c o n d a n d f o u r t h p i c k i n g 

r e s p e c t i v e l y e x c e p t t h i r d p i c k i n g Vi^here S i C s w a s r e c o r d e d 

l o w e s t f r u i t y i e l d (2 .34 ) . T h e t o t a l f ru i t y i e ld p e r p l a n t w^as 

a l s o s i g n i f i c a n t l y m a x i m u m i n S i C i ( 2 . 3 3 kg) o v e r o t h e r 
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c o m b i n a t i o n s a n d c o n t r o l . T h e l o w e s t f i rs t y i e l d p e r p l a n t w a s 

r e c o r d e d i n c o n t r o l S2C8 ( 1 . 0 8 k g ) . 

4 . 2 . 5 F r u i t y i e l d p e r p l o t 

T h e d a t a o n f ru i t y i e l d p e r p l o t a t d i f f e r e n t p i c k i n g s a n d 

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

s t a g e s of s p r a y a r e p r e s e n t e d i n T a b l e 2 0 . 

I r r e s p e c t i v e of c h e m i c a l s a n d s t a g e s of s p r a y t h e m e a n 

f ru i t y i e l d p e r p l o t w^as m a x i m u m in s e c o n d p i c k i n g ( 5 . 1 0 kg) 

f o l l o w e d b y f i rs t ( 4 . 3 5 kg) , t h i r d ( 4 . 2 5 kg) a n d f o u r t h p i c k i n g 

( 2 . 8 8 k g ) . T h e a v e r a g e t o t a l f r u i t y ie ld p e r p l o t f r o m a l l t h e 

f o u r p i c k i n g s w a s 1 6 . 6 1 k g . 

T h e s t a g e s of s p r a y s i g n i f i c a n t l y i n f l u e n c e d t h e f ru i t 

y i e l d p e r p l o t . T h e Si r e c o r d e d s i g n i f i c a n t l y h i g h e r f ru i t y i e ld 

p e r p l o t ( 4 . 5 8 , 5 . 5 0 , 4 . 4 7 a n d 3 . 0 5 kg) i n f i r s t , s e c o n d , t h i r d 

a n d f o u r t h p i c k i n g r e s p e c t i v e l y c o m p a r e d t o S2 ( 4 . 1 2 , 4 . 7 0 , 

4 . 0 3 a n d 2 . 7 1 ) . T h e t o t a l f ru i t y ie ld p e r p l o t w^as a l s o 

m a x i m u m in S i ( 1 7 . 6 5 kg) c o m p a r e d to S2 ( 1 5 . 5 8 k g ) . 

T h e c h e m i c a l s s p r a y i n f l u e n c e d t h e f r u i t y i e l d p e r p l o t 

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

p l o t c o m p a r e d to c o n t r o l . GA3 1 0 0 p p m (Ci) r e c o r d e d 

s i g n i f i c a n t l y h i g h e s t f ru i t y i e l d p e r p l o t ( 5 . 1 1 , 5 . 7 6 , 5 . 0 6 a n d 

3 . 7 5 kg) i n f i rs t , s e c o n d , t h i r d a n d f o u r t h p i c k i n g r e s p e c t i v e l y 

o v e r o t h e r c h e m i c a l s a n d c o n t r o l e x c e p t NAA 5 0 p p m (C3) i n 

f i r s t , NAA 5 0 p p m (C3) a n d 2 , 4 - D 1 p p m (C4) i n s e c o n d 

p i c k i n g , lAA 5 0 p p m (C2), NAA 5 0 p p m (C3) 2 , 4 - D 1 p p m (C4) 

i n t h i r d a n d lAA 5 0 p p m (C2) a n d NAA 5 0 p p m (C3) i n l a s t 

p i c k i n g w^hich •were o n p a r w i t h e a c h o t h e r . T h e l o w e s t f ru i t 
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y i e l d of 3 . 7 9 , 4 . 5 6 , 3 . 6 4 a n d 2 . 3 8 k g w e r e n o t i c e d i n c o n t r o l 

a t f i rs t , s e c o n d , t h i r d a n d f o u r t h p i c k i n g r e s p e c t i v e l y . T h e 

t o t a l f ru i t y i e l d p e r p l o t w a s h i g h e s t i n GA3 1 0 0 p p m ( 1 9 . 6 8 

kg) w^hich w^as s i g n i f i c a n t l y s u p e r i o r o v e r o t h e r c h e m i c a l s a n d 

c o n t r o l . T h e c o n t r o l r e c o r d e d f ru i t y i e l d p e r p l o t of 1 4 . 3 7 k g . 

T h e f i r s t o r d e r i n t e r a c t i o n s e x h i b i t e d s i g n i f i c a n t 

i n f l u e n c e o n f r u i t y i e ld p e r p l o t for t h e c h e m i c a l s a t s a m e 

s t a g e . S i C i r e c o r d e d s i g n i f i c a n t l y h i g h e r f ru i t y i e l d p e r p l o t 

( 5 . 3 2 , 6 . 1 2 , 5 . 2 8 a n d 4 . 3 4 kg) i n f i r s t , s e c o n d , t h i r d a n d 

f o u r t h p i c k i n g r e s p e c t i v e l y e x c e p t S1C2, S1C3, S1C4, S1C5 a n d 

S i C e i n f i rs t , s e c o n d , t h i r d a n d i n f o u r t h p i c k i n g S1C2 a n d 

S1C3 w^hich w e r e o n p a r w i t h e a c h o t h e r . S i m i l a r l y S2C1 

r e c o r d e d s i g n i f i c a n t l y h i g h e s t f ru i t y i e l d p e r p l o t ( 4 . 9 0 , 5 . 4 0 , 

4 . 8 4 a n d 3 . 1 6 kg) i n f i rs t , s e c o n d , t h i r d a n d f o u r t h p i c k i n g 

r e s p e c t i v e l y e x c e p t S2C3 in f i r s t p i c k i n g a n d S2C2, S2C3 in 

s e c o n d p i c k i n g , i n t h i r d a n d f o u r t h p i c k i n g t h e r e w^as n o 

s i g n i f i c a n t d i f f e r e n c e a m o n g t h e c h e m i c a l s a t 82. T h e l o w e s t 

f ru i t y i e ld p e r p l o t v / a s n o t i c e d i n S i C s ( 3 . 7 8 , 4 . 8 0 , 3 . 5 5 a n d 

2 . 4 2 kg) a n d S2C8 (3 .8 , 4 . 3 2 , 3 . 7 4 a n d 2 . 3 4 ) in f i rs t , s e c o n d , 

t h i r d a n d l a s t p i c k i n g r e s p e c t i v e l y . T h e t o t a l f ru i t y i e l d p e r 

p l o t -was s i g n i f i c a n t l y h i g h e s t in C i a t S i a n d S2 ( 2 1 . 0 6 a n d 

1 8 . 3 0 k g r e s p e c t i v e l y ) e x c e p t S1C3 w h i c h w^as o n p a r w^ith 

e a c h o t h e r . T h e l o w e s t t o t a l f ru i t y i e l d p e r p l o t w a s o b s e r v e d 

i n Cs a t S i a n d S2 ( 1 4 . 5 5 a n d 1 4 . 2 k g r e s p e c t i v e l y ) . 

T h e i n t e r a c t i o n s for s t a g e s of s p r a y a t s a m e o r d i f f e r e n t 

c h e m i c a l s i n f l u e n c e d t h e f ru i t y i e ld p e r p l o t s i g n i f i c a n t l y S i C i 

r e c o r d e d s i g n i f i c a n t l y m a x i m u m f r u i t y i e ld p e r p l o t ( 5 . 3 2 , 
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Ê 

c/̂  

LP, 

/^ 
; ; 
+ 1 
E 

•~>^ 
C/T; 

• — 

•y. 

r 3 

E 
OJJ 
c 
'C 
c« 
O . 

E 

o 
ry 

p - . 

(^ 
~~ 
3 

^ 

P J 

,—• 
. ,* 

r x l 

d> 

ON 

^ 
— 

OC 

5 

O S 

=" 

\Ci 
' w ' 

'*~̂  

C ^ 

a) 
O i l 

y c 
(-<-, 

.—, 
•JL, 

o 

P J 

C N 
OC 

, .' 

— 
P- , 

ON 
LP, 

• — 

-^ 
P I 

P~, 
V.P 

—' 

( \| 
•̂̂  

E 

U 

LP, \ 0 
ON OC 

(T. \0 

'—' ^-^ 
—, __ 

ON r -
P J P I 

\c oc 
P J — 

p " , — 

^. ^ 

(T-, — 
OC o c 

—' ^-^ 

oc oc 
P I P J 

d d 

oc oc 
d d 

O O N 

P" , P^l 

*"̂  '"̂  

u 
5 

OC o 

6 E 
j ^ !? 

> _ j ^ _ , 

^ rri 

U C/2 

OJJ 

C 

OJJ 
zi 

=JJ 

y 

^ 

ip. 



92 

6 . 1 2 , 5 . 2 8 a n d 4 . 3 4 kg) i n f i rs t , s e c o n d , t h i r d a n d l a s t 

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

e x c e p t S1C2, S1C3, S2C1 in f i r s t a n d s e c o n d p i c k i n g , S i C i , 

S1C2, S1C3, S1C4, S1C5, S2C1, S2C3 a n d S2C4 i n l a s t p i c k i n g 

w h i c h w e r e o n p a r w i t h e a c h o t h e r . T h e S i C s i n f i r s t a n d 

t h i r d p i c k i n g ( 3 . 7 8 k g a n d 3 . 5 5 kg) a n d S2C8 i n s e c o n d a n d 

l a s t p i c k i n g ( 4 . 3 2 k g a n d 2 . 3 4 kg) r e c o r d e d l o w e s t f r u i t y ie ld 

p e r p l o t . T h e t o t a l f rui t y i e l d p e r p l o t w^as a l s o s i g n i f i c a n t l y 

h i g h e s t i n S i C i ( 2 1 . 0 6 kg) w h i c h w a s s u p e r i o r o v e r r e s t of t h e 

c o m b i n a t i o n s e x c e p t S1C3 w h i c h w a s o n p a r w i t h S i C i . T h e 

low^est t o t a l f r u i t y ie ld p e r p l o t w a s n o t i c e d in S2C8 ( 1 5 . 5 8 kg) . 

4 . 2 . 6 F r u i t y i e l d p e r h e c t a r e 

T h e d a t a o n f rui t y i e l d p e r h e c t a r e a s i n f l u e n c e d by 

c h e m i c a l s a n d s t a g e s of s p r a y a t d i f f e ren t p i c k i n g a n d t o t a l 

f ru i t y i e l d p e r h e c t a r e a r e p r e s e n t e d i n T a b l e 2 1 . 

I r r e s p e c t i v e of c h e m i c a l s a n d s t a g e s of s p r a y , t h e 

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

p i c k i n g ( 7 . 0 9 t) follow^ed b y f i r s t , t h i r d a n d l a s t p i c k i n g ( 6 . 0 4 , 

5 . 9 1 a n d 4 . 0 0 t r e s p e c t i v e l y ) . T h e a v e r a g e t o t a l f r u i t y i e l d p e r 

h e c t a r e f r o m a l l t h e f o u r p i c k i n g s w a s 2 3 . 0 8 t. 

T h e s t a g e s of s p r a y i n f l u e n c e d s i g n i f i c a n t l y t h e frui t 

y i e l d p e r h e c t a r e . T h e S i r e c o r d e d s i g n i f i c a n t l y h i g h e s t f ru i t 

y i e l d p e r h e c t a r e ( 6 . 3 7 , 7 . 6 4 , 6 . 2 2 a n d 4 . 2 4 t) i n f i r s t , s e c o n d , 

t h i r d a n d f o u r t h p i c k i n g r e s p e c t i v e l y c o m p a r e d t o S2 ( 5 . 7 3 , 

6 . 5 3 , 5 . 6 0 a n d 3 . 7 6 t r e s p e c t i v e l y ) . T h e t o t a l f r u i t y i e l d p e r 

h e c t a r e w^as a l s o h i g h e s t i n S i ( 2 4 . 5 2 t) c o m p a r e d to S2 

( 2 1 . 6 4 t) . 
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T h e c h e m i c a l s p r a y i n f l u e n c e d t h e f r u i t y i e l d p e r h e c t a r e 

s i g n i f i c a n t l y . All t h e c h e m i c a l s i n c r e a s e d t h e f ru i t y i e l d 

c o m p a r e d to c o n t r o l . GA3 1 0 0 p p m (Ci) n o t i c e d s i g n i f i c a n t l y 

h i g h e s t f ru i t y i e l d p e r h e c t a r e ( 7 . 0 9 , 7 . 3 3 , 7 . 0 2 a n d 5 . 2 0 t) i n 

f i rs t , s e c o n d , t h i r d a n d l a s t p i c k i n g r e s p e c t i v e l y o v e r o t h e r 

c h e m i c a l s a n d c o n t r o l e x c e p t NAA 5 0 p p m (C3) in f i rs t a n d 

s e c o n d p i c k i n g , lAA 5 0 p p m (C2), NAA 5 0 p p m (C3) a n d 2 , 4 - D 

1 p p m (C4) i n t h i r d p i c k i n g a n d lAA 5 0 p p m (C2) in l a s t 

p i c k i n g , w h i c h w e r e o n p a r w i t h e a c h o t h e r . T h e l o w e s t f ru i t 

y i e l d p e r h e c t a r e ( 5 . 2 6 , 6 . 3 3 , 5 . 0 6 a n d 3 . 3 t) r e c o r d e d in f i r s t , 

s e c o n d , t h i r d a n d f o u r t h p i c k i n g r e s p e c t i v e l y . T h e t o t a l f ru i t 

y i e l d p e r h e c t a r e w a s s i g n i f i c a n t l y h i g h e s t i n GA3 1 0 0 p p m 

( 2 7 . 3 4 t) o v e r r e s t of t h e c h e m i c a l s i n c l u d i n g c o n t r o l . T h e 

c o n t r o l r e c o r d e d f r u i t y i e l d p e r h e c t a r e of 1 9 . 9 7 t. 

T h e i n t e r a c t i o n s for c h e m i c a l s a t s a m e s t a g e s h o w e d 

s i g n i f i c a n t i n f l u e n c e o n f ru i t y ie ld p e r h a . C i a t S i ( 7 . 3 8 , 8 . 5 , 

7 . 3 3 a n d 6 . 0 2 t) r e c o r d e d s i g n i f i c a n t l y h i g h e s t f ru i t y i e ld p e r 

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

e x c e p t S1C2, S1C3, S1C4, S i C s , S iCe i n f i r s t , s e c o n d a n d t h i r d 

p i c k i n g , S1C3 i n f o u r t h p i c k i n g w h i c h w e r e o n p a r w i t h e a c h 

o t h e r . T h e lov / e s t f ru i t y i e l d w a s n o t i c e d i n S i C s ( 5 . 2 5 , 6 . 6 6 , 

4 . 9 3 a n d 3 . 3 6 ) i n f i r s t , s e c o n d , t h i r d a n d l a s t p i c k i n g 

r e s p e c t i v e l y . S i m i l a r l y S2C1 r e c o r d e d s i g n i f i c a n t l y h i g h e s t 

f ru i t y i e ld p e r h a ( 6 . 8 , 7 . 5 , 6 . 7 2 a n d 4 . 3 9 t) i n f i rs t , s e c o n d , 

t h i r d a n d f o u r t h p i c k i n g r e s p e c t i v e l y e x c e p t S2C3, S2C4 i n 

f i r s t , S2C2, S2C3, S2C4 i n s e c o n d a n d l a s t p i c k i n g a n d in t h i r d 

p i c k i n g t h e d i f f e r e n c e w^as n o n s i g n i f i c a n t a m o n g t h e 
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c h e m i c a l s a t 82 . T h e t o t a l f ru i t y ie ld p e r h a w a s s i g n i f i c a n t l y 

h i g h e s t in C i a t S i a n d S2 ( 2 9 . 2 5 a n d 2 5 . 3 2 t r e s p e c t i v e l y ) 

e x c e p t S1C3 w h i c h w a s o n p a r w i t h S i C i . T h e l o w e s t t o t a l 

f ru i t y ie ld p e r h a w^as r e c o r d e d in S i C s ( 2 0 . 2 1 t) a n d S2C8 

( 1 9 . 7 2 t) . 

T h e i n t e r a c t i o n s for s t a g e s of s p r a y a t s a m e o r d i f f e r e n t 

c h e m i c a l s i n f l u e n c e d t h e f ru i t y ie ld p e r h e c t a r e s i g n i f i c a n t l y . 

S i C i r e c o r d e d s i g n i f i c a n t l y h i g h e s t f r u i t y i e ld p e r h e c t a r e 

( 7 . 3 8 , 8 . 5 0 , 7 . 3 3 a n d 6 . 0 2 ) i n f i rs t , s e c o n d , t h i r d a n d f o u r t h 

p i c k i n g r e s p e c t i v e l y o v e r o t h e r c o m b i n a t i o n s e x c e p t S1C2, 

S1C3, S1C4, S1C5, S i C s a n d S2C1 in f i r s t a n d s e c o n d p i c k i n g 

S1C2, S1C3, S1C4, S1C5, S i C e , S2C1, S2C3, S2C4 in t h i r d p i c k i n g 

a n d S1C3 i n f o u r t h p i c k i n g w^hich w e r e o n p a r w i t h e a c h 

o t h e r . T h e S i C s i n f i r s t a n d t h i r d p i c k i n g ( 5 . 2 5 a n d 4 . 9 3 t) 

a n d S2C8 in s e c o n d a n d l a s t p i c k i n g ( 6 . 0 0 a n d 3 . 2 5 t) 

r e c o r d e d l o w e s t f r u i t y i e ld p e r h e c t a r e . T h e t o t a l f ru i t y i e l d 

p e r h e c t a r e w a s a l s o s i g n i f i c a n t l y h i g h e s t i n S i C i ( 2 9 . 2 5 t) 

o v e r o t h e r c o m b i n a t i o n s e x c e p t S1C3 \ v h i c h ^vere o n p a r w i t h 

e a c h o t h e r . T h e l o w e s t f ru i t y i e ld p e r h a of 1 9 . 7 2 t w^as 

n o t i c e d i n S2C8. 

4 - . 2 . 7 S e e d y i e l d p e r plant (g) 

T h e d a t a o n s e e d y i e l d p e r p l a n t a t d i f f e r e n t p i c k i n g s 

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

s t a g e s of s p r a y a r e p r e s e n t e d in T a b l e 2 2 . 

I r r e s p e c t i v e of c h e m i c a l s a n d s t a g e s of s p r a y a v e r a g e 

s e e d y ie ld p e r p l a n t of 2 . 4 4 g r a m s "w^as r e c o r d e d i n s e c o n d 

p i c k i n g foUo^ved b y f i r s t ( 2 . 4 1 g), t h i r d ( 1 . 9 8 g) a n d f o u r t h 

file:///vhich


96 

p i c k i n g ( 1 . 9 6 g) r e s p e c t i v e l y . T h e a v e r a g e t o t a l s e e d y i e l d p e r 

p l a n t f r o m a l l t h e fou r p i c k i n g s w a s 8 . 6 9 g. 

T h e s e e d y i e ld p e r p l a n t w a s s i g n i f i c a n t l y i n f l u e n c e d by 

s t a g e s of s p r a y . S i r e c o r d e d s i g n i f i c a n t l y h i g h e s t s e e d y ie ld 

p e r p l a n t ( 2 . 7 7 , 2 . 6 5 , 2 . 1 4 a n d 2 . 1 8 g) in f i rs t , s e c o n d , t h i r d 

a n d f o u r t h p i c k i n g r e s p e c t i v e l y c o m p a r e d to S2 ( 2 . 0 5 , 2 . 2 2 , 

1.82 a n d 1 .74 g) r e s p e c t i v e l y . T h e t o t a l s e e d y i e l d p e r p l a n t 

w^as m a x i m u m in S i ( 9 . 6 6 g) c o m p a r e d to S2 ( 7 . 7 2 g) . 

T h e c h e m i c a l s s p r a y s i g n i f i c a n t l y i n f l u e n c e d t h e s e e d 

y i e l d p e r p l a n t . All t h e c h e m i c a l s i n c r e a s e d t h e s e e d y i e l d p e r 

p l a n t c o m p a r e d to c o n t r o l . GA :$00 p p m (Ci) r e c o r d e d 

s i g n i f i c a n t l y h i g h e r s e e d y i e l d p e r p l a n t ( 3 . 4 5 , 3 . 5 6 , 2 . 5 9 a n d 

2 . 6 9 g) i n f i r s t , s e c o n d , t h i r d a n d f o u r t h p i c k i n g , r e s p e c t i v e l y 

o v e r o t h e r c h e m i c a l s a n d c o n t r o l . T h e lo"west s e e d y i e l d p e r 

p l a n t ( 1 . 6 2 , 1 .68 , 1.34 a n d 1.36) w^as r e c o r d e d i n c o n t r o l (Cs) 

a t f i r s t , s e c o n d , t h i r d a n d l a s t p i c k i n g , r e s p e c t i v e l y . T h e t o t a l 

s e e d y i e l d p e r p l a n t w a s a l s o s i g n i f i c a n t l y h i g h e r i n GA3 1 0 0 

p p m ( 1 2 . 3 4 g) o v e r o t h e r c h e m i c a l s a n d c o n t r o l . T h e c o n t r o l 

r e c o r d e d l o w e s t t o t a l s e e d y i e l d of 5 . 9 9 g p e r p l a n t . 

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

o n s e e d y i e l d p e r p l a n t for t h e c h e m i c a l s a t s a m e s t a g e . Ci a t 

S i a n d S2 ( 4 . 0 3 , 4 . 0 5 , 3 . 0 1 a n d 3 . 0 6 g a n d 2 . 8 7 , 3 . 0 8 , 2 . 1 8 , 

2 . 3 3 g) i n f i r s t , s e c o n d t h i r d a n d f o u r t h p i c k i n g , r e s p e c t i v e l y 

o v e r o t h e r c o m b i n a t i o n s e x c e p t S1C3 i n l a s t p i c k i n g a n d S2C3 

i n s e c o n d , t h i r d a n d l a s t p i c k i n g w h i c h v^ere o n p a r w i t h 

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

r e c o r d e d i n Cs a t S i a n d S2 ( 1 . 6 6 , 1 .72, 1 .35 , 1 .32 g a n d 



97 

in 
I 

J 
C5 

JS 
ex) 
a; 
% 
> 

U 
o 

a 
u 

V3 

ex) 
« 

•a 
c « 

"a u 

a; 
u 
>. 

•a 

c 
3 
C 

c 

u 
a 
2 

E2 

^^ 
on 

c 
rt 
c 

p , 

•o 

• n 
0 ) 

o 
C/D 

•a 

•a 

"5 

p; 

SJJ 

^ 
n 

> 

c 
J;«S 
CJ 

• ' 

Ml 
C 
VI 
o 

O H 

; i ; 

c 

H 

>. 
^ 
C 

o 
•y. 

2 
:/5 

p , 
'y: 

',̂ _ C 

u 

C/2 

•y 

• 
O 

o 
a / j 
?3 

C/5 

y 

',̂ ^ c 
•y 

c/: 

E. 
•y 

•y. 

y3 

c 

i 
i 

r 

c 
c3 

S 

n 
y: 

'j^ 

rri 
O 

2 

C/^ 

c/: 

c 
73 
5J 
:§ 

r i 

c/:; 

ir. 

c 
c^ 

c/: 

GC~ 

C 

S 

o:; 

3̂  
3 

3 

J 

3 

T f 
r<-, 
( N 

^ 
T f 

C ; 

(-<-, 
CN 

^ 

ON 
VO 

( N 

r<-, 
r^, 

( N 

\ C 
r,̂ ,' 

m 

O N 

I P / 

(N 

oo 
-̂' 

( N 

r-< 

O 

(̂ ; 

V D 
I P , 

rp 

'DO 

o 
m 

u- i 
CD 

^ 

I P , 

'^ 
r p 

(^ 
0 0 

p^i 

, C ^ 

o 
^ 

s 
a. 

o 

< 
a 
u" 

^ 

O N * 

r*-. 
O-N 

r̂  

ON 

— 
3 

*"" 
\C 
-̂

P l 

^ 
oc 

^~~ 

ON 

^ 
P I 

r~-
^ 
p j 

p ) 
0 0 

— 1 

r s l 
C P 

P J 

ON 

^̂  
pi 

P J 
P J 

P J 

^c 
'— 
Psl 

rs 
V C 

P J 

r ^ i 

P J 

1 — 1 

P J 

r<-, 

e 
n. 
o 
I P 

< 
< 

U 

ON 
V C 

__, 

I P , 
P J 

ON 

r<-. 

— 
P I 

• " 

OC 
P- , 

P J 

0 0 

; .' 
P J 

0 0 
NC 

P J 

r p 
r p 

P J 

^ C 

o 
P J 

; : \o 
P I 

r-
r f ^ 

C P 

o 
t ^ 

p ) 

'̂ t 
^ 
c, 

oc 
0 0 

P J 

\c 
CP 

PJ 

-̂
^ 
p - , 

e 
c 

i p 

< 
Z 

1 

u"' 

^ 
r-
0 0 

o\ 
p ~ 

r̂  

ON 
\L, 

ON 

P I 
3 

P I 

O 
OC 

~~ 
r^, 
P J 

P J 

0 0 
(y^ 

'""' 

o 
0 0 

, — 1 

\ij 

— 
P J 

r-
• p . 

p j 

P I 

-̂' 
P J 

r— 

O 

C P 

I P , 

^ 
P J 

VC 

P J 

P", 

oo 
P J 

c 

Q 
1 

< N 
1 

u 

^ 
c<-, 

0 0 

r", 
T T 

r̂  

i p , 
P J 

ON 

0 0 
00 ' 

• " 

^ \ C 

""̂  
CN 

-̂' 
P l 

VC 
P I 

CM 

<T. 
• ^ 

P ) 

ON 
Z,_^j 

P J 

• o 
f N 

P J 

Tt -
O 

P J 

ON 

^ 
P J 

0 0 
P J 

P I 

P J 

NC 
I P 

P J 

5= 
C 

O 
PJ 

m 

U 

ON 
P -

t ^ 

P ) 
OC 

\c 

t ^ 
t ^ 

0 0 

r̂  
r-
'— 

P J 
I P , 

^ ™ 

P I 
i_ _: 

P I 

1 ^ 

r~-
^̂  
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1.59, 1 . 6 5 , 1 .32 a n d 1.40 g) r e s p e c t i v e l y in f i rs t , s e c o n d t h i r d 

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

s i g n i f i c a n t l y h i g h e r in C i a t S i a n d S2 ( 1 4 . 2 3 a n d 1 0 . 4 6 g) 

r e s p e c t i v e l y o v e r o t h e r c o m b i n a t i o n s e x c e p t S2C3 ( 9 . 2 5 g) 

w h i c h ^uas o n p a r w i t h S2C1. T h e l o w e s t t o t a l s e e d y i e l d p e r 

p l a n t -was r e c o r d e d in Cs a t S i a n d S2 ( 6 . 0 4 a n d 5 . 9 5 g) 

r e s p e c t i v e l y . 

T h e i n t e r a c t i o n s for s t a g e s of s p r a y a t s a m e o r d i f f e r e n t 

c h e m i c a l s s i g n i f i c a n t l y i n f l u e n c e d t h e s e e d y i e l d p e r p)lant . 

S i C i r e c o r d e d s i g n i f i c a n t l y h i g h e s t s e e d y ie ld p e r p l a n t ( 4 . 0 3 , 

4 . 0 5 , 3 . 0 1 a n d 3 . 0 6 g) i n f i r s t , s e c o n d , t h i r d a n d f o u r t h 

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

s e e d y i e l d p e r p l a n t w^as n o t i c e d i n S2C8 ( 1 . 5 9 , 1 . 6 5 a n d 1.32 

g) i n f i r s t , s e c o n d a n d t h i r d p i c k i n g , r e s p e c t i v e l y w h e r e a s 

S i C s i n f o u r t h p i c k i n g r e c o r d e d l o w e s t s e e d y i e l d p e r p l a n t 

( 1 . 3 2 g) . T h e t o t a l s e e d y i e l d p e r p l a n t -was a l s o s i g n i f i c a n t l y 

h i g h e s t i n S i C i ( 1 4 . 2 3 g) o v e r o t h e r c o m b i n a t i o n s . T h e S2C2 

r e c o r d e d l o w e s t t o t a l s e e d y i e l d p e r p l a n t ( 5 . 9 5 g) . 

4 . 2 . 8 S e e d y i e l d p e r p l o t (g) 

T h e d a t a o n s e e d y i e l d p e r p l o t a t d i f f e r e n t p i c k i n g s a n d 

t o t a l s e e d y i e l d p e r p l o t a s i n f l u e n c e d by c h e m i c a l s a n d 

s t a g e s of s p r a y a r e p r e s e n t e d i n T a b l e 2 3 . 

I r r e s p e c t i v e of c h e m i c a l s a n d s t a g e s of s p r a y , t h e 

a v e r a g e s e e d y ie ld p e r p l o t w a s m a x i m u m i n s e c o n d p i c k i n g 

( 2 9 . 9 9 g) fo l l owed by f i r s t , t h i r d a n d f o u r t h p i c k i n g ( 2 5 . 5 8 , 

2 4 . 9 3 a n d 1 6 . 8 9 g, r e s p e c t i v e l y ) . T h e a v e r a g e t o t a l s e e d y ie ld 

p e r p l o t f r o m al l t h e p i c k i n g s -was ( 9 7 . 4 g). 
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T h e s e e d y i e l d p e r p l o t w a s s i g n i f i c a n t l y i n f l u e n c e d b y 

s t a g e s of s p r a y . S i r e c o r d e d s i g n i f i c a n t l y h i g h e r s e e d y i e l d 

p e r p l o t ( 2 7 . 4 5 , 3 2 . 7 2 , 2 6 . 6 8 a n d 1 8 . 2 4 g) i n f i rs t , s e c o n d 

t h i r d a n d l a s t p i c k i n g r e s p e c t i v e l y , c o m p a r e d t o S2 ( 2 3 . 7 2 , 

2 7 . 2 6 , 2 3 . 1 6 a n d 1 5 . 5 5 g, r e s p e c t i v e l y ) . T h e t o t a l s e e d y i e l d 

p e r p l o t w a s m a x i m u m i n S i ( 1 0 5 . 2 g) c o m p a r e d to S2 ( 8 7 . 7 

g)-

T h e s e e d y i e l d p e r p lo t d i f fe red s i g n i f i c a n t l y d u e t o 

c h e m i c a l s s p r a y . All c h e m i c a l s i n c r e a s e d t h e s e e d y ie ld p e r 

p l o t c o m p a r e d t o c o n t r o l . GA3 1 0 0 p p m (Ci) r e c o r d e d 

s i g n i f i c a n t l y h i g h e r s e e d y ie ld p e r p l o t ( 3 1 . 2 1 , 3 5 . 1 0 , 3 0 . 8 8 

a n d 2 2 . 7 1 g) in f i r s t , s e c o n d t h i r d a n d l a s t p i c k i n g , 

r e s p e c t i v e l y o v e r o t h e r c h e m i c a l s a n d c o n t r o l e x c e p t NAA 5 0 

p p m (C3) i n s e c o n d p i c k i n g a n d t h i r d p i c k i n g ( 3 6 . 6 0 a n d 

2 7 . 7 6 g, r e s p e c t i v e l y ) w h i c h w e r e o n p a r w i t h e a c h o t h e r . T h e 

low^est s e e d y i e l d p e r p l o t w a s r e c o r d e d i n c o n t r o l ( 2 1 . 8 5 , 

2 6 . 2 7 , 2 0 . 7 6 a n d 1 3 . 5 6 g) in f i rs t , s e c o n d t h i r d a n d l a s t 

p i c k i n g , r e s p e c t i v e l y . T h e s e e d y i e l d p e r p l a n t w a s 

s i g n i f i c a n t l y m a x i m u m i n Ci ( 1 1 9 . 9 g) o v e r o t h e r c h e m i c a l s 

a n d c o n t r o l . T h e l o w e s t s e e d y ie ld p e r p l o t n o t i c e d i n c o n t r o l 

( 8 2 . 4 g). 

T h e i n t e r a c t i o n s of c h e m i c a l s a t t h e s a m e s t a g e 

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

a n d S2 r e c o r d e d s i g n i f i c a n t l y h i g h e s t s e e d y i e l d p e r p l o t 

( 3 2 . 9 8 , 3 7 . 4 , 3 2 . 7 2 , 2 6 . 2 0 g a n d 2 9 . 4 4 , 3 2 . 8 , 2 9 . 0 4 a n d 

1 8 . 5 2 g) i n f i r s t , s e c o n d t h i r d a n d f o u r t h p i c k i n g , r e s p e c t i v e l y 

o v e r o t h e r c o m b i n a t i o n s e x c e p t S1C2, S1C3 i n f i rs t , S1C3 i n 
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s e c o n d , S1C2, S1C3, S1C4 i n t h i r d p i c k i n g a n d S2C3 in s e c o n d 

a n d t h i r d p i c k i n g a n d S2C2, S2C3 in l a s t p i c k i n g w h i c h w e r e 

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

o b s e r v e d i n Cs a t S i a n d S2 ( 2 1 . 9 2 , 2 7 . 8 5 , 2 0 . 5 9 , 1 4 . 0 3 g a n d 

2 1 . 7 8 , 2 4 . 6 9 , 2 0 . 9 4 , 1 3 . 1 0 g, r e s p e c t i v e l y ) i n f i rs t , s e c o n d 

t h i r d a n d f o u r t h p i c k i n g , r e s p e c t i v e l y . T h e t o t a l s e e d y ie ld p e r 

p l o t w a s s i g n i f i c a n t l y h i g h e s t i n Ci a t S i a n d S2 ( 1 3 0 a n d 

1 0 9 . 8 g, r e s p e c t i v e l y ) f o l l owed b y C3 a t S i a n d S2 ( 1 1 9 . 9 a n d 

9 5 . 2 g r e s p e c t i v e l y ) . T h e lo-west t o t a l s e e d y i e l d p e r p l o t w^as 

r e c o r d e d i n Cs a t S i a n d S2 ( 8 4 . 4 a n d 8 0 . 5 g, r e s p e c t i v e l y ) . 

T h e i n t e r a c t i o n s of s t a g e s of s p r a y a t s a m e o r d i f f e r e n t 

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

S i C i r e c o r d e d s i g n i f i c a n t l y low^est s e e d y i e l d p e r p l o t ( 3 2 . 9 8 , 

3 7 . 4 0 , 3 2 . 7 2 a n d 2 6 . 9 0 g) i n f i rs t , s e c o n d t h i r d a n d l a s t 

p i c k i n g r e s p e c t i v e l y o v e r o t h e r c o m b i n a t i o n s e x c e p t S iC2, 

S1C3 a n d S2C1 i n f i r s t p i c k i n g , S1C3 a n d S1C4 in s e c o n d 

p i c k i n g a n d S1C2, S1C3, S1C4 a n d S2C1 i n t h i r d p i c k i n g vi^hich 

w e r e o n p a r w i t h e a c h o t h e r . T h e low^est s e e d y i e l d p e r p l o t 

w a s n o t i c e d i n S2C8 ( 2 1 . 7 8 , 2 4 . 6 9 a n d 1 3 . 1 0 g) i n f i rs t , 

s e c o n d a n d f o u r t h p i c k i n g , r e s p e c t i v e l y w h e r e a s S i C s 

r e c o r d e d l o w e s t s e e d y i e l d p e r p l o t i n t h i r d p i c k i n g ( 2 0 . 5 9 g). 

T h e t o t a l s e e d y ie ld p e r p l o t -was a l s o s i g n i f i c a n t l y h i g h e s t i n 

S i C i ( 1 3 0 . 0 g) o v e r o t h e r c o m b i n a t i o n s . T h e S2C8 r e c o r d e d 

low^est s e e d y i e l d p e r p l o t ( 8 0 . 5 g). 

4 . 2 . 9 S e e d y i e l d p e r h e c t a r e (kg) 

T h e d a t a o n s e e d y i e l d p e r h e c t a r e a t d i f f e r e n t p i c k i n g 

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

a n d s t a g e s of s p r a y a r e p r e s e n t e d i n T a b l e 2 4 . 
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I r r e s p e c t i v e of c h e m i c a l s a n d s t a g e s of s p r a y , a v e r a g e 

s e e d y i e l d p e r h a w a s m a x i m u m in s e c o n d p i c k i n g ( 4 1 . 7 kg) 

folio-wed b y f i r s t , t h i r d a n d f o u r t h p i c k i n g ( 3 5 . 5 , 3 4 . 6 a n d 

2 3 . 4 k g , r e s p e c t i v e l y ) . T h e a v e r a g e t o t a l s e e d y i e l d p e r 

h e c t a r e f r o m a l l t h e fou r p i c k i n g s w a s 1 3 5 . 2 k g . 

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

of s p r a y . S i (50 p e r c e n t f l o w e r i n g s t a g e ) r e c o r d e d 

s i g n i f i c a n t l y h i g h e s t s e e d y i e l d p e r h a ( 3 8 . 1 , 4 5 . 4 , 3 7 . 0 a n d 

2 5 . 3 kg) i n f i rs t , s e c o n d , t h i r d a n d f o u r t h p i c k i n g , 

r e s p e c t i v e l y c o m p a r e d to S2 ( 3 2 . 9 , 3 7 . 8 , 3 2 . 2 a n d 2 1 . 6 kg) . 

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

( 1 4 5 . 9 kg) c o m p a r e d to S2 ( 1 2 4 . 5 kg ) . 

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

c h e m i c a l s s p r a y . T h e GA3 1 0 0 p p m r e c o r d e d s i g n i f i c a n t l y 

h i g h e s t s e e d y i e l d p e r h a ( 4 3 . 3 , 4 8 . 7 , 4 2 . 8 a n d 3 1 . 5 kg) in 

f i rs t , s e c o n d , t h i r d a n d l a s t p i c k i n g , r e s p e c t i v e l y o v e r o t h e r 

c h e m i c a l s a n d c o n t r o l e x c e p t NAA 5 0 p p m (C3) i n s e c o n d 

p i c k i n g a n d t h i r d p i c k i n g ( 4 5 . 6 a n d 3 8 . 5 kg , r e s p e c t i v e l y ) 

w^hich w^ere o n p a r w i t h e a c h o t h e r . T h e low^est s e e d y i e l d p e r 

h a w a s o b s e r v e d i n c o n t r o l ( 3 0 . 3 , 3 6 . 5 , 2 8 . 8 a n d 1 8 . 8 kg) in 

f i rs t , s e c o n d t h i r d a n d l a s t p i c k i n g , r e s p e c t i v e l y . T h e t o t a l 

s e e d y i e l d p e r h e c t a r e w a s a l s o s i g n i f i c a n t l y h i g h e s t i n GA3 

1 0 0 p p m ( 1 6 6 . 5 kg) c o m p a r e d t o o t h e r c h e m i c a l s a n d 

c o n t r o l . T h e t o t a l s e e d y i e ld p e r h a w a s l o w e s t i n c o n t r o l 

( 1 1 4 . 5 k g ) . 

T h e interactions for s t a g e s of s p r a y at sanne or different 

c h e m i c a l s s i g n i f i c a n t l y i n f l u e n c e d t h e s e e d y i e ld p e r h a . S i C i 
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r e c o r d e d s i g n i f i c a n t l y h i g h e r s e e d y ie ld p e r h a ( 4 5 . 8 , 5 1 . 9 , 

4 5 . 4 a n d 3 7 . 3 kg) in f i r s t , s e c o n d t h i r d a n d f o u r t h p i c k i n g , 

r e s p e c t i v e l y o v e r o t h e r c o m b i n a t i o n s e x c e p t S1C2 S1C3 a n d 

S2C1 i n f i rs t , S1C3 a n d S i C 4 in s e c o n d p i c k i n g , S1C2, S1C3, 

S1C4 a n d S2C1 in t h i r d p i c k i n g -which w e r e o n p a r w i t h e a c h 

o t h e r . T h e l o w e s t s e e d y i e l d p e r h a w a s r e c o r d e d i n S2C8 

( 3 0 . 2 , 3 4 . 3 a n d 1 8 . 2 kg) i n f i rs t , s e c o n d a n d l a s t p i c k i n g , 

r e s p e c t i v e l y . W h e r e a s i n t h i r d p i c k i n g S i C s r e c o r d e d low^est 

s e e d y i e l d p e r h a ( 2 8 . 6 k g ) . T h e t o t a l s e e d y i e l d p e r h e c t a r e 

•was a l s o s i g n i f i c a n t l y h i g h e s t i n S i C i ( 1 8 0 . 5 kg) o v e r o t h e r 

c o m b i n a t i o n s . T h e S2C8 r e c o r d e d lo \ves t t o t a l s e e d y ie ld p e r 

h a ( 1 1 1 . 8 kg) . 

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

s e e d y i e l d p e r h a for t h e c h e m i c a l s a t s a m e s t a g e . T h e Ci a t 

S i a n d S2 r e c o r d e d s i g n i f i c a n t l y h i g h e s t s e e d y i e l d p e r h a 

( 4 5 . 8 , 5 1 . 9 , 4 1 . 4 , 3 7 . 3 k g a n d 4 0 . 9 , 4 5 . 5 , 4 0 . 3 a n d 2 5 . 7 kg , 

r e s p e c t i v e l y ) i n f i r s t , s e c o n d t h i r d a n d l a s t p i c k i n g , 

r e s p e c t i v e l y o v e r o t h e r c o m b i n a t i o n s a t t h e s a m e s t a g e , 

e x c e p t S1C2, S1C3, S1C4 i n f i r s t a n d t h i r d p i c k i n g , S1C3 in 

s e c o n d p i c k i n g w h i c h w e r e o n p a r w i t h S i C i . S2C3 in s e c o n d 

a n d t h i r d p i c k i n g a n d S2C2, S2C3 in f o u r t h p i c k i n g w^hich 

w e r e on p a r w i t h S2C1. T h e Cs a t S i a n d S2 r e c o r d e d l o w e s t 

s e e d y i e l d p e r h a ( 3 0 . 4 , 3 8 . 6 , 2 8 . 6 , 1 9 . 4 k g a n d 3 0 . 2 , 3 4 . 3 , 

2 9 . 0 a n d 1 8 . 2 k g r e s p e c t i v e l y ) in f i rs t , s e c o n d t h i r d a n d l a s t 

p i c k i n g . T h e t o t a l s e e d y i e l d p e r h a w^as s i g n i f i c a n t l y h i g h e s t 

i n S i C i a n d S1C2 ( 1 8 0 . 5 a n d 1 5 2 . 5 k g , r e s p e c t i v e l y ) ove r 

o t h e r c o m b i n a t i o n s . T h e l o w e s t t o t a l s e e d y i e l d p e r h a w^as 
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LEGEND 

CHEMICALS 

C, GA, lOOppm 

C. lAA 50 ppm 

C, NAA50ppni 

C, 2. 4-D 1 ppm 

C, Lthrel200ppm 

C,, TIBA 10 ppm 

C, nAP27r 

C^ Coiilrol 

STAGES OF SPRAY 

S| 50% nowcring stage 

Ŝ  Fruit setting stage 
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r e c o r d e d i n C i a t S i a n d S2 ( 1 1 7 . 2 a n d 1 1 1 . 8 kg , 

r e s p e c t i v e l y ) . 

4 - . 2 . 1 0 S e e d r e c o v e r y p e r c e n t 

T h e d a t a o n s e e d r e c o v e r y p e r c e n t a t d i f f e r e n t p i c k i n g s 

a n d for t o t a l y ie ld a s i n f l u e n c e d b y c h e m i c a l s a n d s t a g e s of 

s p r a y a r e p r e s e n t e d in T a b l e 2 5 . 

I r r e s p e c t i v e of c h e m i c a l s a n d s t a g e s of s p r a y , t h e m e a n 

s e e d r e c o v e r y p e r c e n t w a s m a x i m u m in t h i r d p i c k i n g 

( 0 . 5 8 % ) folio-wed b y f o u r t h , f i r s t a n d s e c o n d p i c k i n g . ( 0 . 5 7 % , 

0 . 5 6 % a n d 0 . 5 5 % , r e s p e c t i v e l y ) . T h e m e a n s e e d r e c o v e r y p e r 

c e n t for t o t a l y i e ld ^vas 0 . 5 6 % . 

T h e r e w a s n o s i g n i f i c a n t d i f f e r ence a m o n g t h e t w o 

s t a g e s w i t h r e s p e c t t o s e e d r e c o v e r y p e r c e n t . Ho^wever, S i 

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

S2 i n a l l t h e p i c k i n g s a n d i n t o t a l y i e ld . 

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

b y c h e m i c a l s s p r a y . GA3 1 0 0 p p m (Ci) r e c o r d e d s i g n i f i c a n t l y 

h i g h e r s e e d r e c o v e r y p e r c e n t ( 0 . 6 , 0 . 5 8 , 0 . 6 , 0 . 6 1 a n d 0 .6%) 

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

r e s p e c t i v e l y o v e r o t h e r c h e m i c a l s a n d c o n t r o l e x c e p t NAA 5 0 

p p m (C3) i n f i rs t , f o u r t h p i c k i n g a n d in t o t a l y i e l d w h i c h w^ere 

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

w^as r e c o r d e d i n c o n t r o l ( 0 . 5 3 % ) in f i r s t p i c k i n g , E t h r e l 2 0 0 

p p m ( 0 . 5 4 % ) i n s e c o n d p i c k i n g , TIBA 10 p p m a n d lAA 5 0 

p p m ( 0 . 5 6 % ) in t h i r d p i c k i n g , DAP 2 p e r c e n t ( 0 . 5 3 % ) in 

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

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

s t a g e . C i b o t h a t S i a n d S2 r e c o r d e d s i g n i f i c a n t l y h i g h e r s e e d 

s e e d r e c o v e r y p e r c e n t ( 0 . 6 1 , 0 . 5 8 , 0 . 6 2 , 0 . 6 2 , 0 . 6 1 a n d 0 . 5 8 , 

0 . 5 8 , 0 . 5 8 , 0 . 6 , 0 . 5 8 % ) i n f i r s t . S e c o n d , t h i r d , f o u r t h p i c k i n g 

a n d i n t o t a l y ie ld r e s p e c t i v e l y o v e r o t h e r c o m b i n a t i o n s e x c e p t 

S1C2 a n d S1C3 •which w e r e o n p a r -with S i C i a n d S2C3 T h e 

l o w e s t s e e d r e c o v e r y p e r c e n t w a s n o t i c e d i n S i C s a n d S2C8 in 

f i rs t , s e c o n d , t h i r d , f o u r t h p i c k i n g a n d i n t o t a l y i e l d ( 0 . 5 4 , 

0 . 5 5 , 0 . 5 8 , 0 . 5 5 , 0 . 5 5 a n d 0 . 5 2 , 0 . 5 6 , 0 . 5 6 , 0 . 5 2 , 0 . 5 3 , 

r e s p e c t i v e l y ) . 

T h e i n t e r a c t i o n s for s t a g e s of s p r a y a t s a m e o r d i f f e r en t 

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

S i C i r e c o r d e d s i g n i f i c a n t l y h i g h e r s e e d r e c o v e r y p e r c e n t 

( 0 . 6 1 , 0 . 5 8 , 0 . 6 2 , 0 . 6 2 a n d 0 . 6 1 % ) in f i rs t , s e c o n d , t h i r d , 

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

c o m b i n a t i o n s e x c e p t S1C2, S1C3, S2C1 a n d S2C3 •which -were 

o n p a r "with e a c h o t h e r . T h e lo^w^est s e e d r e c o v e r y p e r c e n t 

•w^as n o t i c e d in S2C8 in f i r s t p i c k i n g , S1C7 i n s e c o n d p i c k i n g , 

S2C6 i n t h i r d p i c k i n g , S2C7 i n f o u r t h p i c k i n g a n d i n t o t a l 

y i e l d . 

4 . 2 . 1 1 1 0 0 0 s e e d w e i g h t (g) 

T h e d a t a o n t h o u s a n d s e e d •weight a t d i f f e r e n t p i c k i n g s 

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

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

T a b l e 2 6 . 
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I r r e s p e c t i v e of c h e m i c a l s a n d s t a g e s of s p r a y , t h e 

a v e r a g e 1 0 0 0 s e e d w e i g h t w a s m a x i m u m in f i rs t p i c k i n g 

( 3 . 8 2 g) fo l lowed b y s e c o n d , t h i r d a n d l a s t p i c k i n g ( 3 . 7 8 , 3 . 3 4 

a n d 2 . 8 9 g r e s p e c t i v e l y ) . T h e a v e r a g e 1 0 0 0 s e e d w e i g h t of 

c o m p o s i t e s a m p l e o b t a i n e d f rom a l l t h e f o u r p i c k i n g s w a s 3 . 6 

g-

T h e 1 0 0 0 s e e d w e i g h t d i f fe red s i g n i f i c a n t l y d u e t o s t a g e s 

of s p r a y . S i ( 5 0 p e r c e n t f l o w e r i n g s t a g e ) r e c o r d e d 

s i g n i f i c a n t l y m a x i m u m 1 0 0 0 s e e d -weight ( 3 . 9 5 , 3 . 9 1 a n d 

3 . 5 0 g) i n f i r s t , s e c o n d a n d t h i r d p i c k i n g , r e s p e c t i v e l y 

c o m p a r e d to S2 ( 3 . 6 9 , 3 . 6 5 , 3 . 1 8 g r e s p e c t i v e l y ) w ^ h e r e a s i n 

f o u r t h p i c k i n g a n d c o m p o s i t e s a m p l e . S i a n d S2 w e r e o n p a r 

w i t h e a c h o t h e r . 

1 0 0 0 s e e d w e i g h t w^as i n f l u e n c e d s i g n i f i c a n t l y b y 

c h e m i c a l s s p r a y . All t h e c h e m i c a l s i n c r e a s e d t h e 1 0 0 0 s e e d 

w e i g h t c o m p a r e d to c o n t r o l . GA3 1 0 0 p p m (Ci) r e c o r d e d 

s i g n i f i c a n t l y h i g h e r 1 0 0 0 s e e d w e i g h t ( 4 . 2 1 , 4 . 2 1 , 3 . 7 4 a n d 

3 . 0 6 g i n f i r s t , s e c o n d t h i r d a n d l a s t p i c k i n g , r e s p e c t i v e l y ) 

o v e r o t h e r c h e m i c a l s a n d c o n t r o l e x c e p t lAA 5 0 p p m (C2) a n d 

NAA 5 0 p p m (C3) 2 , 4 - D 1 p p m (C4) a n d e t h r e l 2 0 0 p p m (C5) i n 

f i r s t p i c k i n g , lAA 5 0 p p m (C2), NAA 5 0 p p m (C3) a n d 2 , 4 - D 1 

p p m (C4) i n s e c o n d a n d t h i r d p i c k i n g a n d lAA 5 0 p p m (C2) 

a n d NAA 5 0 p p m (Cs) i n l a s t p i c k i n g w h i c h w e r e o n p a r w i t h 

e a c h o t h e r . T h e GA3 1 0 0 p p m (Ci) r e c o r d e d s i g n i f i c a n t l y 

h i g h e s t 1 0 0 0 s e e d w e i g h t ( 4 . 0 4 g) i n c o m p o s i t e s a m p l e a l s o , 

c o m p a r e d t o o t h e r c h e m i c a l s a n d c o n t r o l e x c e p t NAA 5 0 p p m 

(C3) w^hich w a s o n p a r -with GA3 1 0 0 p p m (Ci). T h e l o w e s t 
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1 0 0 0 s e e d w e i g h t w a s o b s e r v e d in c o n t r o l ( 3 . 2 7 , 3 . 2 7 , 2 . 9 2 , 

2 . 6 9 a n d 3 . 0 3 ) i n f i rs t , s e c o n d t h i r d a n d f o u r t h p i c k i n g a n d 

i n c o m p o s i t e s a m p l e r e s p e c t i v e l y . 

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

i n f l u e n c e o n 1 0 0 0 s e e d w e i g h t for t h e c h e m i c a l s a t t h e s a m e 

s t a g e . C i b o t h a t S i a n d S2 r e c o r d e d s i g n i f i c a n t l y h i g h e r 1 0 0 0 

s e e d w e i g h t ( 4 . 3 2 , 4 . 3 , 3 . 9 , 3 . 1 2 , 4 . 2 g a n d 4 . 1 , 4 . 1 2 , 3 . 5 8 , 

3 . 0 0 a n d 4 . 0 4 g, r e s p e c t i v e l y ) in f i rs t , s e c o n d t h i r d , f o u r t h 

p i c k i n g a n d c o m p o s i t e s a m p l e ove r o t h e r c o m b i n a t i o n s 

e x c e p t S1C2, S1C3, S1C4 a n d S1C5 in F i r s t , s e c o n d a n d t h i r d 

p i c k i n g , S1C3 in l a s t p i c k i n g a n d S1C2, S1C3 i n c o m p o s i t e 

s a m p l e w h i c h w^ere o n p a r virith S i C i a n d S2C2, S2C3, S2C4 

a n d S2C5 i n f i rs t , s e c o n d t h i r d a n d l a s t p i c k i n g a n d S2C2, 

S2C3 a n d S2C4 in c o m p o s i t e s a m p l e w^hich -were o n p a r w i t h 

S2C1. T h e s i g n i f i c a n t l y l o w e s t 1 0 0 0 s e e d w^eight -was r e c o r d e d 

i n C s ( 3 . 2 4 , 3 . 2 8 , 2 . 9 6 , 2 . 6 8 a n d 3 . 0 5 g) a t t h e S i s t a g e a n d 

( 3 . 3 , 3 . 2 6 , 2 . 8 8 , 2 . 7 0 a n d 3 . 0 3 g) a t t h e S2 s t a g e i n f i rs t , 

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

r e s p e c t i v e l y . 

T h e i n t e r a c t i o n s for s t a g e s of s p r a y a t s a m e o r d i f f e ren t 

c h e m i c a l s i n f l u e n c e d t h e 1 0 0 0 s e e d w e i g h t s i g n i f i c a n t l y . S i C i 

r e c o r d e d s i g n i f i c a n t l y h i g h e r 1 0 0 0 s e e d w e i g h t ( 4 . 3 2 , 4 . 3 0 , 

3 . 9 0 , 3 . 1 2 a n d 4 . 2 0 g) i n f i r s t , s e c o n d t h i r d , f o u r t h p i c k i n g 

a n d i n c o m p o s i t e s a m p l e r e s p e c t i v e l y , o v e r o t h e r 

c o m b i n a t i o n s e x c e p t S1C2, S1C3, S1C4, S1C5, S2C1, S2C2 a n d 

S2C3 i n f i r s t , s e c o n d , t h i r d p i c k i n g , S1C3, S2C1, S2C2, S2C3 in 

f o u r t h p i c k i n g a n d S1C2, S1C3 a n d S1C4 i n c o m p o s i t e s a m p l e 
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I l l 
w h i c h w^ere o n p a r w i t h e a c h o t h e r . T h e low^est 1 0 0 0 s e e d 

w e i g h t w^as r e c o r d e d i n S i C s i n f i rs t a n d l a s t p i c k i n g ( 3 . 2 4 

a n d 2 . 6 8 g, r e s p e c t i v e l y ) , S 2 C 8 i n s e c o n d , t h i r d a n d 

c o m p o s i t e s a m p l e ( 3 . 2 6 , 2 . 8 8 a n d 2 . 7 0 g, r e s p e c t i v e l y ) . 

4 . 2 . 1 2 G e r m i n a t i o n p e r c e n t a g e 

T h e d a t a o n g e r m i n a t i o n p e r c e n t a g e a t d i f f e r en t 

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

c h e m i c a l s a n d s t a g e s of s p r a y a r e p r e s e n t e d i n T a b l e 2 7 . 

I r r e s p e c t i v e of c h e m i c a l s a n d s t a g e s of s p r a y , t h e m e a n 

g e r m i n a t i o n p e r c e n t a g e w a s m a x i m u m i n f i r s t p i c k i n g 

( 9 2 . 7 4 % ) fo l lowed b y s e c o n d , t h i r d a n d f o u r t h p i c k i n g ( 9 1 . 3 , 

8 6 . 6 a n d 7 5 . 4 8 % , r e s p e c t i v e l y ) . T h e m e a n g e r m i n a t i o n 

p e r c e n t a g e of c o m p o s i t e s a m p l e •was 9 0 . 4 2 p e r c e n t . 

T h e g e r m i n a t i o n p e r c e n t a g e d i f fe red s i g n i f i c a n t l y d u e to 

s t a g e s of s p r a y . S i r e c o r d e d s i g n i f i c a n t l y r a a x i m u m 

g e r m i n a t i o n p e r c e n t a g e ( 9 3 . 3 7 , 9 2 . 3 1 , 8 7 . 0 9 , 7 6 . 0 6 a n d 

9 1 . 2 2 % ) in f i rs t , s e c o n d , t h i r d , f o u r t h p i c k i n g a n d c o m p o s i t e 

s a m p l e r e s p e c t i v e l y c o m p a r e d t o S2 ( 9 2 . 1 2 , 9 0 . 7 , 8 6 . 1 2 , 7 4 . 9 

a n d 8 9 . 6 2 % , r e s p e c t i v e l y ) . 

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

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

p e r c e n t a g e c o m p a r e d t o c o n t r o l . GA3 1 0 0 p p m (Ci) r e c o r d e d 

s i g n i f i c a n t l y h i g h e r g e r m i n a t i o n p e r c e n t a g e ( 9 6 . 2 5 , 9 5 . 0 , 

9 0 . 7 5 , 8 0 . 0 , 9 4 . 0 % ) i n f i r s t , s e c o n d , t h i r d , f o u r t h p i c k i n g a n d 

c o m p o s i t e s a m p l e r e s p e c t i v e l y , ove r o t h e r c h e m i c a l s e x c e p t 

NAA 5 0 p p m (C3), lAA 5 0 p p m (C2), 2 , 4 - D I p p m (C4) i n f i r s t 

p i c k i n g , NAA 5 0 p p m (C3) i n s e c o n d , t h i r d , f o u r t h a n d i n 
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c o m p o s i t e s a m p l e w h i c h w e r e o n p a r w i t h e a c h o t h e r . T h e 

l o w e s t g e r m i n a t i o n p e r c e n t a g e w a s n o t i c e d in c o n t r o l ( 8 9 . 2 5 , 

8 8 . 8 7 , 8 1 . 1 2 , 7 3 . 7 5 a n d 8 8 . 0 % ) i n f i r s t , s e c o n d , t h i r d , f o u r t h 

p i c k i n g a n d c o m p o s i t e s a m p l e r e s p e c t i v e l y . 

T h e f i r s t o r d e r i n t e r a c t i o n s e x h i b i t e d s i g n i f i c a n t 

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

s a m e s t a g e . C i b o t h a t Si a n d S2 r e c o r d e d s i g n i f i c a n t l y h i g h e r 

g e r m i n a t i o n p e r c e n t a g e ( 9 7 . 2 5 , 9 6 . 2 5 , 9 2 . 2 5 , 8 2 . 0 , 9 5 . 2 5 

a n d 9 5 . 5 , 9 3 . 7 5 , 9 0 . 2 5 , 7 8 . 0 , 9 2 . 7 5 , r e s p e c t i v e l y ) i n f i rs t , 

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

o t h e r c o m b i n a t i o n s e x c e p t S1C2, S1C3, S1C4, S1C5, S i C e i n 

f i rs t p i c k i n g , S1C3 in s e c o n d , t h i r d a n d f o u r t h p i c k i n g a n d in 

c o m p o s i t e s a m p l e w h i c h were o n p a r -with S i C i a n d S2C2, 

S2C3, S2C4, S2C5, S2C6 in f i r s t p i c k i n g , S2C2, S2C3 i n s e c o n d 

p i c k i n g , S2C3 i n t h i r d , f o u r t h p i c k i n g a n d i n c o m p o s i t e 

s a m p l e w h i c h w e r e o n p a r w i t h S2C1. T h e s i g n i f i c a n t l y l o w e s t 

g e r m i n a t i o n p e r c e n t a g e w a s r e c o r d e d i n Cs ( 8 9 . 7 5 , 8 9 . 2 5 , 

8 1 . 0 , 7 4 . 2 5 a n d 8 8 . 2 5 % ) a t S I a n d ( 9 0 . 2 5 , 8 8 . 5 , 8 1 . 2 5 , 

7 3 . 2 5 a n d 8 7 . 7 5 % ) a t S2 i n f i r s t , s e c o n d , t h i r d a n d f o u r t h 

p i c k i n g a n d i n c o m p o s i t e s a m p l e r e s p e c t i v e l y . 

T h e i n t e r a c t i o n s for s t a g e s of s p r a y a t s a m e o r d i f f e r e n t 

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

s i g n i f i c a n t l y . S i C i r e c o r d e d s i g n i f i c a n t l y h i g h e r g e r m i n a t i o n 

p e r c e n t a g e ( 9 7 . 2 5 , 9 6 . 2 5 , 9 2 . 2 5 , 8 2 . 0 a n d 9 5 . 2 5 % ) i n f i rs t , 

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

r e s p e c t i v e l y , o v e r o t h e r c o m b i n a t i o n s e x c e p t S1C2, S1C3, S1C4, 

S1C5, S i C e , S2C1 , S2C2, S2C3, S2C4 i n f i r s t p i c k i n g S1C3 in 
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LEGEND 

CHEMICALS 

C, GAJOOppm 

C, lAA 50 ppm 

C, NAA50ppm 

C, 2, 4-D 1 ppm 

C, Ethrel 200 ppm 

Ĉ  TIB A 10 ppm 

C. DAP2% 

C, Control 

STAGES OF SPRAY 

S, 50% flowering stage 

Ŝ  iTuit setting stage 





1 1 4 

s e c o n d p i c k i n g S1C3, S2C1 i n t h i r d p i c k i n g , S1C3, S2C1 in 

f o u r t h p i c k i n g a n d S1C3 i n c o m p o s i t e s a m p l e w h i c h w e r e o n 

p a r \Anth e a c h o t h e r . T h e l o w e s t g e r m i n a t i o n p e r c e n t a g e w a s 

r e c o r d e d i n S i C s ( 8 9 . 7 5 a n d 8 1 . 0 0 % ) in f i r s t a n d t h i r d 

p i c k i n g r e s p e c t i v e l y , S2C8 ( 8 8 . 5 , 7 3 . 2 5 a n d 8 7 . 7 5 ) i n s e c o n d , 

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

4 . 2 . 1 3 S e e d l i n g r o o t l e n g t h ( c m ) 

T h e d a t a o n r o o t l e n g t h a t d i f f e r en t p i c k i n g s a n d for 

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

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

T a b l e 2 8 . 

I r r e s p e c t i v e of c h e m i c a l s a n d s t a g e s of s p r a y , t h e 

a v e r a g e r o o t l e n g t h w^as m a x i m u m i n f i rs t p i c k i n g ( 5 . 1 4 cm) 

foUow^ed b y s e c o n d , t h i r d a n d f o u r t h p i c k i n g ( 5 . 0 0 , 4 . 5 7 a n d 

3 . 9 6 c m , r e s p e c t i v e l y ) . T h e a v e r a g e r o o t l e n g t h of c o m p o s i t e 

s a m p l e w a s 4 . 7 9 c m . 

T h e r o o t l e n g t h d i f f e red s i g n i f i c a n t l y d u e t o s t a g e s of 

s p r a y . S i r e c o r d e d s i g n i f i c a n t l y m a x i m u m r o o t l e n g t h ( 5 . 3 , 

5 . 2 3 , 4 . 7 a n d 4 . 0 7 cm) i n f i r s t , s e c o n d , t h i r d a n d f o u r t h 

p i c k i n g r e s p e c t i v e l y c o i n p a r e d t o S2 ( 4 . 9 7 , 4 . 7 8 , 4 . 4 1 a n d 

3 . 8 4 c m , r e s p e c t i v e l y ) . T h e c o m p o s i t e s a m p l e d i d n o t differ 

s i g n i f i c a n t l y for s t a g e of s p r a y . H o w e v e r , S i r e c o r d e d 

m a x i m u m v a l u e (4 .97 c m ) c o m p a r e d to S2 ( 4 . 6 2 c m ) . 

T h e r o o t l e n g t h w^as s i g n i f i c a n t l y i n f l u e n c e d b y c h e m i c a l 

s p r a y . All t h e c h e m i c a l s i n c r e a s e d t h e r o o t l e n g t h GA3 1 0 0 -

p p m (Ci) r e c o r d e d s i g n i f i c a n t l y h i g h e r r o o t l e n g t h ( 5 . 9 3 , 5 . 7 8 , 

5 . 0 9 , 4 . 2 0 a n d 5 .35) i n f i r s t , s e c o n d , t h i r d , f o u r t h p i c k i n g 

file:///Anth
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a n d i n c o m p o s i t e s a m p l e r e s p e c t i v e l y o v e r o t h e r c h e m i c a l s 

a n d c o n t r o l e x c e p t lAA 5 0 p p m (C2) i n f i r s t p i c k i n g , lAA 5 0 

p p m (C2) a n d NAA 5 0 p p m (C3) i n t h i r d , f o u r t h p i c k i n g a n d 

c o m p o s i t e s a m p l e , w h i c h w e r e o n p a r w i t h e a c h o t h e r . T h e 

low^est r o o t l e n g t h w^as r e c o r d e d i n c o n t r o l ( 4 . 1 7 , 4 . 2 0 , 4 . 0 6 , 

3 . 7 4 a n d 4 . 1 9 c m ) i n f i r s t , s e c o n d , t h i r d , f o u r t h p i c k i n g a n d 

c o m p o s i t e s a m p l e r e s p e c t i v e l y . 

T h e f i r s t o r d e r i n t e r a c t i o n s e x h i b i t e d s i g n i f i c a n t 

i n f l u e n c e o n r o o t l e n g t h for t h e c h e m i c a l s a t t h e s a m e s t a g e . 

C i a t S i a n d S2 r e c o r d e d s i g n i f i c a n t l y h i g h e s t r o o t l e n g t h 

( 6 . 0 2 , 5 . 9 8 , 5 . 2 8 , 4 . 4 , 5 . 4 2 c m a n d 5 . 8 4 , 5 . 5 9 , 4 . 9 , 4 . 0 , 5 . 2 8 

c m , r e s p e c t i v e l y ) i n f i r s t , s e c o n d , t h i r d , f o u r t h a n d c o m p o s i t e 

s a m p l e o v e r o t h e r c o m b i n a t i o n s e x c e p t S1C2, S1C3 i n f i r s t , 

t h i r d p i c k i n g a n d c o m p o s i t e s a m p l e , S1C2, S1C3, S1C4 i n 

s e c o n d a n d f o u r t h p i c k i n g w h i c h w e r e o n p a r -with S i C i a n d 

S2C2 in f i rs t a n d s e c o n d p i c k i n g , S2C2, S2C3 i n t h i r d p i c k i n g 

a n d c o m p o s i t e s a m p l e , w e r e o n p a r w i t h S2C1. T h e r e w^as n o 

s i g n i f i c a n t d i f f e r e n c e a m o n g t h e c h e m i c a l s a t S2 i n f o u r t h 

p i c k i n g . 

T h e i n t e r a c t i o n s of s t a g e s of s p r a y a t t h e s a m e o r 

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

S i C i r e c o r d e d s i g n i f i c a n t l y h i g h e s t r o o t l e n g t h ( 6 . 0 2 , 5 . 9 8 , 

5 . 2 8 a n d 4 . 4 0 c m ) i n f i r s t , s e c o n d , t h i r d a n d l a s t p i c k i n g 

r e s p e c t i v e l y , o v e r o t h e r c o m b i n a t i o n s e x c e p t S1C2, S1C3, S2C1 

i n f i r s t p i c k i n g , S1C2, S1C3 a n d S2C1 in s e c o n d p i c k i n g , S1C2, 

S1C3, S1C4, S1C5, S2C1, S2C2 a n d S2C3 i n t h i r d a n d f o u r t h 

p i c k i n g w^hich were o n p a r w i t h e a c h o t h e r . I n c o m p o s i t e 
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â  • ^ 
>ri 

o\ 
'*' 

oc 
( N 

U"l 

00 

r-
10 

ON 
iJ", 

U"] 

OC 
ON 
•A-

r^, 
a\ 
i/S 

^ 
•X. 

( N 
0 

\o 

E 
ex ex 

0 

< 
0 

I 

u" 

r;:;; 

i r l 

' t 
ON 

"̂ 

^̂  ( N 

IJ"" 

^ 
" " • 

^ 

( N 
C^. 

^ 

'. : r<-, 

^ 

a\ 
0 0 

T f 

oc 
r-
rf 

0 

' : 
i/S 

CN 
r<-i 

i n 

—̂  C '. 

i n 

-^ 
\o 
m , 

VD 
i r , 

i n , 

^ 

^ 0 0 

m , 

E 
c 
Cl­

i n 

< 
< 
( 

U 

\c 
<T. 

i n 

r-
a\ 
^ 

m , 
r~; 
i n 

m , 

'—' 
^ 

oc 
ON 

r^, 

CM 
r"-, 

^ 

OC' 

a\ 
^ 

^ 
oc 
'^ 

(-<-. 
— 
i n 

^ „ 
<T< 
m , 

\ C 
ĉ  
^ 

vC 
^C 

i n 

o c 

-̂ _ 
m ] 

oc 

m , 

oc 
oc 

m , 

E 
C -
c 

in ; 
< 
< 
z 

I 

u" 

ON 
r<-, 

^ 

m , 

'— 
^ 

r<-. 
vC 

'̂ ' 
0 
o c 
r<-. 

^ 
^ 
r^, 

^C 
ON 
r^, 

<N 
m , 

^ 

^ 
CM 

^' 

OC 

r̂  
^ 

o c 
m , 

^ 

^; 0 4 

• ^ ' 

NC 
ON 

^ 

r̂  
\C 

^ 

— 
m , 

r^. 
o c 

'^ 

E 
cx 

<N 
1 

u 

^ 
r-
^' 

CNl 

'^ 
'^ 

o c 
ON 

^ 
0 
0^ 
r^. 

rv | 
o c 

<-̂ , 

oc 
ON 

r^, 

0 
NC 

-^ 
OC 
r<-, 

^' 

(7-, 
o c 

^ 

o c 
o c 

^ 

o c 
NC 

^ 

oc 
c; 
i n , 

CN 

^̂  
i n 

( N 
oc 

r<-, 
( N 

m , 

E 
ex 
ex 

CN 
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s a m p l e S1C3 r e c o r d e d s i g n i f i c a n t l y h i g h e r r o o t l e n g t h ( 5 . 7 5 

c m ) o v e r o t h e r c o m b i n a t i o n s e x c e p t S1C2, S1C3 a n d S2C1 

w h i c h w e r e o n p a r w i t h e a c h o t h e r . T h e l o w e s t r o o t l e n g t h 

w^as n o t i c e d i n S i C s ( 4 . 0 6 , 4 . 0 0 a n d 4 . 1 5 ) i n f i r s t a n d t h i r d 

p i c k i n g a n d c o m p o s i t e s a m p l e r e s p e c t i v e l y . W h e r e a s S2C8 

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

( 4 . 1 2 a n d 3 . 6 3 c m , r e s p e c t i v e l y ) . 

4 . 2 . 1 4 S e e d l i n g s h o o t l e n g t h ( e m ) 

T h e d a t a o n s h o o t l e n g t h a t d i f f e r e n t p i c k i n g s a n d for 

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

s p r a y a r e p r e s e n t e d i n T a b l e 2 9 . 

I r r e s p e c t i v e of c h e m i c a l s a n d s t a g e s of s p r a y , t h e 

a v e r a g e s h o o t l e n g t h w^as m a x i m u m i n f i r s t p i c k i n g ( 7 . 9 2 c m ) 

fo l lowed b y s e c o n d , t h i r d a n d f o u r t h p i c k i n g ( 7 . 8 0 , 7 . 2 3 a n d 

6 . 4 9 c m , r e s p e c t i v e l y ) . T h e a v e r a g e s h o o t l e n g t h of c o m p o s i t e 

s a m p l e w^as 7 . 6 7 c m . 

T h e s h o o t l e n g t h w a s s i g n i f i c a n t l y i n f l u e n c e d b y s t a g e s 

of s p r a y . S i n o t i c e d s i g n i f i c a n t l y h i g h e r s h o o t l e n g t h ( 8 . 2 2 , 

8 . 0 6 , 7 . 5 6 a n d 7 . 9 6 c m ) i n f i rs t , s e c o n d a n d t h i r d p i c k i n g 

a n d c o m p o s i t e s a m p l e r e s p e c t i v e l y c o m p a r e d to S2 ( 7 . 6 3 , 

7 . 5 3 , 6 . 9 1 a n d 7 . 3 9 ) . I n f o u r t h p i c k i n g S i a n d S2 w^ere o n p a r 

w i t h e a c h o t h e r . 

T h e s h o o t l e n g t h d i f fe red s i g n i f i c a n t l y d u e to c h e m i c a l s 

s p r a y . A p p l i c a t i o n of GA3 1 0 0 p p m (Ci) r e c o r d e d s i g n i f i c a n t l y 

h i g h e r s h o o t l e n g t h ( 8 . 6 5 , 8 . 5 0 , 7 . 6 2 , 6 . 8 1 a n d 8 . 3 3 c m ) i n 

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

r e s p e c t i v e l y o v e r o t h e r c h e m i c a l s a n d c o n t r o l e x c e p t lAA 5 0 
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p p m (Ci) , NAA 5 0 p p m (C2), 2 , 4 - D 1 p p m (C4) a n d E t h r e l 2 0 0 

p p m (C5) i n t h i r d p i c k i n g , lAA 5 0 p p m (C2) a n d NAA 5 0 p p m 

(C3) i n f o u r t h p i c k i n g a n d NAA 5 0 p p m (C3) i n c o m p o s i t e 

s a m p l e , w h i c h -were o n p a r w i t h e a c h o t h e r . T h e lo-west s h o o t 

l e n g t h w a s n o t i c e d in c o n t r o l ( 7 . 6 7 , 7 . 2 9 , 6 . 9 2 , 6 . 3 7 a n d 7 . 2 6 

cm) i n f i r s t , s e c o n d , t h i r d , f o u r t h p i c k i n g a n d c o m p o s i t e 

s a m p l e r e s p e c t i v e l y . 

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

s h o o t l e n g t h for t h e c h e m i c a l s a t t h e s a m e s t a g e . C i a t S i 

a n d S2 r e c o r d e d s i g n i f i c a n t l y h i g h e s t s h o o t l e n g t h ( 9 . 1 3 , 9 . 0 , 

8 . 1 2 , 7 . 5 2 , 8 . 8 8 c m a n d 8 . 1 8 , 8 . 0 , 7 . 1 2 , 6 . 1 , 7 . 7 9 c m , 

r e s p e c t i v e l y ) i n f i rs t , s e c o n d , t h i r d , f o u r t h p i c k i n g a n d i n 

c o m p o s i t e s a m p l e r e s p e c t i v e l y o v e r o t h e r c o m b i n a t i o n s 

e x c e p t S1C2, S1C3, S1C4 i n t h i r d p i c k i n g a n d S1C2, S1C3 in 

f o u r t h p i c k i n g -which w^ere o n p a r w i t h S i C i a n d S2C3 i n f i rs t 

p i c k i n g , S2C2, S2C3 i n s e c o n d , f o u r t h a n d i n c o m p o s i t e 

s a m p l e a n d i n t h i r d p i c k i n g S2C1, S2C2, S2C3 a n d S2C4 w^hich 

w e r e o n p a r w i t h S2C1. T h e l o w e s t s h o o t l e n g t h w a s r e c o r d e d 

i n Cs a t S i a n d S2 ( 7 . 9 8 , 7 . 3 8 , 7 . 0 , 6 . 4 6 , 7 . 2 8 c m a n d 7 . 3 6 , 

7 . 2 0 , 6 . 8 5 , 6 . 2 8 , 7 . 2 5 c m , r e s p e c t i v e l y ) i n f i rs t , s e c o n d , t h i r d , 

f o u r t h p i c k i n g a n d in c o m p o s i t e s a m p l e . 

T h e i n t e r a c t i o n for s t a g e s of s p r a y a t s a m e o r d i f f e r e n t 

c h e m i c a l s i n f l u e n c e d t h e s h o o t l e n g t h s i g n i f i c a n t l y . S i C i 

r e c o r d e d s i g n i f i c a n t l y h i g h e r s h o o t l e n g t h ( 9 . 1 3 , 9 . 0 0 , 8 . 1 2 , 

7 . 5 2 a n d 8 . 8 8 c m ) i n f i rs t , s e c o n d , t h i r d , f o u r t h p i c k i n g a n d 

i n c o m p o s i t e s a m p l e r e s p e c t i v e l y o v e r r e s t of t h e 

c o m b i n a t i o n s e x c e p t S1C2, S1C3 a n d S1C4 i n t h i r d p i c k i n g a n d 
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S1C2 a n d S1C3 in f o u r t h p i c k i n g w h i c h w e r e o n p a r w i t h e a c h 

o t h e r . T h e l o w e s t s h o o t l e n g t h ( 7 . 3 6 , 7 . 2 0 , 6 . 8 5 , 6 . 2 8 a n d 

7 . 2 5 c m ) -was n o t i c e d i n f i r s t , s e c o n d , t h i r d , f o u r t h p i c k i n g 

a n d i n c o m p o s i t e s a m p l e r e s p e c t i v e l y . 

4 .14 - S e e d l i n g v i g o u r i n d e x 

T h e d a t a p e r t a i n i n g t o s e e d l i n g v i g o u r i n d e x a t d i f f e r en t 

p i c k i n g s a n d for c o m p o s i t e s a m p l e a s i n f l u e n c e d by 

c h e m i c a l s a n d s t a g e s of s p r a y a r e p r e s e n t e d i n T a b l e 3 0 . 

I r r e s p e c t i v e of c h e m i c a l s a n d s t a g e s of s p r a y , t h e 

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

( 1 2 0 8 ) f o l l o w e d b y s e c o n d , t h i r d a n d f o u r t h p i c k i n g ( 1 1 7 2 , 

1 0 2 4 a n d 7 8 8 r e s p e c t i v e l y ) . T h e a v e r a g e v i g o u r i n d e x v a l u e of 

c o m p o s i t e s a m p l e w^as 1 1 0 3 . 

T h e s e e d l i n g v i g o u r i n d e x v a l u e s d i f fe red s i g n i f i c a n t l y 

d u e t o s t a g e s of s p r a y . S i r e c o r d e d s i g n i f i c a n t l y h i g h e r v i g o u r 

i n d e x v a l u e s ( 1 2 5 7 , 1 2 2 9 , 1 0 7 0 , 8 4 4 a n d 1 1 5 0 ) i n f i rs t , 

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

r e s p e c t i v e l y c o m p a r e d t o S2 ( 1 1 6 0 , 1 1 1 6 , 9 7 8 , 7 3 1 a n d 

1 0 5 6 ) . 

S i g n i f i c a n t d i f f e r e n c e s w e r e o b s e r v e d i n s e e d l i n g v i g o u r 

i n d e x v a l u e s d u e to c h e m i c a l s p r a y . All c h e m i c a l s i n c r e a s e d 

t h e v i g o u r i n d e x v a l u e s c o m p a r e d to c o n t r o l . GA3 1 0 0 p p m 

(Ci) r e c o r d e d s i g n i f i c a n t l y h i g h e s t v i g o u r i n d e x v a l u e ( 1 4 0 3 , 

1 3 5 8 , 1 1 5 0 , 8 7 2 a n d 1 2 5 7 ) i n f i rs t , s e c o n d , t h i r d , f o u r t h 

p i c k i n g a n d i n c o m p o s i t e s a m p l e r e s p e c t i v e l y o v e r o t h e r 

c h e m i c a l s a n d c o n t r o l e x c e p t lAA 5 0 p p m (C2) a n d NAA 5 0 

p p m (C3) i n t h i r d p i c k i n g w^hich w^ere o n p a r w i t h e a c h o t h e r . 
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The lowest vigour index values w^as noticed in control (1065, 

1021 , 890, 7 4 5 and 986) in first, second, third, fourth 

picking and in composite sample respectively. 

The first order interactions sho\ved significant influence 

on seedling vigour index for the chemicals at the same stage. 

Significantly highest vigour index was recorded in Ci a t Si 

and S2 (1469, 1442, 1226, 977, 1333 and 1338, 1274, 1075, 

767 , 1182 respectively) in first, second, third, fourth picking 

and in composite sample, over other combinat ions except 

S1C2, S1C3 in first and third picking and S2C2, S2C3 in first, 

third and fourth picking which were on par -with SiCi a n d 

S2C2 respectively. Significantly lowest vigour index v/as 

noticed in Cs at Si and S2 (1080, 1041 , 8 9 1 , 766, 983 a n d 

1050, 1001, 890 , 725 , 990, respectively) in first, second, 

third, fourth picking and in composite sample . 

The interact ions for stage of spray at same or different 

chemicals influenced the seedling vigour index significantly 

SiCi noticed significantly higher vigour index values (1469, 

1442, 1226, 977 and 1333) in first, second, third, fourth 

picking and in composite sample respectively over rest of the 

combinat ions except SiCi and S1C2 in first and third picking 

which were on par with each other. The S2C8 recorded lowest 

vigour index value (1050, 1001, 890, 725 and 990) in first, 

second, third, fourth picking and composite sample 

respectively. 
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LEGEND 

CHEMICALS 

C, GA^lOOppm 

Ĉ  IAA50ppm 

C, NAA 50 ppm 

C, 2, 4-D 1 ppm 

C- Hthrel 200 ppm 

C, TIBA 10 ppm 

C. DAP 2% 

Ĉ , Conti\)l 

STAGES OF SPRAY 

S, 50% flowering stage 

Ŝ  Fruit setting stage 
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4 - . 2 . 1 5 S e e d l i n g d r y ^ v e i g h t ( m g ) 

T h e d a t a p e r t a i n i n g t o s e e d l i n g d r y -weight a t d i f f e ren t 

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

c h e m i c a l s a n d s t a g e s of s p r a y a r e p r e s e n t e d i n T a b l e 3 1 . 

I r r e s p e c t i v e c h e m i c a l s a n d s t a g e s of s p r a y t h e a v e r a g e 

s e e d l i n g d r y -weight w a s h i g h e s t i n f i r s t p i c k i n g ( 2 6 . 3 4 mg) 

f o l l o w e d b y s e c o n d , t h i r d a n d f o u r t h p i c k i n g ( 2 5 . 5 3 , 2 4 . 9 2 

a n d 2 2 . 0 3 m g r e s p e c t i v e l y ) . T h e c o m p o s i t e s a m p l e r e c o r d e d 

a v e r a g e s e e d l i n g d r y w e i g h t of 2 3 . 7 m g . 

T h e s e e d l i n g d r y Vi^eight Avas s i g n i f i c a n t l y i n f l u e n c e d b y 

s t a g e s of s p r a y . S i r e c o r d e d s i g n i f i c a n t l y m a x i m u m s e e d l i n g 

d r y w e i g h t ( 2 7 . 7 2 , 2 7 . 3 4 , 2 4 . 9 3 , 2 2 . 8 7 a n d 2 5 . 3 0 mg) in f i rs t , 

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

r e s p e c t i v e l y , c o m p a r e d t o S2. 

T h e s e e d l i n g d r y -w^eight differed s i g n i f i c a n t l y d u e to 

c h e m i c a l s s p r a y . All c h e m i c a l s i n c r e a s e d t h e s e e d l i n g d r y 

Aveight c o m p a r e d t o c o n t r o l . GA3 1 0 0 p p m (Ci) r e c o r d e d 

s i g n i f i c a n t l y h i g h e s t s e e d l i n g d r y w e i g h t ( 2 9 . 6 2 , 2 9 . 6 2 , 2 7 . 1 2 , 

2 4 . 8 7 a n d 2 8 . 0 0 mg) i n f i r s t , s e c o n d , t h i r d , f o u r t h p i c k i n g 

a n d i n c o m p o s i t e s a m p l e r e s p e c t i v e l y o v e r r e s t of t h e 

c h e m i c a l s a n d c o n t r o l e x c e p t NAA 5 0 p p m (C3) in t h i r d 

p i c k i n g a n d lAA 5 0 p p m (C2) i n c o m p o s i t e s a m p l e w^hich w e r e 

o n p a r w i t h e a c h o t h e r . T h e c o n t r o l (Cs) r e c o r d e d l o w e s t 

s e e d l i n g d r y w e i g h t ( 2 0 . 8 7 , 2 1 . 0 0 , 1 9 . 6 2 , 1 8 . 2 5 a n d 1 9 . 5 0 

m g ) i n f i rs t , s e c o n d , t h i r d , f o u r t h p i c k i n g a n d c o m p o s i t e 

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

t h e s e e d l i n g d r y w e i g h t s i g n i f i c a n t l y . C i a t S i a d S2 r e c o r d e d 

s i g n i f i c a n t l y h i g h e r s e e d l i n g d r y w e i g h t ( 3 1 . 5 , 3 1 . 7 5 , 2 8 . 0 , 

2 6 . 2 5 , 2 9 . 5 0 m g a n d 2 7 . 7 2 , 2 7 . 5 0 , 2 6 . 2 5 , 2 3 . 5 0 , 2 6 . 0 m g , 

r e s p e c t i v e l y ) i n f i rs t , s e c o n d , t h i r d , f o u r t h p i c k i n g a n d i n 

c o m p o s i t e s a m p l e r e s p e c t i v e l y , o v e r o t h e r c o m b i n a t i o n s 

e x c e p t S1C3 i n f i r s t , t h i r d a n d f o u r t h p i c k i n g , S1C2, S1C3, S1C4 

a n d S1C5 i n c o m p o s i t e s a m p l e w h i c h w e r e o n p a r w i t h S i C i 

a n d S2C2, i n s e c o n d p i c k i n g , S2C2, S2C3 in t h i r d p i c k i n g a n d 

S2C2 a n d S2C4 i n c o m p o s i t e s a m p l e \ v h i c h w e r e o n p a r w i t h 

S2C1. T h e l o w e s t s e e d l i n g d r y w e i g h t w^as o b s e r v e d i n Cs 

( 2 0 . 5 , 2 1 . 2 5 , 1 9 . 2 5 , 1 8 . 0 , 1 9 . 2 5 mg) a t S I a n d ( 2 1 . 2 5 , 2 0 . 7 5 , 

2 0 . 0 0 , 1 8 . 5 , 1 9 . 2 5 mg) a t S2 i n f i r s t , s e c o n d , t h i r d , f o u r t h 

p i c k i n g a n d c o m p o s i t e s a m p l e r e s p e c t i v e l y . 

T h e i n t e r a c t i o n s for s t a g e s of s p r a y a t s a m e o r d i f f e r e n t 

c h e m i c a l s i n f l u e n c e d t h e s e e d l i n g d r y w e i g h t s i g n i f i c a n t l y . 

S i C i r e c o r d e d s i g n i f i c a n t l y h i g h e r s e e d l i n g d r y w^eight ( 3 1 . 5 , 

3 1 . 7 5 , 2 8 . 0 , 2 6 . 2 5 a n d 2 9 . 5 m g ) i n f i rs t , s e c o n d , t h i r d , f o u r t h 

p i c k i n g a n d i n c o m p o s i t e s a m p l e r e s p e c t i v e l y o v e r o t h e r 

c o m b i n a t i o n s e x c e p t S1C3 i n f i r s t p i c k i n g , S1C3 a n d S2C3 in 

t h i r d p i c k i n g , S1C3 in f o u r t h p i c k i n g a n d S1C2, S1C3, S1C4, 

S1C5, S2C1 a n d S2C2 in c o m p o s i t e s a m p l e w h i c h w e r e o n p a r 

"with e a c h o t h e r . T h e I c w e s t s e e d l i n g d r y w e i g h t w a s n o t i c e d 

i n S i C s ( 2 0 . 5 , 1 9 . 2 5 , 1 8 . 0 0 a n d 1 9 . 2 5 mg) i n f i r s t , t h i r d , 

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

s e c o n d p i c k i n g t h e low^est v a l u e w^as n o t i c e d i n S2C8 ( 2 0 . 7 5 

m g ) . 

file:///vhich
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4 . 2 . 1 6 B l e c t r i c a l c o n d u c t i v i t y ( d S m - i ) 

T h e d a t a o n E C of s e e d l e a c h a t e s of v a r i o u s p i c k i n g s 

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

of s p r a y a r e p r e s e n t e d i n T a b l e 3 2 . 

I r r e s p e c t i v e of c h e m i c a l s a n d s t a g e s of s p r a y , t h e 

a v e r a g e E C of s e e d l e a c h a t e w a s lo"west in s e c o n d p i c k i n g 

( 1 . 0 5 d S m - i ) fo l lowed b y f i rs t , t h i r d a n d f o u r t h p i c k i n g ( 1 . 1 2 , 

1.26 a n d 1 .77 d S m - i , r e s p e c t i v e l y ) , t h e c o m p o s i t e s a m p l e 

r e c o r d e d E C of 1 .08 d S m - i . 

S t a g e s of s p r a y h a d n o s i g n i f i c a n t effect o n E C a t a l l t h e 

p i c k i n g s a n d i n c o m p o s i t e s a m p l e . Ho-wever, S i r e c o r d e d 

l o w e r E C ( 1 . 1 0 , 1.04, 1 .25 , 1 .76 a n d 1.07) i n f i r s t , s e c o n d , 

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

c o m p a r e d t o S2. 

C h e m i c a l s s p r a y h a d s i g n i f i c a n t i n f l u e n c e o n E C a t a l l 

t h e p i c k i n g s a n d in c o m p o s i t e s a m p l e . S i g n i f i c a n t l y l o w e s t 

E C w a s n o t i c e d i n GA3 1 0 0 p p m ( 0 . 9 2 , 0 . 8 6 , 1 .10 , 1 .61 a n d 

0 . 8 9 d S m - i ) i n f i rs t , s e c o n d , t h i r d , f o u r t h p i c k i n g a n d 

c o r a p o s i t e s a m p l e r e s p e c t i v e l y o v e r o t h e r c h e m i c a l s a n d 

c o n t r o l e x c e p t NAA 5 0 p p m (C3) i n f o u r t h p i c k i n g w h i c h w a s 

o n p a r w i t h GA3 1 0 0 p p m (Ci). T h e h i g h e s t E C v^ras n o t i c e d in 

c o n t r o l ( 1 . 1 8 d S m - i ) a t f i r s t p i c k i n g w^hich w^as o n p a r ^Adth 

e t h r e l 2 0 0 p p m (C5) DAP 2 p e r c e n t (C7) a n d T IBA 1 0 p p m 

(Ce). I n s e c o n d p i c k i n g , t h e h i g h e s t E C n o t i c e d i n E t h r e l 2 0 0 

p p m ( 1 . 1 2 d S m - i ) "which w a s o n p a r w i t h D A P 2 p e r c e n t (C7) 

a n d c o n t r o l (Cs). T h e t h i r d p i c k i n g Cs r e c o r d e d h i g h e s t E C 

( 1 . 3 5 d S m - i ) v / h i c h w^as o n p a r -with E t h r e l 2 0 0 p p m (C5). In 
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f o u r t h p i c k i n g E t h r e l 2 0 0 p p m (C5) a n d D A P 2 p e r c e n t (C7) 

r e c o r d e d h i g h e s t E C ( 1 . 8 4 d S m - i ) \ v h i c h w a s o n p a r -with 

c o n t r o l (Ca). I n c o m p o s i t e s a m p l e D A P 2 p e r c e n t (C7) 

r e c o r d e d h i g h e s t E C ( 1 . 1 5 d S m - i ) w h i c h -was o n p a r w i t h 

c o n t r o l (Cs). 

T h e i n t e r a c t i o n s for c h e m i c a l s a t s a m e s t a g e sho-wed 

s i g n i f i c a n t i n f l u e n c e o n E C of s e e d l e a c h a t e . T h e s i g n i f i c a n t l y 

l e a s t E C w a s o b s e r v e d i n C i a t S i ( 0 . 8 6 , 0 . 8 3 , 1.09, 1 .57, 

0 . 8 4 d S m - i ) a n d a t S2 ( 0 . 9 9 , 0 . 9 0 , 1 .12 , 1 . 6 5 , 0 . 9 5 d S m - i ) in 

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

r e s p e c t i v e l y o v e r o t h e r c o m b i n a t i o n s e x c e p t S1C3 in s e c o n d , 

t h i r d a n d f o u r t h p i c k i n g a n d S2C3 in t h i r d a n d f o u r t h p i c k i n g 

\ v h i c h w^ere o n p a r w i t h S i C i a n d S2C1 r e s p e c t i v e l y . T h e 

h i g h e s t v a l u e of E C w^as r e c o r d e d in Cs a t S i ( 1 . 1 9 , 1 .12, 

1 .35 , 1 .82, 1.17) a n d a t S2 ( 1 . 1 8 , 1 .13 , 1 . 3 5 , 1 . 8 1 , 1.14) in 

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

r e s p e c t i v e l y . 

T h e i n t e r a c t i o n s for s t a g e s of s p r a y a t s a m e o r d i f f e ren t 

c h e m i c a l s h a d s i g n i f i c a n t i n f l u e n c e o n E C . S i C i r e c o r d e d 

s i g n i f i c a n t l y l o w e s t E C ( 0 . 8 6 , 0 . 8 3 , 1 .09 , 1 .57 a n d 0 .84 ) in 

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

s a m p l e r e s p e c t i v e l y o v e r o t h e r c o m b i n a t i o n s e x c e p t S2C1 in 

s e c o n d a n d t h i r d p i c k i n g , S1C3 a n d S2C1 i n f o u r t h p i c k i n g 

w h i c h w e r e o n p a r w i t h e a c h o t h e r . T h e h i g h e s t E C of 1.19 

d S m - i -was o b s e r v e d i n S i C s i n f i r s t p i c k i n g , i n s e c o n d p i c k i n g 

S2C7 a n d S2C8 r e c o r d e d e q u a l a n d h i g h e s t v a l u e of E C ( 1 . 1 3 

d S m - i ) . I n t h i r d p i c k i n g S1C7, S i C s a n d S2C8 r e c o r d e d h i g h e s t 
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and equal value for EC (1.35 dSm-i). In fourth picking S2C7 

recorded highest EC (1.86 dSm-i). In composi te sample SiCs 

recorded highest EC (1.17 dSm-i). 
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V. DISCUSSION 

P h y s i o l o g i c a l p r o c e s s e s i n a c r o p a r e d i r e c t l y o r 

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

I n a d d i t i o n t o g e n o t y p e , so i l , c u l t u r a l p r a c t i c e s a n d t h e i r 

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

flo\vering a n d p r o d u c t i v i t y of c r o p p l a n t s . I n o r d e r to s u i t 

t h e i r r e q u i r e m e n t , t h e e n v i r o n m e n t c a n b e m o d i f i e d to 

c e r t a i n e x t e n t b y c u l t u r a l p r a c t i c e s . H e n c e , a n a t t e m p t w a s 

m a d e i n t h i s s t u d y to i n c r e a s e t h e s e e d y ie ld a n d q u a l i t y by 

\vay of m a n i p u l a t i n g c u l t u r a l p r o c e s s e s viz. , m o t h e r p l a n t 

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

t h e i r i m p a c t o n t h e s e e d y i e l d a n d q u a l i t y of t o m a t o . T h e 

r e s u l t s o b t a i n e d in t h e p r e s e n t i n v e s t i g a t i o n h a v e b e e n 

d i s c u s s e d i n t h i s c h a p t e r . 

E X P E R I M E N T - I 

5 . 1 E f f e c t o f m o t h e r p l a n t n u t r i t i o n o n s e e d y i e l d a n d 

q u a l i t y i n t o m a t o 

T h e e x p e r i m e n t w a s c a r r i e d o u t o n t o m a t o C v . L - 1 5 to 

a s c e r t a i n t h e effect of m o t h e r p l a n t n u t r i t i o n o n c r o p g r o w t h , 

f ru i t y i e l d , s e e d y ie ld a n d q u a l i t y p a r a m e t e r s d u r i n g hharif 

1 9 9 9 . T h e r e w e r e 12 t r e a t m e n t c o m b i n a t i o n s w i t h f o u r l eve l s 

of n i t r o g e n ( 6 0 , 1 2 0 , 1 8 0 , 2 4 0 k g / h a ) a n d t h r e e l e v e l s of 

p h o s p h o r u s (60 , 1 2 0 , 1 8 0 k g / h a ) . T h e r e s u l t s o b t a i n e d in 

t h i s s t u d y a r e d i s c u s s e d b e l o w . 
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5 . 1 . 1 E f f e c t o f m o t h e r p l a n t n u t r i t i o n o n groTvth 

p a r a m e t e r s 

T h e b e n e f i c i a l effect of m o t h e r p l a n t n u t r i t i o n o n c r o p 

g r o w t h , f ru i t y i e l d , s e e d y ie ld a n d q u a l i t y i n s e v e r a l v e g e t a b l e 

c r o p s a r e we l l d o c u m e n t e d . I n t h e p r e s e n t s t u d y a l s o , t h e 

fe r t i l i ze r l e v e l s h a v e s h o w n a g r e a t e r i n f l u e n c e o n v a r i o u s 

c r o p gro^vth , f r u i t y i e l d , s e e d y ie ld a n d q u a l i t y p a r a m e t e r s a s 

d i s c u s s e d b e l o w . 

A p p l i c a t i o n of 2 4 0 : 1 8 0 : 8 0 k g NPK p e r h a (T12) 

r e c o r d e d s i g n i f i c a n t l y h i g h e r p l a n t h e i g h t ( 1 1 4 . 8 c m ) fo l lowed 

b y T n ( 1 1 2 c m ) , Tio ( 1 1 1 c m ) , T9 ( 1 1 0 . 9 c m ) , Ts ( 1 1 0 . 9 c m ) , T7 

( 1 1 0 . 7 cm) a n d Te ( 1 1 0 . 5 cm) w h i c h w e r e o n p a r w i t h e a c h 

o t h e r (Tab le 1). A n i n c r e a s e in p l a n t h e i g h t d u e to a p p l i c a t i o n 

of h i g h e r f e r t i l i ze r l e v e l s m i g h t b e a t t r i b u t e d to t h e g r e a t e r 

u p t a k e of n u t r i e n t s , w h i c h i n c r e a s e d t h e ce l l d i v i s i o n , ce l l 

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

i n c r e a s e in p l a n t h e i g h t f r o m 1 1 0 . 5 c m (Ts) t o 1 1 4 . 8 c m (T12) 

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

u t i l i z e h i g h e r l e v e l s of n u t r i e n t s i n t o t h e p l a n t s y s t e m b e y o n d 

c e r t a i n l imi t . ( D h a r m a t t i a n d K u l k a r n i , 1 9 8 8 ) . T h e n i t r o g e n 

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

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

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

c a r b o h y d r a t e s ( B a r o o a h a n d A h m e d , 1 9 6 4 ) . S i n g e g o l ( 1 9 9 7 ) 

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

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

m e r i s t e m a t i c a c t i v i t y of p l a n t . P r e s e n t r e s u l t s 
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a l s o s u p p o r t s t h e f i n d i n g s of B a r u a h et al. ( 1 9 9 3 ) i n t o m a t o , 

P a r a s h e t t i ( 1 9 9 1 ) in b r i n j a l , R e v a n a p p a (1993) a n d B i r a d a r 

( 2 0 0 0 ) i n c h i l l i . 

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

w e r e s i g n i f i c a n t l y h i g h e s t i n T12 (2 .4 a n d 9 . 5 , r e s p e c t i v e l y ) 

c o m p a r e d t o o t h e r t r e a t m e n t s e x c e p t T n , Tio, T9, Ts , T? a n d 

Te w h i c h w e r e o n p a r w i t h e a c h o t h e r (Table 1). T h e i n c r e a s e 

i n f e r t i l i z e r l eve l f rom Te t o T12 r e s u l t e d i n n u m e r i c a l i n c r e a s e 

i n n u m b e r of b r a n c h e s b u t it w^as s t a t i s t i c a l l y n o n 

s i g n i f i c a n t . S i m i l a r t r e n d \ v a s n o t i c e d w i t h r e s p e c t t o t e r i t a r y 

b r a n c h e s p e r p l a n t . N i t r o g e n a n d p h o s p h o r u s a r e t h e m a j o r 

p l a n t n u t r i e n t s k n o w n t o h a v e r o l e i n s y n t h e s i s of a m i n o 

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

gro"wth i n t e r m s of n u m b e r of b r a n c h e s ( D h a r m a t t i e t a l . , 

1 9 9 1 ) . T h e m a r g i n a l i n c r e a s e i n n u m b e r of b r a n c h e s d u e to 

i n c r e a s e i n f e r t i l i ze r level f r o m Te to T12 m i g h t b e a t t r i b u t e d to 

m i n i m a l l eve l of p l a n t n u t r i e n t s w h i c h a r e q u i t e s u f f i c i e n t for 

full e x p r e s s i o n of n u m b e r of b r a n c h e s ( D o d d a m a n i a n d 

P a n c h a l . , 1 9 8 9 ) . T h e i n c r e a s e i n n u m b e r of b r a n c h e s w i t h 

i n c r e a s e d m o t h e r p l a n t n u t r i t i o n v / a s a l s o r e p o r t e d by 

B a r o o a h a n d A h m e d ( 1 9 6 4 ) , S h a r m a a n d M a n ( 1 9 7 2 ) , S u b e 

s i n g h ( 1 9 8 8 ) , a n d B a r u a h et al. ( 1 9 9 3 ) i n t o m a t o , R e v a n a p p a 

( 1 9 9 3 ) a n d B i r a d a r ( 2 0 0 0 ) i n c h i l l i . 

D e l a y i n d a y s t a k e n for 5 0 p e r c e n t f l o w e r i n g w a s 

n o t i c e d f r o m T i (28 d a y s ) t o T12 (34 d a y s ) a s t h e l e v e l s of 

f e r t i l i ze r i n c r e a s e d (Tab le 1), w^hich m i g h t b e a t t r i b u t e d to 

l o n g e r j u v e n i l e o r v e g e t a t i v e p h a s e of t h e p l a n t . T h e r e s u l t s of 
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t h e p r e s e n t i n v e s t i g a t i o n a r e i n c o n f o r m i t y w i t h S h a r m a 

( 1 9 9 5 ) i n t o m a t o , R e v a n a p p a ( 1 9 9 3 ) a n d B i r a d a r ( 2 0 0 0 ) i n 

ch i l l i . 

5 . 1 . 2 B f f e c t o f m o t h e r p l a n t n u t r i t i o n o n f r u i t y i e l d a n d 

y i e l d a t t r i b u t e s 

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

i n c r e a s e i n t o t a l n u m b e r of f r u i t s p e r p l a n t (Tab le 2) f r o m 

1 9 . 3 (Ti) to 3 7 (Te), t h e n t h e i n c r e a s e w a s n u m e r i c a l a n d n o n 

s i g n i f i c a n t u p t o T12 ( 4 1 . 5 ) . T h e i n c r e a s e i n n u m b e r of f r u i t s 

m a y b e d u e to a d e q u a t e n o u r i s h m e n t of p l a n t s r e s u l t i n g in 

p r o d u c t i o n of m o r e n u m b e r of b r a n c h e s , flo^vers a n d 

u l t i m a t e l y t h e f r u i t s . S i m i l a r l y R a m a k r i s h n a P r a s e e d a ( 1 9 7 6 ) 

a n d B a r u a h et al. ( 1 9 9 3 ) i n t o m a t o , o b t a i n e d m o r e n u m b e r of 

f r u i t s w i t h h i g h e r d o s e s of f e r t i l i z e r s . 

T h e t o t a l f r u i t y i e l d p e r p l a n t (Tab le 3) i n c r e a s e d 

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

( 8 0 7 . 7 g) t o Te ( 1 8 6 0 g), t h e n t h e i n c r e a s e w a s n u m e r i c a l a n d 

n o n s i g n i f i c a n t u p t o T12 ( 2 0 5 8 . 3 g). T h e s i m i l a r t r e n d w a s 

n o t i c e d i n p e r p l o t ( T a b l e 4) a n d p e r h e c t a r e f ru i t y i e l d ( T a b l e 

5 ) . How^ever, n u m e r i c a l l y h i g h e s t t o t a l f r u i t y i e ld p e r p l a n t 

( 2 4 . 8 kg) a n d p e r h e c t a r e ( 3 4 . 5 t) w a s n o t i c e d i n T12- T h i s 

i n c r e a s e d f ru i t y i e l d p e r p l a n t , p e r p l o t a n d p e r h e c t a r e 

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

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

f ru i t s e t . P l a n t s r e c e i v i n g h i g h e r d o s e s of n u t r i t i o n s h o w e d 

l o n g e r v e g e t a t i v e p e r i o d a n d d e l a y e d f l o w e r i n g a n d a r e 

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

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

h i g h e r l e v e l s of n u t r i e n t s h a v e a l s o b e e n r e p o r t e d b y S u b e 

s i n g h ( 1 9 8 8 ) a n d S h a r m a ( 1 9 9 5 ) in t o m a t o a n d B i r a d a r 

( 2 0 0 0 ) i n ch i lU . 

5 . 1 . 3 K f f e c t o f x n o t h e r p l a n t n u t r i t i o n o n s e e d y i e l d a n d 

y i e l d a t t r i b u t e s 

T h e t o t a l s e e d y i e ld p e r p l a n t s i g n i f i c a n t l y i n c r e a s e d 

w i t h i n c r e a s e i n fe r t i l izer l e v e l s f r o m 4 . 5 2 g (Ti) t o 1 2 . 3 3 g 

(Te). F u r t h e r i n c r e a s e i n f e r t i l i z e r l eve l s f rom Te 1 2 0 : 1 8 0 : 8 0 

k g N P K p e r h e c t a r e to 2 4 0 : 1 8 0 : 8 0 k g NPK p e r h e c t a r e (T12) 

r e s u l t e d i n n u m e r i c a l a n d n o n s i g n i f i c a n t i n c r e a s e i n s e e d 

y i e l d p e r p l a n t (Table 6 ) . S i m i l a r t r e n d i n s e e d y i e l d w a s 

foUo^wed for p e r p l o t (Tab le 7) a n d p e r h a (Tab le 8 ) . H o w e v e r , 

T12 r e c o r d e d n u m e r i c a l l y h i g h e s t s e e d y ie ld p e r p l a n t ( 1 3 . 9 8 

g), p e r p l o t ( 1 7 1 . 2 5 g) a n d p e r h a ( 2 3 7 . 8 7 kg) -which w^as 

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

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

of f r u i t s p e r p l a n t (41 .5) , f r u i t y i e l d p e r p l a n t ( 1 6 3 1 . 4 g ) , 1 0 0 0 

s e e d w^eight (3 .96g) a n d h i g h e r s e e d r e c o v e r y p e r c e n t 

( 0 . 6 8 % ) . T h e r e s u l t s of t h e p r e s e n t s t u d y a r e i n c o n f i r m i t y 

w i t h D h a r m a t t i et al. ( 1 9 9 2 ) a n d B u r u a h et al. ( 1 9 9 3 ) in 

t o m a t o a n d G u l s h a n la l ( 1 9 9 2 ) , V i j a y k u m a r et al. ( 1 9 9 5 ) a n d 

B i r a d a r ( 2 0 0 0 ) i n ch i l l i . 

T h e s i g n i f i c a n t i n c r e a s i n g t r e n d for y i e l d p a r a m e t e r s 

w e r e n o t i c e d o n l y u p t o c e r t a i n level of i n c r e a s e d d o s e s of 

fe r t i l i zer , t h a t i s u p t o Te ( 1 2 0 : 1 8 0 : 8 0 k g N P K / h a ) a n d 
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f u r t h e r i n c r e a s e i n v a l u e s w^as n u m e r i c a l a n d n o n s i g n i f i c a n t . 

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

u t i l i z e e x c e s s q u a n t i t y of p l a n t n u t r i e n t s b e y o n d t h a t l eve l . 

( D h a r m a t t i e t aZ., 1 9 9 2 ) . 

5 . 1 . 4 - K f f e c t o f m o t h e r p l a n t n u t r i t i o n o n s e e d q u a l i t y 

a t t r i b u t e s 

S i g n i f i c a n t l y t h e h i g h e s t 1 0 0 0 s e e d w e i g h t of c o m p o s i t e 

s a m p l e w a s r e c o r d e d i n Te (4 .1 g) w h i c h w a s o n p a r -with 

f u r t h e r h i g h e r d o s e s of fe r t l i ze r l e v e l s u p t o T12 ( 3 . 9 6 g). 

S i m i l a r t r e n d w a s o b s e r v e d i n a l l t h e p i c k i n g s d u e to f e r t i l i ze r 

l e v e l s (Table lO) . A m o n g t h e p i c k i n g s , f i r s t p i c k i n g r e c o r d e d 

h i g h e s t m e a n 1 0 0 0 s e e d w e i g h t w^hich d e c r e a s e d for f u r t h e r 

p i c k i n g s i r r e s p e c t i v e of m o t h e r p l a n t n u t r i t i o n . T h e i n c r e a s e d 

1 0 0 0 s e e d w e i g h t d u e to i n c r e a s e in f e r t i l i ze r level m i g h t b e 

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

of p h o t o s y n t h a t e s a n d t h e i r d i s t r i b u t i o n to t h e d e v e l o p i n g 

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

( 1 9 8 5 ) a n d S e n o et ctl. ( 1 9 8 9 ) i n t o m a t o , P a r a s h e t t i ( 1 9 9 1 ) i n 

b r i n j a l a n d G a p s a et al. ( 1995) a n d B i r a d a r ( 2 0 0 0 ) in ch i l l i . 

T h e Ts ( 1 2 0 : 1 8 0 : 8 0 k g N P K / h a ) r e c o r d e d s i g n i f i c a n t l y 

h i g h e s t g e r m i n a t i o n p e r c e n t a g e ( 9 2 . 2 5 % ) w h i c h d i f f e red 

s i g n i f i c a n t l y f r o m Ti t o T5 a n d T12 a n d r e s t of t h e t r e a t m e n t s 

w e r e o n p a r w i t h Te, i n c o m p o s i t e s a m p l e . S i m i l a r t r e n d w a s 

n o t i c e d i n a l l t h e f o u r p i c k i n g s ( T a b l e 11) . T h e h i g h e r p e r 

c e n t g e r m i n a t i o n i n Te m i g h t b e d u e t o h i g h e r 1 0 0 0 s e e d 

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

a d e q u a t e food r e s e r v e s for t h e r e s u m p t i o n of e m b r y o n i c p l a n t 
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g r o w t h . S i m i l a r l y t h e i n c r e a s e i n p e r c e n t g e r m i n a t i o n d u e to 

h i g h e r n u t r i t i o n h a v e b e e n r e p o r t e d b y G e o r g e et al. ( 1 9 8 0 ) , 

D h a r m a t t i et al. (1992) a n d E r y c e a n d A y d i n a n d G a p s a et al. 

( 1 9 9 5 ) i n t o m a t o a n d P a r a s h e t t i ( 1 9 9 1 ) i n b r i n j a l . 

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

s i g n i f i c a n t l y h i g h e r in Ts ( 1 1 4 4 ) c o m p a r e d t o r e s t of t h e lo^ver 

a n d h i g h e r d o s e s of f e r t i l i z e r s ( 6 5 2 a n d 1 1 0 8 i n T i a n d T12, 

r e s p e c t i v e l y (Tab le 14). T h e i n c r e a s e i n s e e d l i n g v i g o u r m i g h t 

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

g e r m i n a t i o n p e r c e n t a g e . S u c h r e s u l t s w e r e a l s o r e p o r t e d by 

T e k r o n y a n d Egl i ( 1 9 7 7 ) , P a r a s h e t t i ( 1 9 9 1 ) i n b r i n j a l a n d 

B i r a d a r ( 2 0 0 0 ) i n chi l l i . 

T h e lo"wer v a l u e s r e c o r d e d i n f ina l p i c k i n g d u e t o u n d e r 

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

n u t r i t i o n a t l a t e r s t a g e s of c r o p gro\A/th o r d u e t o field 

w e a t h e r i n g a s e v i d e n t -with d e c r e a s e d 1 0 0 0 s e e d w e i g h t a n d 

o t h e r q u a l i t y p a r a m e t e r . 

T h e v a l u e s for e l e c t r i c a l c o n d u c t i v i t y of s e e d l e a c h a t e of 

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

n u t r i t i o n u p t o Te ( 0 . 9 4 dSm-^ ) a n d f u r t h e r i n c r e a s e i n E C 

w^as n o n s i g n i f i c a n t . T h e d e c l i n e i n E C v a l u e w i t h i n c r e a s e d 

f e r t i l i z e r s m i g h t b e a t t r i b u t e d s t r e n g t h e n i n g of ce l l m e m b r a n e 

i n t e g r i t y of s e e d . 
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5 . 2 E f f e c t o f c h e m i c a l s p r a y o n s e e d y i e l d a n d q u a l i t y i n 

t o m a t o . 

T h e e x p e r i m e n t w a s c a r r i e d o u t o n t o m a t o (Cv. L-15) to 

a s c e r t a i n t h e effect of c h e m i c a l s viz . , GA3 ( 1 0 0 p p m ) , lAA (50 

p p m ) , NAA (50 p p m ) , 2 , 4 - D (1 p p m ) , E t h r e l ( 2 0 0 p p m ) , TIBA 

(10 p p m ) , D A P (2%) a n d w a t e r s p r a y (con t ro l ) o n c r o p g r o w t h , 

f ru i t y i e l d , s e e d y ie ld a n d q u a l i t y p a r a m e t e r s d u r i n g khar i f , 

1 9 9 9 . T h e s e c h e m i c a l s w e r e a p p l i e d a s fo l i a r s p r a y a t t w o 

s t a g e s v iz . , 5 0 p e r c e n t f l o w e r i n g (Si) a n d f r u i t s e t t i n g s t a g e 

(S2). T h e r e s u l t s o b t a i n e d i n t h e s t u d y a r e d i s c u s s e d a s 

b e l o w . 

5 . 2 . 1 E f f e c t o f s t a g e s o f s p r a y o n g r o i v t h p a r a m e t e r s i n 

t o n n a t o 

B e t w e e n tw^o s t a g e s of s p r a y i n g , a p p l i c a t i o n of 

c h e m i c a l s a t 5 0 p e r c e n t f l o w e r i n g s t a g e (Si) v / a s f o u n d to b e 

m o s t b e n e f i c i a l a s p l a n t h e i g h t ( 9 4 . 4 cm) a n d n u m b e r of 

b r a n c h e s w e r e m o r e c o m p a r e d t o f ru i t s e t t i n g s t a g e 82 (Table 

17) . I t m a y b e d u e to t h e s t i m u l a t o r y a c t i o n of c h e m i c a l s o n 

ce l l d i v i s i o n , m u l t i p l i c a t i o n a n d p l a s t i c i t y l e a d i n g t o b e t t e r 

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

M a t h a i , 1 9 7 5 ) . P a n d i t a et al. ( 1 9 8 0 ) a s c r i b e d b e t t e r g r o w t h of 

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

c a r b o h y d r a t e s u n d e r t h e i n f l u e n c e of c h e m i c a l s . S i m i l a r 

i n c r e a s e i n p l a n t gro^A/th a n d n u m b e r of b r a n c h e s w e r e 

r e p o r t e d b y M e h a r o t r a et al. ( 1 9 7 0 ) i n t o m a t o , G u p t a et al. 

( 1 9 9 7 ) i n b r i n j a l a n d B i r a d a r ( 2 0 0 0 ) in ch i l l i . 
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5 . 2 . 2 K f f e c t o f s t a g e s o f s p r a y o n f r u i t y i e l d a n d y i e l d 

a t t r i b u t e s i n t o m a t o 

T h e s t a g e s of s p r a y i n g a l s o f o u n d to i n f l u e n c e 

s i g n i f i c a n t l y t h e f ru i t y i e ld a n d s e e d y i e l d p a r a m e t e r s . T h e 

fo l ia r a p p l i c a t i o n of c h e m i c a l s a t S i s t a g e r e c o r d e d 

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

(35 .9 ) t o t a l f r u i t y i e l d p e r p l a n t ( 1 . 7 1 kg) , f ru i t y i e l d p e r p l o t 

( 1 7 . 6 5 kg) a n d f r u i t y i e l d p e r h a ( 2 4 . 5 2 t) (Tab le 1 8 , 1 9 , 2 0 

a n d 2 1 ) . It m i g h t b e a t t r i b u t e d t o e x o g e n o u s s u p p l y of g r o w t h 

r e g u l a t o r s a t c r i t i c a l s t a g e of f l o w e r i n g a n d f e r t i l i z a t i o n , o v a r y 

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

e n h a n c e s o u r c e t o s i n k r e l a t i o n , a c c u m u l a t i o n of 

p h o t o s y n t h a t e s a n d eff ic ient u t i l i z a t i o n of food r e s e r v e s for 

t h e d e v e l o p m e n t of f r u i t s a s r e p o r t e d b y M e h t a et al. ( 1 9 8 9 ) 

i n t o m a t o . S i m i l a r i n c r e a s e i n f ru i t y i e l d "with c h e m i c a l s s p r a y 

h a v e b e e n a l s o r e p o r t e d b y C h a n d r a a n d S h i v a r a j ( 1 9 7 2 ) , 

P a n d i t a et al. ( 1 9 8 0 ) a n d R e v a n a p p a ( 1 9 9 3 ) i n ch i l l i . 

5 . 2 . 3 E f f e c t o f s t a g e s o f s p r a y o n s e e d y i e l d a n d y i e l d 

a t t r i b u t e s i n t o m a t o 

S p r a y S i r e c o r d e d s i g n i f i c a n t l y h i g h e r t o t a l s e e d y i e l d 

p e r p l a n t ( 9 . 6 6 g), p e r p l o t ( 1 0 5 . 2 g) a n d p e r h a ( 1 4 5 . 9 kg) a s 

m e n t i o n e d i n T a b l e s 2 2 , 2 3 a n d 2 4 r e s p e c t i v e l y . It m i g h t b e 

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

h i g h e r s e e d •weight p e r p l a n t , p e r p l o t a n d p e r h e c t a r e a n d 

h i g h e r s e e d r e c o v e r y p e r c e n t . T h e e f f i c i en t t r a n s l o c a t i o n of 

p h o t o s y n t h a t e s f r o m s o u r c e t o r e p r o d u c t i v e p a r t s ( s e e d s ) 

m i g h t h a v e e n h a n c e d t h e b e t t e r f i l l ing u p of f e r t i l i zed o v u l e s 
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a n d t h e r e b y i n c r e a s e d t h e w e i g h t of i n d i v i d u a l f ru i t a n d 

s e e d . S u c h f i n d i n g s w e r e a l s o r e p o r t e d b y S i n g h ( 1 9 9 5 ) in 

t o m a t o . 

5 . 2 . 4 - K f f e c t o f s t a g e s o f s p r a y o n s e e d q u a l i t y p a r a m e t e r s 

i n t o m a t o 

I n t h e p r e s e n t s t u d y , t h e s e e d q u a l i t y p a r a m e t e r s w^ere 

i n f l u e n c e d b y s t a g e s of s p r a y i n g of c h e m i c a l s a t S i h a d 

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

1 0 0 0 s e e d w e i g h t ( 3 . 8 1 g) , g e r m i n a t i o n p e r c e n t a g e ( 9 1 . 2 2 % ) , 

r o o t l e n g t h ( 4 . 9 7 c m ) , s h o o t l e n g t h (7 .96 c m ) , s e e d l i n g v i g o u r 

i n d e x ( 1 1 5 0 ) , s e e d l i n g d r y w e i g h t ( 2 5 . 3 0 m g ) w i t h low^er 

v a l u e s for E C of s e e d l e a c h a t e (1 .07 d S m - i ) i n c o m p o s i t e 

s a m p l e ( T a b l e s 2 6 , 2 7 , 2 8 , 2 9 , 3 0 , 3 1 a n d 3 2 , r e s p e c t i v e l y ) . 

S i m i l a r t r e n d \ v a s n o t i c e d i n a l l t h e f o u r p i c k i n g s a l s o . T h e 

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

a c c u m u l a t i o n of food r e s e r v e s in t h e s e e d s b e c a u s e of 

a d d i t i o n a l s u p p l y of c h e m i c a l s e s p e c i a l l y a t p o l l i n a t i o n , 

f e r t i l i z a t i o n a n d f u r t h e r f r u i t s e t t i n g . T h e s e f i n d i n g s a l s o 

s u p p o r t e d b y M e h t a et al. ( 1 9 8 9 ) in t o m a t o . I n c r e a s e d 

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

of s e e d l i n g a n d h i g h e r g e r m i n a t i o n p e r c e n t a g e r e c o r d e d a t 

t h i s s t a g e , w h i c h f u r t h e r i n c r e a s e d t h e d r y w e i g h t of s e e d l i n g . 

Y a d a v a et al. ( 1 9 8 0 ) , S i t a r a m et al. ( 1 9 8 9 ) a n d B i r a d a r 

( 2 0 0 0 ) . 
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5 . 2 . 5 E f f e c t o f c h e m i c a l s o n g r o w t h p a r a m e t e r s i n 

t o m a t o 

I r r e s p e c t i v e of s t a g e s of s p r a y i n g a l l t h e c h e r a i c a l s f o u n d 

to i n c r e a s e s i g n i f i c a n t l y t h e p l a n t h e i g h t a n d n u m b e r of 

b r a n c h e s c o m p a r e d t o c o n t r o l ( T a b l e 17) . A m o n g t h e 

c h e m i c a l s , GA3 ( 1 0 0 p p m ) r e c o r d e d s i g n i f i c a n t l y h i g h e r p l a n t 

h e i g h t ( 1 2 3 . 1 c m ) a n d n u m b e r of p r i m a r y , s e c o n d a r y a n d 

t e r t i a r y b r a n c h e s (2 .0 , 9 . 1 a n d 4 . 6 , r e s p e c t i v e l y ) fo l l owed b y 

NAA 5 0 p p m . T h i s m i g h t b e a t t r i b u t e d to a p i c a l d o m i n a n c e 

effect of a u x i n s . T h e g r o w t h r e g u l a t o r s ( c h e m i c a l s ) a r e 

i n v o l v e d i n i n c r e a s i n g t h e p h o t o s y n t h e t i c ac t iv i ty , e f f i c ien t 

t r a n s l o c a t i o n a n d u t i l i z a t i o n of p h o t o s y n t h e t i c p r o d u c t a n d 

r a p i d cel l e l o n g a t i o n a n d ce l l d i v i s i o n i n t h e g r o w i n g p o r t i o n 

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

u p t a k e of n u t r i e n t s ( P a n d i t a et ctl., 1 9 8 0 ) . T h e s t i m u l a t o r y 

a c t i o n of a u x i n s o f t e n t h e cel l w a l l of t h e s t e m a n d i n c r e a s e 

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

( M e h a r o t r a et al., 1 9 7 0 , R e v a n a p p a , 1 9 9 3 a n d B i r a d a r , 

2 0 0 0 ) . S i m i l a r b e n e f i c i a l effect of g r o w t h r e g u l a t o r s o n p l a n t 

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

M a t h a i ( 1 9 7 5 ) , P o o k a n et al. ( 1 9 8 1 ) a n d B i r a d a r ( 2 0 0 0 ) . O n 

t h e c o n t r a r y p l a n t h e i g h t i n D A P (2°/o) w a s o n p a r w i t h 

c o n t r o l a n d n u m b e r of b r a n c h e s i n D A P (2%) , TIBA (10 p p m ) 

a n d E t h r e l ( 2 0 0 p p m ) w a s o n p a r w i t h c o n t r o l . W h i c h m i g h t 

b e d u e to r e d u c t i o n in a u x i n c o n t e n t i n g r o w i n g t i s s u e s a n d 

e x e r t i o n of i n h i b i t o r y effect b y s u p p r e s s i n g ce l l d i v i s i o n a n d 

ce l l e l o n g a t i o n a t m e r i s t e m a t i c t i s s u e s of g r o w i n g p o i n t . 
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5 . 2 . 6 K f f e c t o f c h e m i c a l s o n f ru i t y i e l d a n d y i e l d 

a t t r i b u t e s i n t o m a t o 

T h e t o t a l n u m b e r of f r u i t s p e r p l a n t , t o t a l f r u i t y i e ld p e r 

p l a n t , p e r p l o t a n d p e r h e c t a r e ( 4 1 . 5 , 2 . 0 6 k g , 1 9 . 6 8 k g a n d 

2 7 . 3 4 t , r e s p e c t i v e l y ) \ v a s s i g n i f i c a n t l y h i g h e s t w i t h s p r a y i n g 

of GAs ( 1 0 0 p p m ) fo l lowed b y NAA 5 0 p p m ( T a b l e s 1 8 , 19 , 2 0 

a n d 2 1 , r e s p e c t i v e l y ) . I n c r e a s e i n n u m b e r of f r u i t s a n d f ru i t 

y i e l d c a n b e a t t r i b u t e d t o i n c r e a s e i n n u m b e r of b r a n c h e s , 

f l o w e r s a n d f ru i t s e t a n d r e d u c e d s h e d d i n g of flo"wers a n d 

f r u i t s . S i m i l a r r e s u l t s d u e t o a p p l i c a t i o n of GA3 a n d NAA in 

ch i l l i w e r e a l s o r e p o r t e d b y B i r a d a r ( 2 0 0 0 ) . T h e g r o w t h 

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

p e c t i n a s e a c t i v i t y a n d a b s c i s s i o n , p r o d u c t i o n t h e r e b y 

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

5 . 2 . 7 K f f e c t o f c h e m i c a l s o n s e e d y i e l d a n d y i e l d 

a t t r i b u t e s i n t o m a t o 

T h e s i g n i f i c a n t l y h i g h e r t o t a l s e e d y i e l d p e r p l a n t , p e r 

p l o t a n d p e r h a w e r e r e c o r d e d i n GA3 1 0 0 p p m ( 1 2 . 3 4 g, 

1 1 9 . 9 g a n d 1 6 6 . 5 kg , r e s p e c t i v e l y ) fo l lowed b y NAA 5 0 p p m 

a n d lAA 5 0 p p m ( T a b l e s 2 2 , 2 3 a n d 2 4 ) . T h i s i n c r e a s e i n s e e d 

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

f r u i t y i e l d , h i g h e r s e e d r e c o v e r y p e r c e n t a n d 1 0 0 0 s e e d 

w e i g h t . G r o w t h r e g u l a t o r s b r i n g c e r t a i n c h a n g e s i n 

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

t h e r e \ v o u l d b e g r e a t e r a c c u m u l a t i o n of food r e s e r v e s 

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

file:///vould
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r e p o r t e d b y S i n g h ( 1 9 9 5 ) , S i n g h a n d La i (1995) i n t o r a a t o a n d 

B i r a d a r ( 2 0 0 0 ) i n chi l l i . 

5 . 2 . 8 K f f e c t o f c h e m i c a l s on. s e e d q u a l i t y p a r a m e t e r s i n 

t o m a t o 

All t h e c h e m i c a l s s i g n i f i c a n t l y i n c r e a s e d t h e 1 0 0 0 s e e d 

w e i g h t c o m p a r e d to c o n t r o l . A m o n g t h e c h e m i c a l s GA3 1 0 0 

p p r a r e c o r d e d s i g n i f i c a n t l y h i g h e r 1 0 0 0 s e e d -weight ( 4 . 0 4 g) 

w h i c h w a s o n p a r w i t h NAA 5 0 p p m ( 3 . 9 3 g) i n c o m p o s i t e 

s a m p l e . S i m i l a r t r e n d w a s n o t i c e d i n a l l t h e p i c k i n g s (Tab le 

2 6 ) . T h i s i s a t t r i b u t e d t o i n c r e a s e i n i n d i v i d u a l s e e d w e i g h t 

d u e t o b e n e f i c i a l effect of c h e m i c a l s -which b r i n g c e r t a i n 

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

-which t h e r e -w^ould b e g r e a t e r a c c u m u l a t i o n of f ood r e s e r v e s 

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

m a d e b y S i n g h (1995) a n d S i n g h a n d La i ( 1 9 9 5 ) . 

All t h e c h e m i c a l s i n c r e a s e d t h e g e r m i n a t i o n p e r c e n t a g e 

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

p e r c e n t a g e -w^as r e c o r d e d i n GA3 1 0 0 p p m (94%) -which -was 

o n p a r -with NAA 5 0 p p m ( 9 3 . 6 2 % ) fo l lowed b y lAA 5 0 p p r a 

( 7 3 . 1 5 % ) i n c o m p o s i t e s a m p l e . S i m i l a r t r e n d -was n o t i c e d in 

a l l t h e p i c k i n g s (Table 2 7 ) . T h e i n c r e a s e i n g e r m i n a t i o n 

p e r c e n t a g e m a y b e d u e t o i n c r e a s e d 1 0 0 0 s e e d -weight -w^hich 

r n i g h t h a v e s u p p l i e d a d e q u a t e food r e s e r v e s t o r e s u m e 

e m b r y o g ro -wlh a n d i n a d d i t i o n , to r e l e a s e e n z y m e s 

r e s p o n s i b l e for d e g r a d a t i o n of m a c r o m o l e c u l e s i n to 

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

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



143 

s p r a y a r e a l s o r e p o r t e d b y B a l a k u m a r a n d B a l a s u b r a m a n i a n 

( 1 9 8 8 ) a n d S i n g h ( 1 9 9 5 ) i n t o m a t o a n d R e v a n a p p a (1993) i n 

c h i l l i . 

S e e d l i n g v i g o u r i n d e x -was s i g n i f i c a n t l y i n f l u e n c e d b y a l l 

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

i n d e x w a s r e c o r d e d b y GA3-IOO p p m ( 1 2 5 7 ) fo l l owed b y NAA-

5 0 p p m ( 1 1 9 9 ) a n d I A A - 5 0 p p m ( 1 1 5 1 ) i n c o m p o s i t e s a m p l e . 

S i m i l a r t r e n d w a s n o t i c e d i n a l l t h e f o u r p i c k i n g s (Table 3 0 ) . 

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

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

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

a g r e e m e n t v»rith B a l a k u m a r a n d B a l a s u b r a m a n i a n ( 1 9 8 8 ) i n 

t o m a t o . 

T h e l o w e r E C of s e e d l e a c h a t e s r e c o r d e d i n t h e s e 

t r e a t m e n t s (GA3-IOO p p m a n d N A A - 5 0 p p m ) c o m p a r e d to 

c o n t r o l m a y b e d u e t o b e n e f i c i a l effect of t h e s e c h e m i c a l s i n 

s t r e n g t h e n i n g t h e ce l l m e m b r a n e i n t e g r i t y ( T a b l e 3 2 ) . 

5 . 2 . 9 I n t e r a c t i o n e f f e c t o f c h e m i c a l s a n d s t a g e s o f spray-

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

t o m a t o 

H e r e , tw^o f a c t o r s v iz . , s t a g e s of s p r a y a n d c h e m i c a l s 

w e r e t a k e n for t h e s t u d y i n t o m a t o M e g h e (L-15) . T h e p l a n t 

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

f r o m i n t e r a c t i o n •with s e v e r a l f a c t o r s . T h e y i e l d c a n b e 

m a n i p u l a t e d b y t a k i n g a d v a n t a g e of t h e i r c o m b i n e d a c t i o n . 
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5 . 2 . 9 . 1 I n t e r a c t i o n e f f e c t o f c h e m i c a l s a n d s t a g e s o f 

s p r a y o n g r c n r t h p a r a m e t e r s i n t o m a t o 

I n t h e p r e s e n t s t u d y p l a n t h e i g h t -w^as s i g n i f i c a n t l y 

h i g h e r i n GA3 1 0 0 p p m (Ci - 1 2 5 . 3 c m ) f o l l o w e d b y NAA 5 0 

p p m (C3) a n d lAA 5 0 p p m (C2) a t b o t h S i a n d S2 s t a g e s . W i t h 

r e s p e c t t o s e c o n d o r d e r i n t e r a c t i o n s , S i C i r e c o r d e d 

s i g n i f i c a n t l y h i g h e r p l a n t h e i g h t ( 1 2 5 . 3 c m ) ^A;•hich w a s 

fo l l owed b y S2C1, S1C3 a n d S2C3 (Tab le 17) . S i C s r e c o r d e d 

l o w e s t p l a n t h e i g h t ( 7 0 . 6 c m ) , fo l lowed b y S2C8, S2C7. T h e 

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

c h e m i c a l s o n ce l l d i v i s i o n , m u l t i p l i c a t i o n a n d p l a s t i c i t y 

l e a d i n g to b e t t e r gro-wth of p l a n t ( M e h t a a n d M a t h a i , 1 9 7 5 ) . 

S p r a y i n g of GA3 1 0 0 p p m (Ci) a t 5 0 p e r c e n t f l o w e r i n g 

a n d a t f ru i t s e t t i n g s t a g e p u t u p s i g n i f i c a n t l y m o r e n u m b e r of 

b r a n c h e s o v e r o t h e r c h e m i c a l s e x c e p t NAA 5 0 p p r n (C3) w h i c h 

w a s o n p a r w i t h GA3 1 0 0 p p m (Ci) a t b o t h S i a n d S2 (Tab le 

17) . S i C i g a v e s i g n i f i c a n t l y m o r e n u m b e r of p r i m a r y , 

s e c o n d a r y a n d t e r t i a r y b r a n c h e s ( 2 . 2 , 1 0 . 4 a n d 5 . 2 , 

r e s p e c t i v e l y ) w^hich w^as o n p a r w i t h S2C1, S1C3 a n d S2C3. 

T h e l o w e s t n u m b e r of s e c o n d a r y b r a n c h e s \ ve re n o t i c e d 

i n S i C s . T h e i n c r e a s e i n n u m b e r of b r a n c h e s p e r p l a n t w i t h 

GA3 s p r a y m a y b e d u e t o i n c r e a s e i n p l a n t h e i g h t a n d 

e x c e s s i v e p r o d u c t i o n of n i t r o g e n a n d c a r b o h y d r a t e s u n d e r 

t h e i n f l u e n c e of c h e m i c a l s a t t h i s s t a g e ( P a n d i t a et al., 1 9 8 0 ) . 

S i m i l a r i n c r e a s e i n n u m b e r of b r a n c h e s -with s p r a y i n g of 

c h e m i c a l s a t f l o w e r i n g s t a g e -was n o t i c e d b y M e h a r o t r a et al. 

( 1 9 7 0 ) i n t o m a t o , S i n g h et al. ( 1990) i n c h i l l i . 

file:///vere
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5 . 2 . 9 . 2 I n t e r a c t i o n e f f e c t o f c h e m i c a l s a n d s t a g e s o f 

s p r a y o n f r u i t y i e l d a n d y i e l d a t t r i b u t e s i n t o m a t o 

T h e GA3 1 0 0 p p m (Ci) f o l l o w e d b y 5 0 p p m NAA (Cs) 

s p r a y e d a t b o t h 5 0 p e r c e n t f l o w e r i n g a n d f ru i t s e t t i n g s t a g e 

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

t o t a l f r u i t y i e l d p e r p l a n t , p e r p l o t a n d p e r h a ( T a b l e s 1 8 , 1 9 , 

2 0 a n d 2 1 ) . W i t h r e s p e c t t o s e c o n d o r d e r i n t e r a c t i o n s S i C i 

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

t o t a l f ru i t y i e l d p e r p l a n t , p e r p l o t a n d p e r h a ( 4 7 . 0 , 2 . 3 3 kg , 

2 1 . 0 6 k g a n d 2 9 . 2 5 t, r e s p e c t i v e l y ) . S i m i l a r t r e n d i n f ru i t 

y i e ld -was a l s o n o t i c e d i n a l l t h e p i c k i n g s . T h i s i n c r e a s e in 

f ru i t y i e l d m a y b e d u e to i n c r e a s e d n u m b e r of b r a n c h e s p e r 

p l a n t , f l o w e r s a n d l e s s flo"wer d r o p d u e to s p r a y i n g of 

c h e m i c a l s a t 5 0 p e r c e n t flow^ering s t a g e . S i m i l a r r e s u l t s w e r e 

a l s o r e p o r t e d b y Na i r et at. ( 1 9 7 4 ) i n t o m a t o , P a n d i t a et al. 

( 1 9 8 0 ) a n d G o l l a g i (1999) i n c h i l h . 

5 . 2 . 9 . 3 I n t e r a c t i o n e f f e c t o f c h e m i c a l s a n d s t a g e s o f 

s p r a y o n s e e d y i e l d a n d y i e l d a t t r i b u t e s i n t o m a t o 

T h e GAs 1 0 0 p p m (Ci) f o l l o w e d b y NAA 5 0 p p m (C2) a t 

b o t h S i a n d S2 s t a g e r e c o r d e d s i g n i f i c a n t l y h i g h e r t o t a l y i e l d 

p e r p l a n t , p e r p l o t a n d p e r h a . W i t h r e s p e c t to s e c o n d o r d e r 

i n t e r a c t i o n s , S i C i r e c o r d e d s i g n i f i c a n t l y h i g h e r t o t a l s e e d 

y i e ld p e r p l a n t , p e r p l o t a n d p e r h a ( 1 4 . 2 3 g, 1 3 0 . 0 g a n d 

1 8 0 . 5 k g , r e s p e c t i v e l y ) . T h e l o w e s t t o t a l s e e d y i e l d w a s 

n o t i c e d i n S2C8 ( 5 . 9 5 g, 8 0 . 5 g a n d 1 1 1 . 8 kg) i n p e r p l a n t , p e r 

p l o t a n d p e r h a , r e s p e c t i v e l y ( T a b l e s 2 2 , 2 3 a n d 2 4 ) . S i m i l a r 

t r e n d i n s e e d y i e l d w^as a l s o o b s e r v e d i n a l l t h e p i c k i n g s . T h i s 
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i n c r e a s e i n s e e d y i e l d m a y b e d u e to h i g h e r n u m b e r of f r u i t s 

p e r p l a n t , h i g h e r f ru i t y i e l d a n d h i g h e r s e e d w e i g h t p e r p l a n t , 

p e r p l o t a n d p e r h a a n d h i g h e r s e e d r e c o v e r y p e r c e n t . It 

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

( g r o w t h r e g u l a t o r s ) a t c r i t i c a l s t a g e s of f lo 'wer ing a n d 

f e r t i l i z a t i o n , o v a r y f o r m a t i o n , f ru i t a n d s e e d d e v e l o p m e n t m a y 

e n h a n c e s o u r c e t o s i n k r e l a t i o n t h e r e b y e n h a n c e d t h e b e t t e r 

f i l l ing u p of f e r t i l i zed o v u l e s a n d t h e r e b y i n c r e a s e d t h e w e i g h t 

of i n d i v i d u a l s e e d ( M e h t a et al., 1 9 8 9 ) . S u c h f i n d i n g s w e r e 

a l s o r e p o r t e d b y S i n g h ( 1 9 9 5 ) in t o m a t o , B i r a d a r ( 2 0 0 0 ) i n 

ch i l l i . 

5 . 2 . 9 . 4 - I n t e r a c t i o n , e f f e c t o f c h e m i c a l s and. s t a g e s o f 

s p r a y o n s e e d q u a l i t y p a r a m e t e r s i n t o m a t o 

I n t e r a c t i o n s for c h e m i c a l s a t s a m e s t a g e r e v e a l e d t h a t , 

GA3-IOO p p m (Ci) f o l l o w e d NAA-50 p p m (C3) a t b o t h S i a n d 

S2 r e c o r d e d s i g n i f i c a n t l y h i g h e r , t h o u s a n d s e e d w^eight, 

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

v i g o u r i n d e x , s e e d l i n g d r y w e i g h t w i t h l o w e r v a l u e s of E C of 

s e e d l e a c h a t e s i n c o m p o s i t e s a m p l e (Tab le 2 6 , 2 7 , 2 8 , 2 9 , 3 0 , 

3 1 a n d 3 2 ) . S i m i l a r t r e n d i n s e e d q u a l i t y p a r a m e t e r s w a s 

n o t i c e d i n a l l t h e p i c k i n g s . W i t h r e s p e c t t o s e c o n d o r d e r 

i n t e r a c t i o n for s t a g e s of s p r a y a t s a m e o r d i f f e r e n t c h e m i c a l s , 

S i C i r e c o r d e d s i g n i f i c a n t l y h i g h e r s e e d q u a l i t y p a r a m e t e r s 

v iz . , 1 0 0 0 s e e d w^eight ( 4 . 2 g), g e r m i n a t i o n p e r c e n t a g e ( 9 5 . 9 5 

% ) , r o o t l e n g t h ( 5 . 4 2 c m ) , s h o o t l e n g t h ( 8 . 8 8 c m ) , s e e d l i n g 

v i g o u r i n d e x ( 1 3 3 3 ) , s e e d l i n g d r y w^eight ( 2 9 . 5 m g ) vidth lo^A^er 

v a l u e s of E C of s e e d l e a c h a t e s ( 0 . 8 4 dSm-i^) i n c o m p o s i t e 
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sample. Similar trend in seed quality paramete rs w a s noticed 

in all the four pickings. The increase in seed quality 

pa rame te r s might be due to greater accumula t ion of food 

reserves in the seeds because of additional supply of 

chemicals especially at pollination, fertilization a n d further 

fruit set t ing. Similar resul ts were also reported by Mehta et 

al. (1989), Singh and Lai (1995). 
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Practical application of results 

Based on the resu l t s of field and laboratory 

investigations carried out during the course of s tudy the 

following recomendat ions can be made . 

1. The opt imum dose of NPK for obtaining higher seed yield 

•with good quality seeds would be 180 : 60 : 80 kg NPK per 

ha, respectively. 

2. Tomato seed crop may be sprayed with GA3-IOO ppm or 

NAA 50 ppm at 50 per cent flow^ering stage for obtaining 

higher seed yield with good quality. 

3 . In tomato, the seeds obtained from first, second and third 

picking are found to be better in all seed quality 

pa rame te r s compared to fourth picking. 
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Future l ine of Tvork 

Based on the previous s tudies and the resu l t s obtained 

from the present investigation, the following suggest ions are 

m a d e for formulating future research p rogrammes . 

1. In addition to NPK, secondary nu t r i en t s and 

micronut r ien ts effect may be tried for achieving higher 

seed yield and quality. 

2. The s tudies on requi rement of FYM a n d vermicompost for 

seed production may be conducted. 

3. There is a scope to s tandardize concent ra t ion and s tages 

of spraying chemicals initiating from seedling stage in 

tomato. 

4. Fur ther s tudies to unde r s t and the effects of mother p lant 

nutr i t ion and chemical spray on seed storability may be 

initiated. 
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VI. SUMMARY 

T^vo f ield e x p e r i m e n t s w e r e c o n d u c t e d a t M a i n R e s e a r c h 

S t a t i o n , C o l l e g e of A g r i c u l t u r e , D h a r w a d d u r i n g k h a r i f 

s e a s o n , 1 9 9 9 , t o s t u d y t h e effect of m o t h e r p l a n t n u t r i t i o n 

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

C v . M e g a ( L - 1 5 ) . T h e e x p e r i m e n t s w e r e l a id o u t s e p a r a t e l y (1) 

To s t u d y t h e effect of m o t h e r p l a n t n u t r i t i o n o n s e e d y ie ld 

a n d q u a l i t y a n d (2) To s t u d y t h e effect of c h e m i c a l s p r a y o n 

s e e d y i e l d a n d q u a l i t y . T h e s e e d q u a l i t y p a r a m e t e r s w e r e 

d e t e r m i n e d i n t h e D e p a r t m e n t of S e e d S c i e n c e a n d 

T e c h n o l o g y , U n i v e r s i t y of A g r i c u l t u r a l S c i e n c e s , D h a r w ^ a d . 

T h e r e s u l t s of t h e e x p e r i m e n t s a r e s u m m a r i s e d i n t h i s 

c h a p t e r . 

K x p e r i m e n t — I 

K f f e c t o f m o t h e r p l a n t n u t r i t i o n o n s e e d y i e l d a n d q u a l i t y 

i n t o m a t o . 

a) G r o f v t h p a r a m e t e r s 

A p p l i c a t i o n of 2 4 0 : 1 8 0 : 8 0 k g NPK p e r h e c t a r e (T12) 

r e c o r d e d s i g n i f i c a n t l y h i g h e r p l a n t h e i g h t ( 1 1 4 . 8 c m ) , n u m b e r 

of p r i m a r y , s e c o n d a r y a n d t e r t i a r y b r a n c h e s p e r p l a n t (2 .4 , 

9 . 5 a n d 5 . 5 , r e s p e c t i v e l y ) a n d d e l a y i n d a y s t o 5 0 p e r c e n t 

f l o w e r i n g ( 3 4 d a y s ) c o m p a r e d t o o t h e r t r e a t m e n t s e x c e p t 

t r e a t m e n t s Te t o T n w^hich w e r e p a r -with e a c h o t h e r . 

b) Y i e l d p a r a m e t e r s 

T h e t o t a l n u m b e r of f r u i t s p e r p l a n t , f r u i t y i e l d p e r 

p l a n t , p e r p l o t a n d p e r h e c t a r e w^as s i g n i f i c a n t l y h i g h e r ( 4 1 . 5 , 

2 0 5 8 . 3 g , 2 4 . 8 k g a n d 3 4 . 5 t , r e s p e c t i v e l y ) w i t h a p p l i c a t i o n of 
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2 4 0 : 1 8 0 : 8 0 k g NPK p e r h e c t a r e (T12) c o m p a r e d to o t h e r 

t r e a t m e n t s e x c e p t t r e a t m e n t s Te t o T n "which w e r e o n p a r 

-with e a c h o t h e r . T h e s e e d r e c o v e r y p e r c e n t -was s i g n i f i c a n t l y 

h i g h e s t w i t h T7 a n d w^hich w^as o n p a r w i t h Te, Ts, Tg, Tio, T n 

a n d T12. 

c ) S e e d q u a l i t y p a r a m e t e r s 

A p p h c a t i o n of 1 2 0 : 1 8 0 : 8 0 k g N P K p e r h e c t a r e (Te) 

r e c o r d e d s i g n i f i c a n t l y h i g h e r 1 0 0 0 s e e d w e i g h t , g e r m i n a t i o n 

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

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

s a m p l e w i t h lo-wer E C b u t it w^as o n p a r -with t r e a t m e n t s T7 t o 

T 1 2 . 

T h e g r o w t h , f ru i t y ie ld a n d s e e d y i e l d p a r a m e t e r s 

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

n u t r i t i o n u p t o Te ( 1 2 0 : 1 8 0 : 8 0 k g N P K / h a ) , t h e n f u r t h e r 

i n c r e a s e i n l e v e l s of f e r t i l i z e r s d i d n o t r e s u l t i n s i g n i f i c a n t 

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

h i g h e s t w i t h Te ( 1 2 0 : 1 8 0 : 8 0 k g N P K / h a ) f u r t h e r a d d i t i o n a l 

n u t r i t i o n (T7 t o T12) r e s u l t e d in n u m e r i c a l d e c l i n e in v a l u e s 

for a l l s e e d q u a l i t y p a r a m e t e r s e x c e p t E C of s e e d l e a c h a t e s 

w h i c h s h o w e d t h e r e v e r s e t r e n d . T h e n e t r e t u r n s w e r e h i g h e r 

i n T12 a n d T7 r e c o r d e d n e t r e t u r n s of R s . 4 0 3 6 6 0 p e r h e c t a r e . 

E x p e r i m e n t — II 

E f i e e t o f c h e m i c a l s p r a y s e e d y i e l d a n d q u a l i t y i n 

t o m a t o , 

a) Grcvirth p a r a m e t e r s 

A m o n g t h e s t a g e s of c h e m i c a l s p r a y S i s t a g e ( 5 0 % 

flow^ering s t a g e ) r e c o r d e d s i g n i f i c a n t l y h i g h e r p l a n t h e i g h t 
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( 9 4 . 4 2 c m ) , n u m b e r of p r i m a r y , s e c o n d a r y a n d t e r t i a r y 

b r a n c h e s p e r p l a n t (1 .6 , 7 . 3 a n d 3 . 8 , r e s p e c t i v e l y ) c o m p a r e d 

to S2 s t a g e (f rui t s e t t i n g s t a g e ) . I r r e s p e c t i v e of s t a g e of s p r a y , 

1 0 0 p p m GA3 r e c o r d e d s i g n i f i c a n t l y h i g h e r p l a n t h e i g h t 

( 1 2 5 . 3 c m ) , n u m b e r of p r i m a r y , s e c o n d a r y a n d t e r t i a r y 

b r a n c h e s p e r p l a n t (2 .0 , 9 . 1 a n d 4 . 6 , r e s p e c t i v e l y ) c o m p a r e d 

to o t h e r c h e m i c a l s e x c e p t NAA 5 0 p p m w h i c h w e r e o n p a r 

w i t h e a c h o t h e r . I n t e r a c t i o n ef fec t d u e to s t a g e s of s p r a y a n d 

c h e m i c a l s w e r e s i g n i f i c a n t -with r e s p e c t to p l a n t h e i g h t a n d 

n u m b e r of b r a n c h e s p e r p l a n t . S i C i r e c o r d e d s i g n i f i c a n t l y 

h i g h e r p l a n t h e i g h t ( 1 2 5 . 3 c m ) , n u m b e r of p r i m a r y , s e c o n d a r y 

a n d t e r t i a r y b r a n c h e s p e r p l a n t (2 .2 , 1 0 . 4 a n d 5 . 2 , 

r e s p e c t i v e l y ) c o m p a r e d t o o t h e r c o m b i n a t i o n s e x c e p t S1C2 

a n d S2C1 w^hich w^ere o n p a r w i t h e a c h o t h e r . 

b) Y i e l d p a r a m e t e r s 

A m o n g s t a g e s of c h e m i c a l s p r a y S i s t a g e r e c o r d e d 

s i g n i f i c a n t l y h i g h e r n u m b e r of f r u i t s p e r p l a n t ( 3 5 . 9 ) f ru i t 

y i e l d p e r p l a n t ( 1 . 7 1 kg) a n d p e r h e c t a r e ( 2 4 . 5 2 t) a n d s e e d 

y i e ld p e r p l a n t ( 9 . 6 6 g) a n d p e r h e c t a r e ( 1 2 4 . 5 kg) c o m p a r e d 

to S2 s t a g e . A m o n g t h e c h e m i c a l s GA3 1 0 0 p p m a n d NAA 5 0 

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

( 4 1 . 5 a n d 3 7 . 7 , r e s p e c t i v e l y ) f r u i t y i e ld p e r p l a n t ( 2 . 0 6 k g a n d 

1.84 k g , r e s p e c t i v e l y ) , f r u i t y i e l d p e r h e c t a r e ( 2 7 . 3 4 t a n d 

2 4 . 9 5 t, r e s p e c t i v e l y ) a n d s e e d y i e l d p e r p l a n t ( 1 2 . 3 4 g a n d 

1 0 . 6 9 g, r e s p e c t i v e l y ) a n d s e e d y i e l d p e r h e c t a r e ( 1 6 6 . 5 k g 

a n d 1 4 9 . 3 k g , r e s p e c t i v e l y ) c o m p a r e d to o t h e r c h e m i c a l s a n d 

c o n t r o l . T h e s e e d r e c o v e r y p e r c e n t w a s a l s o s i g n i f i c a n t l y 
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m a x i m u m w i t h 1 0 0 p p m GA3 c o m p a r e d t o o t h e r c h e m i c a l s 

a n d c o n t r o l . A m o n g t h e i n t e r a c t i o n s S i C i r e c o r d e d 

s i g n i f i c a n t l y h i g h e r n u m b e r of f r u i t s p e r p l a n t (47) , f r u i t y i e l d 

p e r p l a n t ( 2 . 3 3 kg) a n d p e r h e c t a r e ( 2 9 . 2 5 t) a n d s e e d y i e l d 

p e r p l a n t ( 1 4 . 2 3 g) a n d p e r h e c t a r e ( 1 8 0 . 5 kg) a n d h i g h e s t 

s e e d r e c o v e r y p e r c e n t (0 .61) fo l lowed b y S1C3-

c) S e e d q u a l i t y p a r a m e t e r s 

S e e d q u a l i t y p a r a m e t e r s s u c h a s 1 0 0 0 s e e d \ v e i g h t , 

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

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

h i g h e s t Avith S i s t a g e i n a l l t h e p i c k i n g s a n d i n c o m p o s i t e 

s a m p l e s c o m p a r e d t o S2 s t a g e w i t h lov /e r v a l u e s of E C . 

A m o n g t h e c h e m i c a l s GA3 1 0 0 p p m r e c o r d e d s i g n i f i c a n t l y 

h i g h e r s e e d q u a l i t y p a r a m e t e r s follo^ved b y NAA 5 0 p p m w i t h 

l o w e r E C . A m o n g t h e i n t e r a c t i o n s S i C i r e c o r d e d s i g n i f i c a n t l y 

h i g h e r v a l u e s for a l l s e e d q u a l i t y p a r a m e t e r s fo l lowed b y S1C3 

w i t h l o w e r v a l u e s of E C in a l l t h e p i c k i n g s a n d i n c o m p o s i t e 

s e e d s a m p l e . 

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

s e c o n d a n d t h i r d p i c k i n g s -were s u p e r i o r for a l l s e e d q u a l i t y 

p a r a m e t e r s c o m p a r e d t o f o u r t h p i c k i n g . C o m p o s i t e s a m p l e 

fa l l s i n b e t w e e n f i r s t a n d s e c o n d p i c k i n g for a l l t h e s e e d 

q u a l i t y p a r a m e t e r s s t u d i e d . T h e n e t r e t u r n s w e r e h i g h e r i n 

t h e c o m b i n a t i o n of S i C i a n d S1C3 follow^ed b y S1C2 a n d S2C1. 
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Appendix II. Physical and chemical properties of soil from 
experimental s i t e . 

Particulars 

A. Physical properties 

Clay (%) 

Silt (%) 

Fine sand (%) 

Coarse sand (%) 

B. Chemical properties 

Total N (Kg ha-̂ ) 

Available Pp^ (Kg ha-i) 

Available K^O (Kg ha-̂ ) 

PH 

Values 
obtained 

32.70 

9.50 

31.24 

26.56 

265.00 

10.80 

245.00 

6.70 

Method adopted 

Hydrometer method (Piper, 1966) 

Hydrometer method (Piper, 1966) 

Hydrometer method (Piper, 1966) 

Hydrometer method (Piper, 1966) 

Modified kjeldal's method 

(Jackson, 1967) 

Olson's method (Muhr et al., 1965) 

Flame photometer (Muhr et al., 1965) 

pH meter (Jackson, 1967) 
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Inputs 

1. Seeds 

2. Urea 

3. Single super phosphate 

4. Murate of potash 

5. DAP 

6. Men labour 

7. Women labour 

8. Bullock pair 

9. Gibberellic acid (GA3) 

10. lAA 

11.NAA 

12. 2, 4-D 

13. Ethrel 

14. TIBA 

15. Land rent 

Prices (Rs) 

2000 per kg 

400 per quintal 

300 per quintal 

375 per quintal 

860 per quintal 

30 per day 

30 per day 

150 per day 

126 per gram 

355 per 5 g 

139 per 25 g 

152 per 100 g 

450 per 100 ml 

220 per gram 

100 per season 
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EFFECT OF MOTHER PLANT NUTRITION AND CHEMICAL SPRAY 
ON SEED YIELD AND QUALITY IN TOMATO 

{Lycopersicon esculentum MiU.) 

Hitendra B. Goudappalavar 2001 V ' W . K . ' D E S H P A N D E 

Major Advisor 

ABSTRACT 

I -

(; 
\ 

-^6^37 
Two field experitnents were conducted at Main Reseratph-Stajipn, College 

of Agriculture, Dharwad during Kharif season 1999, to study the" eBect of raother 
plant nutrition and chemical spray on seed yield and quality in tomato Cv. Megha 
(L-15). 

The results obtained from experiment-I revealed that the growth param­
eters viz., plant height and number of branches and the yield parameters viz., 
number of fruits per plant, fruit yield per plant and per hectare (41.5, 2058.3g and 
34.5 t, respectively) and seed yield per plant and per hectare (12.33gand 211.13kg, 
respectively) were significantly increased with increase in mother plant nutrition 
upto 120:180:80 kg NPK per hectgire, further increase did not show significant 
result. The seed quality parameters viz., 1000 seed weight, germination percent­
age, root, shoot length, seedling vigour index and seedling dry weight were also 
significantly highest with 120:180:80 kg NPK per hectare, except EC of seed leachate 
which showed reverse trend. 

The results of experiment-El revealed that the growth parameters viz., 
plant height and number of branches per plant, the yield parameters viz., number 
of fruits per plant, fruit yield per plant and per hectare (35.9, 1.71kg cind 24.52 t, 
respectively) and seed yield per plant and per hectare (9.66g and 124.5kg, respec­
tively) and the seed quality parameters viz., 1000 seed weight germination per­
centage, root, shoot length, seedling vigour index and seedling dry weight were 
significantly highest with spraying chemicals at 50 per cent flowering stage com­
pared to fruit setting stage. 

Among the chemicals GA3 (100 ppm) recorded significantly higher val­
ues for growth, yield and seed quality parameters compared to other chemicals 
(lAA 50 ppm, NAA 50 ppm, 2,4-D 1 ppm, Ethrel 200 ppm, TIBA 10 ppm, DAP 2 %) 
and control. 

Among the interactions, spraying GA3 100 ppm at 50 per cent flowering 
recorded significantly higher values for growth, yield parameters and seed quality 
parameters. 

In toto, the results indicated that although the application of 120:180:80kg 
NPK per hectare found better but considering cost benefit ratio, application of 
180:60:80 kg NPK per hectare is better for getting higher seed yield with good 
quality in tomato and seed crop may be sprayed with GA3 100 ppm at 50 per cent 
flowering stage. 




