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ABSTRACT

An e x p e r i m e n t  was c o n d u c t e d  i n  1968 a t  T ucson ,  

A r i z o n a ,  to  s t u d y  e f f e c t s  o f  21 G i b r e l  X-47 t r e a t m e n t s  on 

f l o w e r i n g ,  f r u i t i n g ,  and y i e l d  o f  two U p land  c o t t o n  

c u l t i v a r s , H o p i c a l a  and D e l t a p i n e .1 6 .  E f f e c t s  on  o t h e r  

g r o w th  c h a r a c t e r i s t i c s  were a l s o  s t u d i e d .

S i n g l e  a p p l i c a t i o n s  a t  d i f f e r e n t  r a t e s  and two 

a p p l i c a t i o n s  o f  a  20 ppm s o l u t i o n  o f  G i b r e l  X-47 r e d u c e d  

p l a n t  h e i g h t  o f  young  c o t t o n  p l a n t s „ .

M u l t i p l e  a p p l i c a t i o n s  o f  a  20 ppm s o l u t i o n  o f  

G i b r e l  X-47 r e s u l t e d  i n  a  g r e a t e r  number  o f  s q u a r e s  

a b s c i s e d  b e f o r e  b loom .  G i b r e l  X-47 in d u c e d  t h e  f o r m a t i o n  

o f  more s q u a r e s  t h a n  th e  u n t r e a t e d  c h e c k .

S i n g l e  a p p l i c a t i o n s  o f  G i b r e l  X-47 a t  d i f f e r e n t  

s t a g e s  o f  g r o w th  o f  c o t t o n  p l a n t s  u p  t o  two months  o f  age 

r e d u c e d  number  o f  f l o w e r s  and b o l l s  a b s c i s e d  a f t e r  b loom.

G r e a t e r  l i n t  p e r  c e n t  and l i n t  i n d e x  were found, 

f ro m  some o f  th e  G i b r e l  X-47 t r e a t e d  p l a n t s .  .

G i b r e l  X-47 d i d  n o t  a f f e c t  p l a n t  h e i g h t  a t  h a r v e s t ,  

p l a n t  i n t e r n o d e  l e n g t h , number  o f  nodes  p e r  p l a n t ,  number  

o f  b o l l s  r e t a i n e d  p e r  p l a n t ,  s e e d  c o t t o n  y i e l d  o r  number o f  

c o t t o n  b o l l s  h a r v e s t e d  p e r  p l o t , and s e e d  i n d e x .

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

n o d e s ,  more b o l l s  r e t a i n e d  p e r  p l a n t ,  more b o l l s  h a r v e s t e d



i x

p e r  p l o t . f r o m  th e  1 s t  h a r v e s t ,  f e w e r  b o l l s  h a r v e s t e d  p e r  

p l o t  f ro m  th e  6th h a r v e s t  and f e w e r  b o l l s  h a r v e s t e d  p e r  p l o t  

a v e r a g e d  o v e r  7 h a r v e s t s ,  a  g r e a t e r  l i n t  i n d e x ,  and a 

g r e a t e r  s e e d  i n d e x  t h a n  D e l t a p i n e  16.

Seed  c o t t o n  y i e l d  o r  num ber  o f  c o t t o n  b o l l s  

h a r v e s t e d  and l i n t  p e r  c e n t  f ro m  l a t e r  h a r v e s t s  were 

g r e a t e r  t h a n  t h o s e  f ro m  e a r l i e r  h a r v e s t s .  L i n t  i n d e x  and 

s e e d  i n d e x  were s m a l l e r .



INTRODUCTION

G i b b e r e l l i c  a c i d  ( g i b b e r e l l i n  Ag) and many o f  i t s  

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

and p h y s i o l o g i c a l  c h a n g e s  h ave  b e e n  r e c o r d e d . G i b b e r e l l i c  

a c i d  i n c r e a s e d  s t e m  e l o n g a t i o n  and p ro m o te d  f l o w e r i n g  i n  a  

number o f  p l a n t  s p e c i e s „ T h ere  have  b e e n  o c c a s i o n a l  

r e p o r t s  o f  y i e l d  i n c r e a s e s  i n  c r o p s .

1 . P ro m is in g ,  r e s u l t s  o f  e x p e r i m e n t s  w i t h  g i b b e r e l l i c

a c i d  on  o t h e r  c r o p s  were  f o l l o w e d  by s t u d i e s  o f  i t s  

e f f e c t s  on c o t t o n .  G i b b e r e l l i c  a c i d  h a s  b e e n  a p p l i e d  as a  

c o t t o n  s e e d  t r e a t m e n t  o r  as s p r a y  o r  d u s t  t o  c o t t o n  p l a n t s .  

R e s u l t s  i n d i c a t e d  t h a t  g i b b e r e l l i c  a c i d  m ig h t  have  a n  

e co no m ic  a d v a n t a g e  i n  c o t t o n  p r o d u c t i o n .

T h is  r e s e a r c h  was c o n d u c t e d  to  s t u d y  e f f e c t s  o f  

G ib re  1 X - 4 7 , a  r e g i s t e r e d  f o r m u l a t i o n  o f  g i b b e r e l l i c  a c i d  

m a n u f a c t u r e d  by Merck  C hem ica l  D i v i s i o n ,  M erck  & C o . ,  I n c . ,  

a t  d i f f e r e n t  r a t e s ,  d a t e s ,  and f r e q u e n c i e s  o f  a p p l i c a t i o n  

on  th e  f l o w e r i n g ,  f r u i t i n g ,  and  y i e l d  o f  two c u l t i v a r s  o f  

U p la n d  c o t t o n  ( G ossyp ium  h i r s u t u m  L . )  grown i n  1968 a t  

T u cso n ,  A r i z o n a .  E f f e c t s  on o t h e r  g ro w th  c h a r a c t e r i s t i c s , 

l i n t  p e r  c e n t , l i n t  i n d e x ,  and s e e d  i n d e x  were  a l s o  s t u d i e d .
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LITERATURE REVIEW

A num ber  o f  e x p e r i m e n t s  h a v e  b e e n  r e p o r t e d  on t h e  

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

i t s  f o r m u l a t i o n s „ I n  p r e l i m i n a r y  s t u d i e s  w i t h  c o t t o n  s e e d  

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

e t  a l . ( 1 6 )  r e p o r t e d  t h a t  u n d e r  low s o i l  t e m p e r a t u r e s  i n  

g r e e n h o u s e  t e s t s ,  e m ergen ce  and s e e d l i n g  g ro w th  were 

i n c r e a s e d  by t r e a t m e n t  w i t h  40 ppm.

From g r e e n h o u s e  and f i e l d  e x p e r i m e n t s  o f  b o t h  

unde  T i n t e d  and a c i d  d e l i n t e d  s e e d  t r e a t e d  w i t h  g i b b e r e l l i c  

a c i d ,  E r g l e  and B i r d  ( 9 )  f o u n d  t h a t  g i b b e r e l l i c  a c i d  

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

G i b b e r e l l i c  a c i d  i n h i b i t e d  em erg en c e  f o r  s e e d  p l a n t e d  i n  

L u f k i n  f i n e  s a n d y  loam . S t a n d  c o u n t s  i n  f i e l d  e x p e r i m e n t s  

d e c r e a s e d  as t h e  g i b b e r e l l i c  a c i d  l e v e l  i n c r e a s e d .

I n c r e a s e d  s e e d l i n g  h e i g h t  was a l s o  r e p o r t e d  by 

B r a d f o r d  and Ewing ( 3 ,  4 )  when c o t t o n . s e e d  were  t r e a t e d  

w i t h  g i b b e r e l l i c  a c i d .  However, t h e  s t a n d  was s i g n i f i ­

c a n t l y  r e d u c e d . Soak in g '  s e e d  i n  d i f f e r e n t  c o n c e n t r a t i o n s  

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

l e n g t h  and w i d t h  o f  c o t y l e d o n s .  I n  n o r t h e r n  N i g e r i a ,  

D r a n s f i e l d  ( 6 )  f o u n d  s i m i l a r  r e s u l t s  when c o t t o n  s e e d  o f  

t h e  c u l t i v a r  Samaru 26 J  ( Go s s y p iu m  h i r s u t u m  L . )  were  

s o a k e d  i n  g i b b e r e l l i c  a c i d  s o l u t i o n s .  I n c r e a s e s  were
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o b t a i n e d  i n  h y p o c o t y l  l e n g t h , s e e d l i n g  h e i g h t ,  c o t y l e d o n  

and l e a f  l e n g t h ,  and s u s c e p t i b i l i t y  t o  b a c t e r i a l  b l i g h t .  

Root  d e v e l o p m e n t  was r e d u c e d ,

N e g a t i v e  r e s u l t s  were  f o u n d  by S p o o n e r ,  F r i z z e l ,  

and Waddle ( 2 2 ) .  G i b b e r e l l i c  a c i d  t r e a t e d  c o t t o n  s e e d  

p l h n t e d  i n  th e  f i e l d  showed no d i f f e r e n c e s  i n  s e e d l i n g  

d e v e l o p m e n t .

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

d i f f e r e d  s i g n i f i c a n t l y  i n  r a t e  o f  s e e d l i n g  e m ergen ce  and 

s e e d l i n g  h e i g h t  when p o t a s s i u m  g i b b e r e l l a t e  was a p p l i e d  t o  

a c i d  d e l i n t e d  s e e d s .  P o s i t i v e  c o r r e l a t i o n  was fo u n d  

b e tw e e n  r a p i d  emergence ,  and  s e e d l i n g  h e i g h t  o f  t h e  12 

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

p o t a s s i u m  g ib b e  re  H a t e  w i t h  t h e  f a s  t e r - e m e r g i n g ,  t a l l e r -  

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

B r a d f o r d  and Ewing ( 3 ,  4 )  f o u n d  t h a t  d u s t  f o r m u l a ­

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

n o t  a f f e c t  s e e d l i n g ■e m e r g e n c e . However,  a c c o r d i n g  to  

J o h n s o n  ( 1 1 ,  12)., J o h n s o n ,  L a n e , and  Cowley ( 1 4 ) ,  and 

J o h n s o n  e t  a l . ( 1 5 ,  1 6 ) ,  G i b r e l  88, a  d u s t  f o r m u l a t i o n  o f  

g i b b e r e l l i c  a c i d ,  p r o d u c e d  a  b e n e f i c i a l  r e s p o n s e  to  

s e e d l i n g  e m e r g e n c e .  T r e a t e d ,  s e e d  em erged  e a r l i e r  and i n  

many c a s e s  p e r c e n t a g e  em erg en ce  i n c r e a s e d .  J o h n s o n  ( 1 1 )  

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

a p p e a r e d  to  h av e  a  g r e a t  e f f e c t  on th e  r e s p o n s e  o f  c o t t o n  

s e e d  t r e a t m e n t  w i t h  G i b r e l  88.
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Working w i t h  f u n g i c i d e s  and g i b b e r e l l i c  a c i d  i n  

c o t t o n  t e s t s ,  J o h n s o n  e t  a l . :  ( 1 4 )  r e p o r t e d  t h a t  one 

f u n g i c i d e  a p p e a r e d  t o  e n h an c e  t h e  a c t i v i t y  o f  g i b b e r e l l i c  

a c i d .

A p p l i c a t i o n  o f  g i b b e r e l l i c  a c i d  to  c o t t o n  s e e d l i n g s  

o r  young c o t t o n  p l a n t s  h a s  a f f e c t e d  v e g e t a t i v e  g r o w th .  

B r a d f o r d  and Ewing ( 3 ,  4 )  r e p o r t e d  t h a t  s p r a y i n g  c o t t o n  

s e e d l i n g s  i m m e d i a t e l y  a f t e r  e m erg en ce  s i g n i f i c a n t l y  

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

t i o n  o f  g i b b e r e l l i c  a c i d .  L e n g t h  o f  t h e  f i r s t  i n t e r n o d e  

and s i z e  o f  c o t y l e d o n s  were,  a l s o  s i g n i f i c a n t l y  i n c r e a s e d ,  

w h e re a s  s i z e  o f  t h e  s e c o n d  l e a f  was s i g n i f i c a n t l y  d e c r e a s e d .

From g r e e n h o u s e  e x p e r i m e n t s  w i t h  Empire  WR c o t t o n ,  

E r g l e  ( 7 ,  8)  f o u n d  t h a t  t h e  s o d iu m  s a l t  o f  g i b b e r e l l i c  a c i d  

i n c r e a s e d  th e  m a in  s t e m  l e n g t h  o f  young  c o t t o n  p l a n t s  i n  

p r o p o r t i o n  t o  t h e  t o t a l  amount  a p p l i e d .  T h is  r e s u l t e d  f r o m  

r e p e a t e d  a p p l i c a t i o n s  o f  aqu eo u s  s o l u t i o n s  s p r a y e d  a t  two-  

day  i n t e r v a l s  f o r  t e n  p e r i o d s  t o  1 5 - d a y - o l d  p l a n t s .  Number 

o f  nodes  on th e  m a in  s t e m  was n o t  c h a n g e d .  S i m i l a r  r e s u l t s  

were r e p o r t e d  by D r a n s f i e l d  ( 6 ) .  When g i b b e r e l l i c  a c i d  was 

s p r a y e d  once o r  w e ek ly  to .  c o t t o n  s e e d l i n g s  s t a r t i n g  8 days  

a f t e r  p l a n t i n g  u n t i l  t h e  p l a n t s  were  43 days '  o l d ,  i n c r e a s e s  

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

and r a t e  o f  f l o w e r  i n i t i a t i o n .  R e d u c t i o n  i n  r o o t  w e i g h t ,  

s t e m  d i a m e t e r ,  and l e n g t h  o f  u p p e r  i n t e r n o d e s  were  n o t e d .
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S p o o n e r  e t  a l .  ( 2 2 )  f o u n d  n e g a t i v e  r e s u l t s .  No 

d i f f e r e n c e s  i n  s e e d l i n g  g ro w th  were o b s e r v e d  when c o t t o n  

s e e d l i n g s . were t r e a t e d  w i t h  g i b b e r e l l i c  a c i d  and p l a n t e d  

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

From e x p e r i m e n t s  w i t h  n o r m a l  and m u t a n t  c o t t o n s ,  

E r g l e  ( 7 )  p o i n t e d  o u t . t h a t  m u l t i p l e  a p p l i c a t i o n s  o f  

g i b b e r e l l i c  a c i d  a t  t h e  t im e  o f  em erg ence  o f  t h e  f i r s t  

t r u e  l e a f  a f f e c t e d  t h e  h e i g h t  o f  m u ta n t  c o t t o n .  I n  m ost  

c a s e s  t h e r e  was no a p p a r e n t  e f f e c t  o f  g i b b e r e l l i c  a c i d  on 

t h e  num ber  o f  f l o w e r s  p r o d u c e d  o r  r e t a i n e d  as b o l l s .

S p e c i a l  s t u d i e s  o f  t h e  e f f e c t  o f  g i b b e r e l l i c  a c i d  

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

on f l o w e r i n g ,  f r u i t i n g ,  y i e l d ,  and  f i b e r  c h a r a c t e r i s t i c s  

h ave  b e e n  r e p o r t e d .  A c c o r d i n g  t o  J o h n s o n  ( 1 2 )  and J o h n s o n  

e t  a l . ( 1 4 ,  1 6 ) ,  a  g e n e r a l  i n c r e a s e  i n  t h e  number  o f  b o l l s  

s e t  p e r  p l a n t  was r e c o r d e d  when b o t h  i r r i g a t e d  and. n o n ­

i r r i g a t e d  co t t o n  were s p r a y e d  w i t h  g i b r e l ,  a n  emuIs i f l a b l e  

c o n c e n t r a t e  c o n t a i n i n g  p o t a s s i u m  g i b b e r e l l a t e , a t  weekly,  

i n t e r v a l s  f ro m  f l o w e r i n g  u n t i l  t o p m o s t  b o l l s  were m a tu re . . 

T h is  i n c r e a s e  .was n o t  r e f l e c t e d  i n  a  y i e l d  i n c r e a s e .

M i c r o n a i r e  t e n d e d  t o  be h i g h e r  i n  t r e a t e d  p l a n t s .  F i b e r  

l e n g t h  and s t r e n g t h  w e r e . n o t  a f f e c t e d .  I n  one t e s t ,  t h e  

l i n t  y i e l d  o f  S t o r m r i d e r ,  a  v e r y  d e t e r m i n a n t  c u l t i v a r , was 

a l m o s t  d o u b l e d  by t h e  a p p l i c a t i o n  o f  2 5 ppm g i b r e l  a t  t h e  • 

r a t e  o f  12 g a l l o n s  o f  s o l u t i o n  p e r  a c r e .
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- . G ib b e re  1 l i e  a c i d  a p p l i e d  t o  c o t t o n  as a  f o l i a r

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

m a t u r i t y ,  a c c o r d i n g  t o  Lane ( 1 7 ) .  T r e a t m e n t  a f t e r  f l o w e r ­

in g  to  e a r l y -  and l a t e - f r u i t i n g  p l a n t s  grown w i t h  and 

w i t h o u t  n i t r o g e n  f e r t i l i z e r  f a i l e d  to  s t i m u l a t e  g ro w th  

s u f f i c i e n t l y  t o  o f f s e t  t h e  i n f l u e n c e  o f  an  e a r l y  b o l l  c r o p .  

V e g e t a t i v e  g r o w th  and f l o w e r i n g  c e a s e d  e a r l y .  A l th o u g h
f'

p l a n t s  t r e a t e d  w i t h  g i b b e r e l l i c  a c i d  a p p e a r e d  somewhat  

l a r g e r ,  y i e l d  f ro m  t r e a t e d  p l a n t s  was s l i g h t l y  l e s s  t h a n  

t h e  c h e c k .

A c c o r d i n g  to  M i l l h o l l o n  ( 1 9 ) ,  s p r a y i n g  whole  p l a n t s  

a t  th e  r a t e  o f  18 grams o f  g i b b e r e l l i c  a c i d  i n  48 g a l l o n s  

o f  w a t e r  p e r  a c r e  d e c r e a s e d  b o l l  a b s c i s s i o n .  The number  o f  

b o l l s  s e t  p e r  p l a n t  was i n c r e a s e d  by a p p r o x i m a t e l y  19%. 

I n c r e a s e d  b o l l  s e t  was a p p a r e n t l y  o f f s e t  by d e c r e a s e d  b o l l  

s i z e .  Y i e l d  was n o t  i n c r e a s e d .

D r a n s f i e l d  ( 6 )  s t a t e d  t h a t  s p r a y i n g  3 - m o n t h - o l d  

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

a c i d  d e l a y e d  b o l l  s h e d d i n g .  .

I n  th e  Su d an ,  J a c k s o n  and F a d d a  ( 1 0 )  f o u n d  t h a t  

s p r a y i n g  aq ueo u s  s o l u t i o n s  o f  g i b b e r e l l i c  a c i d  t o  th e  t o p ­

m ost  e x p a n d e d  l e a v e s  o f  i r r i g a t e d ,  u r e a - f e r t i l i z e d  c o t t o n  

p l a n t s  o f  t h e  c u l t i v a r . X L  1 ( G ossyp ium  b a r b a d e n s e  L . ) a t  

d i f f e r e n t  d a t e s  and  r a t e s  o f  a p p l i c a t i o n  a f f e c t e d  f l o w e r -  ■ 

i n g .  A c o n c e n t r a t i o n  o f  100 m ic ro g ram s  o r  more p e r  p l a n t  

a p p l i e d  t o  young  p l a n t s  r e t a r d e d  f l o w e r i n g .  Though some



t r e a t m e n t s  i n c r e a s e d  t h e  number  o f  f low er - -b u d s  p r o d u c e d , 

s h e d d i n g  was a l s o  i n c r e a s e d  and y i e l d  was g e n e r a l l y  

r e d u c e d „ G i b b e r e l l i c  a c i d  t r e a t m e n t  a lso ,  g r e a t l y  i n c r e a s e d  

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

e a r l i e r  f l o w e r i n g .

M a th u r  and  M i t t a l  ( 1 8 )  and  M i t t a l  and  M a th u r  ( 2 0 )  

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

s o l u t i o n  t o  5 - w e e k - o l d  p l a n t s  j u s t  b e f o r e  a n t h e s i s  i n c r e a s e d

f l o w e r  i n d u c t i o n ,  s h e d d i n g  and r e t e n t i o n ,  b o l l  s e t t i n g  and
' >

r e t e n t i o n ,  and s e e d  c o t t o n  y i e l d .  P l a n t  h e i g h t  and  i n t e r -  

node l e n g t h  were  a l s o  i n c r e a s e d . '  W eig h t  o f  100 s e e d ,  and 

s e e d  and l i n t  w e i g h t  p e r  p l a n t  were  s i g n i f i c a n t l y  h i g h e r .

A c c o r d i n g  t o  Walhood ( 2 4 ,  2 7 ) ,  a p p l i c a t i o n  o f  

g i b b e r e l l i c  a c i d  t o  a p i c a l  buds o f  c o t t o n  p l a n t s  i n  a l l  

s t a g e s  o f  c u t - o u t  ( c e s s a t i o n  o f  v e g e t a t i v e  and f r u i t i n g  bud 

d e v e l o p m e n t )  was f o l l o w e d  by a n  im m e d ia te  r e s u m p t i o n  o f  

g r o w th .  I n  b o t h  c u t - o u t  and c o n t i n u o u s l y  g r o w in g  p l a n t s ,  

t h e  r a t e  o f  new nodes  p r o d u c e d  was t h e  same b u t  i n t e r n o d e  

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

A c c o r d i n g  t o  A r n d t  ( 1 ) ,  d u s t i n g  and r e p e a t e d  s p r a y - ; 

ih g  o f  c o t t o n  p l a n t s  a f t e r  t h e  f i r s t  f l o w e r s  opened, a t  

w e e k ly  i n t e r v a l s  f o r  6 weeks w i t h  p o t a s s i u m  g i b b e r e l l a t e  

showed no e f f e c t  on t h e  t o t a l  num ber  o f  f l o w e r s  p r o d u c e d ,

m a tu re  b o l l s ,  y i e l d s ,  and th e  f i b e r  p r o p e r t i e s  o f  l e n g t h , .
> ■ . ' . ' . ' ''.

u n i f o r m i t y ,  and f i n e n e s s .  S i m i l a r  r e s u l t s  were  r e p o r t e d  by 

Walhood (2 6, 27)  and Walhood and C a m s  ( 2 8 )  w i t h  a i r p l a n e
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a p p l i c a t i o n  o f  g i b b e r e l l i c  a c i d  to  f i e l d - g r o w n  c o t t o n 1 b o t h  

as d u s t  and s p r a y  a t  e a r l y  f l o w e r i n g  o r  a p p r o a c h i n g  peak' 

b loom .  I t  a p p e a r e d  t h a t  g i b b e r e l l i c  a c i d  was n o t  e f f e c t i v e  

i n  c o n t r o l l i n g  f l o w e r  o r  b o l l  s h e d d i n g .

S t u d i e s  on t h e  r e s p o n s e  o f  c o t t o n  p l a n t s  grown i n  

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

a p i c a l  buds o f  i n d i v i d u a l  p l a n t s  w e r e ■r e p o r t e d  by Walhood 

( 2 6 ) ,  Walhood and Carns ( 2 8 ) ,  and C a m s  and Walhood ( 5 ) .  

Y i e l d  i n c r e a s e s  were  o n l y  f o u n d  on p l a n t s  g ro w in g  on l i g h t e r  

s o i l s .  F i b e r  p r o p e r t i e s  were  n o t  a f f e c t e d .  G i b b e r e l l i c  

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

p l a n t s  grown on b o t h  s o i l  t y p e s .

Walhood ( 2 4 ,  2 5 ,  2 7 ) ,  Walhood and Carns  ( 2 8 ) ,  and 

Carns  and Walhood ( 5 )  r e p o r t e d  t h a t  aq u eo us  s o l u t i o n s  o f  

g i b b e r e l l i c  a c i d  a p p l i e d  to  f l o w e r s  a t  a n t h e s  i s  o r  t o  I -  

d a y - o l d  b o l l s  o f  f i e l d - g r o w n  c o t t o n  i n c r e a s e d  b o l l  r e t e n ­

t i o n .  G i b b e r e l l i c  a c i d  s t o p p e d  o r  r e v e r s e d  t h e  b o l l  

a b s c i s s i o n  p r o c e s s n  The b o l l  s e t t i n g  p r o p e r t i e s  o f  - 

g i b b e r e l l i c  a c i d  n e g a t e d  t h e  s h e d d i n g  c a u s e d  by  b o l l  l o a d .  

T here  was a n  i n c r e a s e  i n  b o l l  d i a m e t e r .  The a v e r a g e  m a tu re  

b o l l  w e ig h ed  l e s s ,  p r o b a b l y  due t o  t h e  l a r g e  num ber  o f  

s m a l l e r  and l e s s - s e e d e d  b o l l s  w h ic h  were r e t a i n e d  by 

g i b b e r e l l i c  a c i d .

A c c o r d i n g  t o  M i l l h o l l o n  ( 1 9 ) ,  t r e a t m e n t  o f  i n d i ­

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

r e s u l t e d  i n  s m a l l e r  p l a n t s  w i t h  a  much h e a v i e r  b o l l  lo ad .



t h a n  t h e  c o n t r o l . B o l l  s i z e  was g r e a t l y  r e d u c e d  by s u c h  

t r e a t m e n t s „ The i n c r e a s e d  b o l l ,  l o a d  and i n c r e a s e d  g ro w th  

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

r e d u c e d  th e  s e e d  s i z e  and q u a l i t y  - o f  f i b e r  p r o d u c e d .

D r a n s f i e l d  ( 6 )  fo u n d  t h a t  i n d i v i d u a l  t r e a t m e n t '  o f  

young  c o t t o n  b o l l s  i n c r e a s e d  t h e i r  r e t e n t i o n  b u t  h a d  no 

e f f e c t  on y i e l d  o r  l i n t  c h a r a c t e r i s t i c s „

J o h n s o n  and A d d i c o t t  ( 1 3 )  s t u d i e d  t h e  e f f e c t  o f  

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

o f  c o t t o n  p l a n t s  grown i n  n u t r i e n t  c u l t u r e .  No d i f f e r e n c e s  

were fo u nd  b e tw e e n  th e  g i b b e r e l l i c  a c i d  t r e a t m e n t s  and c o n ­

t r o l  f o r  any  o f  t h e  c h a r a c t e r s  measured .-

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

o f  n a t u r a l  a u x i n ,  i n d o l e  a c e t i c  a c i d ,  r e d u c e d  b o l l  a b s c i s ­

s i o n ,  Walhood ( 2 4 ,  2 5 ,  27 )  f o u n d  t h a t  t h e  a p p l i c a t i o n  o f  

i n d o l e  a c e t i c  a c i d  i n c r e a s e d  b o l l  s h e d d i n g .  I n c r e a s e d  b o l l  

s h e d d i n g  was r e a d i l y  b l o c k e d  by u s i n g  g i b b e r e l l i c  a c i d .

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

t h e  a p p l i c a t i o n  o f  o t h e r  g ro w th  s u b s t a n c e s  h a v e  g i v e n  

n e g a t i v e  r e s u l t s .  S i n g h  and D a rg a n  ( 2 l ) .  r e p o r t e d  t h a t  th e  

a p p l i c a t i o n  o f  i n d o l e  a c e t i c  a c i d ,  n a p h t a l e n e  a c e t i c  a c i d ,  

and i n d o l e  b u t y r i c  a c i d  d i d  n o t  a f f e c t  b o l l  n u m b e r , y i e l d  

p e r  p l a n t ,  g i n n i n g  p e r  c e n t ,  seed ,  and  l i n t  i n d e x e s ,  and 

y i e l d  p e r  a c r e .  A c c o r d i n g  t o  T r u d i g a n  ( 2 3 ) ,  m u l t i p l e . 

a p p l i c a t i o n  o f  a l p h a  n a p h t a l e n e  a c e t i c  a c i d  d i d  n o t  a f f e c t
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t h e  t o t a l  f a l l e n  f r u i t  f o r m s ,  f r u i t  .form p r o d u c t i o n ,  number  

o f  h a r v e s t e d  b o l l s  , o r  y i e l d .



MATERIALS AND.METRODS

The e x p e r i m e n t  was c o n d u c t e d  a t  t h e  U n i v e r s i t y  o f  

A r i z o n a  C am pbe l l  Avenue Farm, T u cso n ,  A r i z o n a ,  d u r i n g  1968 .  

The s o i l  was G i l a  s a n d y  loam .

The s e e d b e d  was p r e p a r e d '  f o l l o w i n g  s t a n d a r d  

p r a c t i c e s  f o r  c o m m e r c i a l  c o t t o n  p r o d u c t i o n .  ' A p r e p l a n t - 

i r r i g a t i o n  was a p p l i e d  one week b e f o r e  p l a n t i n g .  The t e s t . ,  

was i r r i g a t e d  one month a f t e r  p l a n t i n g  and e v e r y  10 days  

f o r  10 a p p l i c a t i o n s .  W a te r  was a p p l i e d  f o r  30 m in u t e s  a t  

e a c h  i r r i g a t i o n  f ro m  a  pump w i t h  a  f l o w  o f  2 6 4 8 . 8 0  l i t e r s  

p e r  m i n u t e . Fo u r  days  a f t e r  t h e  f i r s t  f o u r  i r r i g a t i o n s ,  

t h e  l a n d  was. c u l t i v a t e d .  No c u l t i v a t i o n s  were  made a f t e r  

t h e  f i f t h  and  l a t e r  i r r i g a t i o n s .  No f e r t i l i z e r  was 

a p p l i e d .  The p r e v i o u s  c r o p  was a l f a l f a .

Seed  o f  a c i d  d e T i n t e d  H o p i c a l a  and D e l t a p i n e  16 

c o t t o n  c u l t i v a r s  were h a n d - d r o p p e d  on A p r i l  2 4 ,  1968,  u s i n g  

a  t r a c t o r  m ounted  p l a n t e r .  The row w i d t h  was 8 1 .4 4  c e n t i ­

m e t e r s .  Young s e e d l i n g s  were t h i n n e d  to  s i n g l e  p l a n t s  

1 5 .2 4  c e n t i m e t e r s  a p a r t .

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

w i t h  t h e  two c u l t i v a r s  as m a in  p l o t s  and t h e  G ib re  1 X-47 as 

s u b p l o t s .  The G ib re  1 X-47 t r e a t m e n t s  u s e d  a r e  shown i n  

T a b le  1. The s o l u t i o n  o f  G i b r e l  X-47 was s p r a y e d  t o . t h e  

t o p  o f  t h e  p l a n t s  a t  a  r a t e  o f  1 5 . 1 4  c u b i c  c e n t i m e t e r s  p e r

n
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T ab le  1. G i b r e 1 X-47 t r e a t m e n t s  a p p l i e d  on H o p i c a l a  and 
D e l t a p i n e  16 c o t t o n  c u l t i v a r s , U n i v e r s i t y  o f  

• A r i z o n a  C am pbe l l  Avenue Farm, T u c s o n ,  A r i z o n a ,  
19 68.

T r e a t m e n t
R a te  o f  

a p p l i c a t i o n .
D a t e ( s )  o f  
a p p l i c a t i o n

1

ppm

Check

2 10 May 27
3 20 May 2 7
4 40 May 2 7

5 10 J u n e  3
6 20 J u n e  3
7 40 J u n e  3

8 10 J u n e  10
9 20 J u n e  10

10 40 J u n e  10

11 10 J u n e  17
12 20 J u n e  17
13 40 J u n e  17

14 10 J u n e  24
15 . 20 J u n e  24
16 40 J u n e  24

17 10 J u l y  1
18 20 ■ J u l y  1
19 . 40 J u l y  1

20 : 20 May 2 7 and J u l y  1

21 20 May 2 7 ,  J u n e  10,  and  J u l y  1

22 20 May 27 ,  J u n e  3,  10, 17,  2 4 ,
and J u l y  1 ■_
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square-  m e t e r .  The s o l u t i o n  was s p r a y e d  u s i n g  a  p a p e r  

c h r o m a to g r a p h y  s p r a y e r  when t h e  p l a n t s  were  s m a l l  w i t h  

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

as  t h e  p l a n t s  g rew o l d e r ,  t h e  l i q u i d  was s p r a y e d  u s i n g  a  

t h r e e - g a l l o n  hand  s p r a y e r  w i t h  a  s i n g l e  n o z z l e .

The 2 . 0 9 ™ square- m e t e r  p l o t s  were s i n g l e  2 . 4 4  m e t e r  

rows w i t h  15 p l a n t s  e x c l u d i n g  two b o r d e r  p l a n t s .

The f o l l o w i n g  d a t a  were o b t a i n e d :

1. p l a n t  h e i g h t s  i n  c e n t i m e t e r s ,  m e a su re d  f ro m  g ro u n d

l e v e l  t o  t h e  t o p  o f  t h e  m a in  s t e m

2 .  maximum p l a n t , h e i g h t  i n  c e n t i m e t e r s  a t  h a r v e s t

• 3. a v e r a g e  i n t e r n o d e  l e n g t h  i n  c e n t i m e t e r s  a t  h a r v e s t

4 .  number o f  n odes  a t  h a r v e s t

5. number  o f  s q u a r e s  a b s c i s e d  b e f o r e  b loom

6. num ber  o f  f l o w e r s  and b o l l s  a b s c i s e d  a f t e r  b loom

7. num ber  o f  b o l l s  r e t a i n e d

8. s e e d  c o t t o n  y i e l d  p e r  p l o t

9 .  num ber  o f  b o l l s  h a r v e s t e d  p e r  p l o t

10. l i n t  - p e r  c e n t

11. 1 i n t  i n d e x

12. s e e d  i n d e x  . . .

Y i e l d  d a t a  and number  o f  b o l l s  h a r v e s t e d  were,  

o b t a i n e d  f ro m  th e  e n t i r e  p l o t .  P l a n t  h e i g h t  d u r i n g  th e  

g ro w in g  s e a s o n ,  num ber  o f  s q u a r e s ,  f l o w e r s , and b o l l s  

a b s c i s e d , and t h e  num ber  o f  b o l l s  r e t a i n e d  were  o b t a i n e d  •
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f ro m  t h r e e  p l a n t s  c h o s e n  a t  random from, e a c h  p l o t .  Numbers 

o f  s q u a r e s ,  f l o w e r s ,  qnd b o l l s  were r e c o r d e d  on i n d i v i d u a l  

p l a n t  c h a r t s  t o  f o l l o w  t h e i r  g r o w th  and d e v e l o p m e n t .

P l a n t  h e i g h t s  were m e a su re d  w eek ly  b e g i n n i n g  one 

week a f t e r  t r e a t m e n t  and r e c o r d e d  f o r  6 c o n s e c u t i v e  w eeks .  

A f t e r  h a r v e s t ,  t h r e e  t y p i c a l  p l a n t s  were removed f ro m  e a c h  

p l o t  f o r  t h e  d e t e r m i n a t i o n  o f  maximum p l a n t  h e i g h t ,  a v e r a g e  

i n t e r n o d e  l e n g t h ,  and number  o f  n o d e s .

The p l o t s  were h a r v e s t e d  6 t im e s  a t  w e ek ly  i n t e r ­

v a l s  w i t h  a  7th h a r v e s t  3 weeks a f t e r  t h e  6th h a r v e s t .  Seed  

c o t t o n  w e i g h t  was o b t a i n e d  f ro m  p e r f e c t  b o l l s  and  th e  good 

s e e d  c o t t o n  f ro m  p a r t i a l l y  bad  b o l l s .  C a l c u l a t e d  number o f  

b o l l s  h a r v e s t e d  i n c l u d e  b o t h  good and bad  b o l l s .

L i n t  p e r  c e n t , l i n t  i n d e x ,  and s e e d  i n d e x  were 

d e t e r m i n e d  f ro m  s e e d  c o t t o n  s a m p le s  f ro m  e a c h  w eek ly  

h a r v e s t ., Seed  c o t t o n  sa m p le s  w h ic h  were l e s s  t h a n  45 grams 

were  n o t  a n a l y z e d .

D a ta  were  a n a l y z e d  u s i n g  t h e  s t a n d a r d  a n a l y s i s  o f  

v a r i a n c e  and t r e a t m e n t  means were com pared  u s i n g  a  t  t e s t .  

L i n t , p e r  c e n t ,  l i n t  i n d e x ,  and s e e d  in d e x  of . t h e  1 s t ,  2nd ,  

and 7th p i c k i n g s  were  n o t  a n a l y z e d .  .



RESULTS AND DISCUSSION

P l a n t  H e i g h t

The a v e r a g e  p l a n t  h e i g h t  one and two weeks a f t e r  

t r e a t m e n t  w i t h  G i b r e 1 X-47 i s  shown i n  T a b l e s  2 and 3, 

r e s p e c t i v e l y .  With  a l l ' G i b r e 1 X-47. t r e a t m e n t s  a p p l i e d  to  

4 - w e e k - o ld  c o t t o n  p l a n t s  5 t h e  a v e r a g e  he i g h t  one and two 

weeks a f t e r  t r e a t m e n t  was s i g n i f i c a n t l y  s h o r t e r  t h a n  t h o s e  

o f  t h e  u n t r e a t e d  c h e c k .  S i m i l a r  r e s u l t s  were o b t a i n e d  w i t h  

a  m u l t i p l e  t r e a t m e n t  where  20 ppm G ib re  1 X-47 was a p p l i e d  

t o  4 - w e e k - o l d  p l a n t s  and r e p e a t e d  one week l a t e r .  S in c e  

t h e r e  was no r e p o r t  o f  r e t a r d e d  c o t t o n  p l a n t  h e i g h t  i n  the  

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

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

p r o b a b l y  was n o t  due t o  G i b r e 1 X-47 a l o n e , b u t  t o  some 

o t h e r  unknown f a c t o r s .

T here  were no s i g n i f i c a n t  d i f f e r e n c e s  b e tw e e n  

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

and f r e q u e n c i e s  o f  a p p l i c a t i o n  o f  G i b r e 1 X-47 a t  any o t h e r  

s t a g e  o f  g r o w th .  These r e s u l t s  d i f f e r e d  f r o m  t h o s e  o f  

s i m i l a r  e x p e r i m e n t s  r e p o r t e d  by o t h e r  r e s e a r c h e r s .  A 

num ber  o f  r e s e a r c h e r s  ( 3 ,  4 ,  5, 6, . 1 , 10,  ■18, 2 6, 2 8) 

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

l i e  a c i d  a t  d i f f e r e n t  r a t e s ,  d a t e s ,  and f r e q u e n c i e s  o f  

a p p l i c a t i o n  i n c r e a s e d  p l a n t  h e i g h t s .
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1 6

T ab le  2 .  Average  p l a n t  h e i g h t  one week a f t e r  t r e a t m e n t  
w i t h  G i b r e l  X~47, o v e r  two c o t t o n  c u l t i v a r s , 
U n i v e r s i t y  o f  A r i z o n a  Cam pbell  Avenue Farm, 
T ucso n ,  A r i z o n a ,  1968„

R a te  o f  Date  o f
a p p l i c a t i o n  a p p l i c a t i o n  P l a n t  h e i g h t .

ppm cm

Check - 1 6 .7 6

10 May 2 7 1 3 .7 5 * *

20 . . May 27 1 4 .0 5 * *

40 ' May 27 1 4 .7 3 *

L . S . D .  5%: 1 . 8 8 .  

L .S .D ,  1%: 2 . 5 2 .
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T ab le  3. Average  p l a n t  h e i g h t  a f t e r  t r e a t m e n t  w i t h
G i b r e l  X-47,  r e c o r d e d  on Ju n e  10,  1968,  o v e r  two 
c o t t o n  c u l t i v a r s , U n i v e r s i t y  o f  A r i z o n a  Campbell.  
Avenue Farm, T u cso n ,  A r i z o n a ,  1968.

R a te  o f  
a p p l i c a t i o n

D a t e ( s ) o f  
a p p l i c a t i o n P l a n t  h e i g h t

ppm cm

Check - 2 0 . 9 5

10 May 2 7 ■17.86**

20 May 2 7 1 8 .1 8 * *

40 May 2 7 1 8 .4 6 *

10 J u n e  3 1 9 .12

20 J u n e  3 1 8 .9 1

40 J u n e  3 1 9 .7 6

20 • . May 2 7 and Ju n e  3 1 8 .3 6 *

L . S . D .  5%: 2 . 0 7 .

L .S . D .  1%: 2 . 7 7 .
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The a v e r a g e  h e i g h t  o f  H o p i c a l a  was . . s i g n i f i c a n t l y  

h i g h e r  a t  th e  1% l e v e l  t h a n  D e l t a p i n e  16 a t  e a c h  o f  t h e  6- 

w oekly  m e a s u r e m e n t s . S i m i l a r  r e s u l t s  were . a l s o  fo u n d  f o r  

t h e  a v e r a g e  p l a n t  h e i g h t  a t  h a r v e s t  ( T a b le  4 ) .

I n t e m o d e  L e n g th  and Number o f  .Nodes .

T here  were no s i g n i f i c a n t  d i f f e r e n c e s  i n  a v e r a g e  

p l a n t  i n t e r n o d e  l e n g t h  and a v e r a g e  num ber  o f  nodes  a t  

h a r v e s t  b e tw e e n  th e  u n t r e a t e d  and t r e a t e d  c o t t o n  p l a n t s  

w i t h  d i f f e r e n t  r a t e s ,  d a t e s ,  and f r e q u e n c i e s  o f  G ib re  1 X-47 

a p p l i c a t i o n  o v e r  two c o t t o n  c u l t i v a r s .  These r e s u l t s  would  

be e x p e c t e d  s i n c e  no d i f f e r e n c e s  were o b s e r v e d  i n  th e  

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

G ibre  1 X-47.

H o p i c a l a  p r o d u c e d  s i g n i f i c a n t l y ,  more n odes  and h ad  

l o n g e r  i r i t e m o d e s  t h a n  D e l t a p i n e  16 ( T ab le  5 ) .

Number o f  S q u a re s  A b s c i s e d  B e f o r e  Bloom ..

The a v e r a g e  num ber  o f  s q u a r e s  p e r  p l a n t  a b s c i s e d  

b e f o r e  b loom  a r e  p r e s e n t e d  i n  T ab le  6. C o t t o n  p l a n t s  

t r e a t e d  w i t h  a  20 ppm s o l u t i o n  o f  G i b r e l  X-47 t h r e e  o r  s i x  

t im e s  d u r i n g  th e  s e c o n d , t h i r d ,  and  f o u r t h  month o f  th e  

g ro w in g  p e r i o d  a b s c i s e d  more s q u a r e s  b e f o r e  b lo om  t h a n  

u n t r e a t e d  p l a n t s . S i n g l e  a p p l i c a t i o n s  o f  G i b r e l  X-47 d i d  

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

b e f o r e  b loom .  S i m i l a r  r e s u l t s  were  r e p o r t e d  by J a c k s o n  and 

F adda  ( 1 0 ) .
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T a b le  4 .  Average  p l a n t  h e i g h t  o f  two c o t t o n  c u l t i v a r s  a t  
• d i f f e r e n t ,  ages  o f  ...growth and a t  h a r v e s t  ( maximum 

• h e i g h t ) ,  o v e r  a l l  G i h r e l  X~47 t r e a t m e n t s ,  
U n i v e r s i t y  o f  A r i z o n a  C am p b e l l  Avenue Farm,
T u cso n ,  A r i z o n a ,  1968 „

C u l t i v a r
Age o f  - -----——---------——:— —— --------------
p l a n t  - H o p i c a l a  D e l t a p i n e  16 L .S .D .  1%

weeks cm cm

5 1 5 .8 3 1 3 .2 8 2 .4 2

6 • 2 1 . 0 5  . 1 6 .5 0 3 .0 3

7 2 5 .2 9 1 9 .9 0 1 .4 4

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

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

10 6 1 .7 1 5 2 .22 , 4 . 3 6

la r v e s  t 1 1 8 .2 8 9 7 .6 8 4 .0 8
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T a b le  5. Average  i n t e r n o d e  l e n g t h  and num ber  o f  nodes  o f  
two c o t t o n  c u l t i . v a r s  o v e r  a l l  G i b r e l  X-47 t r e a t ­
ments  , U n i v e r s i t y  o f  A r i z o n a  C am pbe l l  Avenue 
F a rm , T u cso n ,  A r i z o n a ,  19 68.

C u l t i v a r I n t e r n o d e  l e n g t h Number o f  nod es

. cm ■

H o p l e a l a 4 . 2 5 2 7 .3 3

D e l t a p i n e  16 3.  76 2 5 .4 9

L .S .D .  1%: 0 .1 7 1 .3 7
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T ab le  6. Average  number  o f  s q u a r e s  a b s c i s e d  b e f o r e  b loom  
o f  c o t t o n  p l a n t s  t r e a t e d  a t  d i f f e r e n t  d a t e s  w i t h  
v a r i o u s  r a t e s  o f  G i b r e l  X-47 o v e r  two c u l t i v a r s , 
U n i v e r s i t y  o f  A r i z o n a  Campbell  Avenue Farm, 
T u cso n ,  A r i z o n a ,  1968„•

R a te  o f  
a p p l i c a t i o n

Da Lg ( s ) o f  
a p p l i c a t i o n

S q u a r e s  a b s c i s e d  
p e r  p l a n t

ppm

Check — 2 5 .7 4

10 May 2 7 2 3 . 0 4
20 May 2 7 2 9 .5 1
40 May 2 7 3 0 .6 6

10 J u n e  3 2 0 . 5 0
20 J u n e  .3 2 2 .0 5
40 J u n e  3 2 5 .3 4

10 J u n e  10 2 6 . 5 0
20 . Ju n e  10 2 9 . 5 0

. 40 J u n e  10 2 7 .1 8

10 N J u n e  17 2 0 .0 8
20 J u n e  17 2 2 .1 1
40 J u n e  17 2 3 .8 9

10 J u n e  24 2 5 . 3 6
20 Ju n e  24 2 7 .4 1
40 Ju n e  24 2 5 .5 4

10 J u l y  1 2 2 . 9 6
20 J u l y  1 2 8 .4 5

: 40 J u l y  1 2 9 .5 1

20 May 2 7 and J u l y  1 2 6 .3 8  •

20 May 27 ,  Ju n e  10 ,  and 
J u l y  1

3 6 .1 1 * *

20 May 2 7 ,  Ju n e  3, 10,  
17, 24 ,  and  J u l y  1

3 3 .6 5 *

L.S .D. 57=: 7 .9 4

L . S . D .  17=: 9 . 3 1
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W ith  th e  g re  a t e  r  numbe r  o f  s qua  re  s abs c i s  e d be f  o re  . ■ ■ 

b loom  w i t h  m u l t i p l e  a p p l i c a t i o n  o f  G i b r e l  X~4 7 ,  i t  a p p e a r s  

t h a t  G i b r e l  X-47 in d u c e d ,  t h e  f o r m a t i o n  o f  more s q u a r e s  t h a n  

n o r m a l .

T here  were  no s i g n i f i c a n t  d i f f e r e n c e s  i n  t h e  

a v e r a g e  num ber  o f  s q u a r e s  p e r  p l a n t  a b s c i s e d  b e f o r e  b loom  

b e tw e e n  H o p i c a l a  and D e l t a p i n e  16 c o t t o n  c u l t i v a r s „

Number o f  F lo w e rs  and B o l l s  A b s c i s e d  A f t e r  Bloom

The a v e r a g e  num ber  o f  f l o w e r s  and b o l l s  p e r  p l a n t  

a b s c i s e d  a f t e r  b loom  i s  shown i n  T ab le  7„ S i n g l e  a p p l i c a ­

t i o n  o f  a  10 ppm s o l u t i o n  o f  G i b r e l  X-47 a p p l i e d  a t  d i f ­

f e r e n t  d a t e s  o f  a p p l i c a t i o n  d u r i n g  t h e  2nd and 3 rd  month 

o f  t h e  g ro w in g  p e r i o d  r e d u c e d  t h e  num ber  o f  f l o w e r s  and 

b o l l s  a b s c i s e d  a f t e r  b loom .  S i m i l a r  r e s u l t s  were  found  

w i t h  s i n g l e  a p p l i c a t i o n s  o f  20 and 40 ppm s o l u t i o n s  o f  

G i b r e l  X-47 when p l a n t s  were  5, 7, o r  8 weeks o l d . Average  

number  o f  f l o w e r s  and b o l l s  a b s c i s e d  a f t e r  b loo m  were 

i n c r e a s e d  when 9 - w e e k - o l d  p l a n t s  were  s p r a y e d  w i t h  20 o r  

4 0 , ppm s o l u t i o n s  o f  G i b r e l  X - 4 7 . M u l t i p l e  a p p l i c a t i o n s  o f  

G i b r e l  X-47 were s i m i l a r  to  t h e  c h e c k  t r e a t m e n t .

A l t h o u g h  some o f  t h e  G i b r e l  X-47 t r e a t m e n t s  a p p l i e d  

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

number  o f  f l o w e r s  and  b o l l s  a b s c i s e d  a f t e r  b loo m ,  many o f  

t h e  t r e a t m e n t s  w i t h  G i b r e l  X-47 r e d u c e d  th e  a v e r a g e  number  

o f  f l o w e r s  and b o l l s  a b s c i s e d  a f t e r  b loom . O t h e r
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T ab le  7. A verage  number o f  f l o w e r s  and b o l l s  a b s c i s e d
a f t e r  b loom  o f  c o t t o n  p l a n t s  t r e a t e d  a t  d i f f e r e n t  
d a t e s  w i t h  v a r i o u s  r a t e s  o f  G ib re  1 X-47 o v e r  two 
c u l t i v a r S j  U n i v e r s i t y  o f  A r i z o n a  Cam pbell  Avenue 
Farm, T u cso n ,  A r i z o n a ,  1968.

Ra te  o f  D a t e ( s ) o f  F lo w e r s  and b o l l s
a p p l i c a t i o n  a p p l i c a t i o n  a b s c i s e d  p e r  p l a n t

5 . 2 0

10 May 2 7 0 .9 9 * *
20 May 27 4 . 5 0
40 May 27 6 .2  5

10 J u n e  3 1 .3 8 * *
20 J u n e  3 1 .0 5 * *
40 J u n e  3 1 .4 0 * *

10 J u n e  10 0 .8 3 * *
20 J u n e  10 5 .0 4
40 J u n e  10 3 . 6 5

10 J u n e  17 1 .1 8 * *
20 J u n e  17 0 .7 1 * *
40 J u n e  17 1 .0 3 * *

10 J u n e  24 1 .0 4 * *
20 J u n e  24 1 .4 1 * *
40 J u n e  24 1 .3 6 * *

10 J u l y  1 1 .3 8 * *
20 J u l y  1 7 .9  6**
40 . J u l y  1 7 .4 1 *

20 May 27 and J u l y  1 4 . 7 4

20 May 27 ,  J u n e  10,  and 5 .0 3
J u l y  1 ^

2 0 May 2 7 j Ju n e  3 ,  10,  4 . 8 4
17, 24 ,  and J u l y  1

L .S .D .  5%: 1 . 8 9 .  

L .S .D .  l%i  2 . 5 0 .
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r e s e a r c h e r s  ( 6 ,  19)  o b s e r v e d  s i m i l a r  r e s u l t s : , A c c o r d i n g  to  

Walhood ( 2 4 ,  25 ,  2 7 ) ,  g i b b e r e  1 1 i c  a c i d  s t o p p e d  o r  r e v e r s e d  

t h e  b o l l  a b s c i s s i o n  p r o c e s s „

The number o f  f l o w e r s  and b o l l s  a b s c i s e d  a f t e r  

b loom  i n  H o p i c a l a  and D e l t a p i n e  16 c o t t o n  c u l t i v a r s  was 

s i m i l a r .

Number o f  B o l l s  ■Reta ined 

No s i g n i f i c a n t  d i f f e r e n c e s  were- f o u n d  i n  t h e  num ber  

o f  b o l l s  r e t a i n e d  when c o t t o n  p l a n t s  were s p r a y e d  w i t h  

G ib re  1 X-47 a t  d i f f e r e n t  r a t e s ,  d a t e s ,  and f r e q u e n c i e s  o f  

a p p l i c a t i o n .  O t h e r  r e s e a r c h e r s  ( 6 ,  19, 24 ,  2.5, 27 )  fo u n d  

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

o r  young  b o l l s  i n c r e a s e d  t h e  num ber  o f  b o l l s  r e t a i n e d .

I n  t h i s  e x p e r i m e n t ,  where  G i b r e 1 X-47 was s p r a y e d  

o v e r  t h e  t o p  o f  t h e  p l a n t , p o s s i b l y  t h e  t r e a t m e n t  was l e s s  

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

J o h n s o n  ( 1 2 )  and J o h n s o n  e t  a l . ( 1 4 ,  16)  r e p o r t e d  t h a t  

s p r a y i n g  c o t t o n  p l a n t s  w i t h  g i b r e 1 i n c r e a s e d  t h e  number  o f  

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

y i e l d  i n c r e a s e .

H o p i c a l a  p l a n t s  r e t a i n e d  an  a v e r a g e  o f  2 . 6 8  more 

b o l l s  t h a n  De1t a p i n e  16 w h ich  r e t a i n e d  a n  a v e r a g e  1 0 .2 5  

b o l l s .



Seed  C o t t o n  Y i e l d

No s i g n i f i c a n t  d i f f e r e n c e s  were f o u n d  i n  y i e l d  o f  

s e e d  c o t t o n - b e t w e e n  th e  u n t r e a t e d  and  t r e a t e d  p l a n t s  w i t h  

d i f f e r e n t  r a t e s ,  d a t e s ,  and  f r e q u e n c i e s  o f  a p p l i c a t i o n  o f  

G i b r e l  X-47 o v e r  b o t h  c u l t i v a r s .  S i m i l a r  r e s u l t s  were 

r e p o r t e d  by o t h e r  r e s e a r c h e r s  ( 1 ,  6, 12,  13,  15 ,  19, 24 ,

2 6 ) .

At t h e  6th h a r v e s t ,  D e l t a p i n e  16 p r o d u c e d  5 0 .5 3  

grams more s e e d  c o t t o n  p e r  p l o t  t h a n  H o p i c a l a ,  w h ich  p r o ­

d u ced  12-6.97 g r a m s ; w h e re a s  , a t  any o f  t h e  o t h e r  h a r v e s t s ,  

b o t h  H o p i c a l a  and D e l t a p i n e  16 c u l t i v a r s  p r o d u c e d  s i m i l a r  

amounts  o f  s e e d  c o t t o n .

Compared w i t h  th e  f i r s t  h a r v e s t ,  s e e d  c o t t o n  y i e l d  

f ro m  t h e  6 s u b s e q u e n t  h a r v e s t s  were  h i g h e r  ( T a b l e  8 ) .

Num ber  o f  B o l l s  H a r v e s t e d

The a p p l i c a t i o n  o f  G i b r e l  X-47 a t '  d i f f e r e n t  r a t e s ,  

d a t e s ,  and f r e q u e n c i e s  o f  a p p l i c a t i o n  d i d  n o t  a f f e c t  t h e  

number o f  b o l l s  h a r v e s t e d  p e r  p l o t .  S in c e  t h e r e  were no 

d i f f e r e n c e s  i n  y i e l d  o f  s e e d  c o t t o n ,  t h e s e  r e s u l t s  would be 

e x p e c t e d .

The a v e r a g e  number o f  b o l l s  o f  D e l t a p i n e  16 

h a r v e s t e d  f o r  t h e  e n t i r e  s e a s o n  o v e r  a l l  G i b r e l  X-47 t r e a t ­

ments  was s i g n i f i c a n t l y  g r e a t e r  t h a n  H o p i c a l a .  T h is  was 

a l s o  t r u e  w i t h  D e l t a p i n e  16 a t  t h e  6th h a r v e s t ;  whereas . ,  a t  

t h e  1 s t  h a r v e s t ,  H o p i c a l a  h ad  more c o t t o n  b o l l s  ( T ab le  9 ) .
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T ab le  8. Average  y i e l d  o f  s e e d  c o t t o n  p e r  p l o t  a t  d i f f e r ­
e n t  h a r v e s t s  o v e r  two c u l t i v a r s  and a l l  G ib re  1 
X-47 t r e a t m e n t s ,  U n i v e r s i t y  o f  A r i z o n a  C am pbel l  
Avenue Farm, T u cso n ,  A r i z o n a ,  1968.

H a r v e s t S eed  c o t t o n '  y i e l d

S
F i r s t 1 9 .6 0

Second 3 0 .2 0 *

T h i r d 1 9 8 .4 7 * *

F o u r t h 1 9 3 .4 8 * *

F i f t h 2 0 0 .6 3 * *

S i x t h 1 5 2 .2 3 * *

S e v e n t h 8 4 .7 3 * *

L .S .D .  57=: 1 5 , 9 9 .  

L.S .D. 17,: 21 .  05.
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T ab le  9 .  Average  num ber  o f  c o t t o n  b o l l s  h a r v e s t e d  p e r  p l o t  
o f  two c o t t o n  c u l t i v a r s  o v e r  a l l  G i b r e l  X-47 
t r e a t m e n t s ,  U n i v e r s i t y  o f  A r i z o n a  C am pbe l l  
Avenue Farm, T u cso n ,  A r i z o n a ,  19 68.

C u l t i v a r L.S ■. D.

H a r v e s t H o p i c a l a  D e l t a p i n e  16 5'% 1%

F i r s t 8 . 3 0

b o l l s

4 .  64 3 .0 6 5 .6 2

Second 8. 88 7 . 09 n .  s . a

T h i r d 3 8 .2 1 4 1 .6 9 n . s .

F o u r t h 3 1 .8 6 3 9 .5 1 n . s .

F i f t h 3 3 .8 5 4 0 .7 2 n . s .

S i x t h 2 3 .4 8 4 0 .3 5 7 .9 2 14. 54

S e v e n t h 1 1 .2 7 2 1 .7 1 n . s .

A verage  o f  s e v e n 2 2 . 2 6 2 7 .9 6 2 . 5 5 4.. 68

a Not s i g n i f i c a n t  a t  5% l e v e l .
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Compared w i t h  th e  f i r s t  o r  s e c o n d  h a r v e s t ,  y i e l d  

o f  c o t t o n  b o l l s  f ro m  t h e  5 s u b s e q u e n t  h a r v e s t s  were h i g h e r  

( T a b l e  1 0 ) .  '

L i n t  P e r  C e n t .

. - The a v e r a g e  l i n t  p e r  c e n t  o f  c o t t o n  as a f f e c t e d  by 

v a r i o u s  G i b r e l  X-47 t r e a t m e n t s  o v e r  two c o t t o n  c u l t i v a r s  

and f o u r  h a r v e s t s  p e r i o d s  a r e  p r e s e n t e d  i n  T ab le .  11,.^ The 

a v e r a g e  l i n t  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 r  t h a n  t h e  

c h e c k  t r e a t m e n t  when 4 - w e e k - o l d  c o t t o n  p l a n t s  were  t r e a t e d  

w i t h  20 o r  40 ppm s o l u t i o n s  o f  G i b r e l  X - 4 7 . S i m i l a r  

r e s u l t s  were fo u nd  when 20 ppm G i b r e l  X-47 was a p p l i e d  to

8- o r  9 - w e e k - o l d  p l a n t s  o r  w i t h  2 a p p l i c a t i o n s  t o  4-  and

9 - w e e k - o l d  p l a n t s .  •

The a v e r a g e  l i n t  p e r  c e n t  o f  c o t t o n  f ro m  th e  t h i r d  

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

c h e c k  f ro m  many o f  t h e  G i b r e l  X-47 t r e a t m e n t s  ( T a b l e  1 2 ) .

No s i g n i f i c a n t  d i f f e r e n c e s  i n  l i n t  p e r  c e n t  were  f o u n d  f ro m  

t h e  4th, 5th, o r  6th h a r v e s t .

The a v e r a g e  l i n t  p e r  c e n t  o f  H o p i c a l a  was s i m i l a r  : 

t o  D e l t a p i n e  16.

The a v e r a g e  l i n t  p e r  c e n t  o f  c o t t o n  a t  f o u r  d i f f e r ­

e n t  w e ek ly  h a r v e s t  p e r i o d s  o v e r  a l l  G i b r e l  X-47 t r e a t m e n t s  

and two c u l t i v a r s  i s  shown i n  T ab le  13.  The a v e r a g e  l i n t  

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

t h a n  t h e  o t h e r  t h r e e  h a r v e s t s .
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T ab le  10. A verage  number  o f  c o t t o n  b o l l s  p e r  p l o t ,  a t
d i f f e r e n t  h a r v e s t s  o v e r  two c u l t i v a r s  and a l l  
G ib re  1 X-47 t r e a t m e n t s , U n i v e r s i t y  o f  A r i z o n a  
Cam pbell  Avenue Farm, T u cso n ,  A r i z o n a ,  19 68.

H a r v e s t C o t t o n  b o l l s

F i r s t 6 .4 7

Second 7.9.8

T h i r d 3 9 .9  5**

F o u r t h 3 5 .6 9 * *

F i f t h 3 7 .2  8**

S i x t h 3 1 .9 2 * *

S e v e n t h 1 6 .4 9 * *

L .S .D .  5%: 2 . 8 1 .  

L .S .D .  1%: 3 . 6 9 .
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T a b le  11.  E f f e c t  o f  G i b r e l  X-47 t r e a t m e n t s  on  a v e r a g e  l i n t  
p e r  c e n t  o v e r  two c o t t o n  c u l t i v a r s  and  f o u r  
h a r v e s t  p e r i o d s , U n i v e r s i t y  o f  A r i z o n a  Cam pbel l  
Avenue .Farm, T u c s o n ,  A r i z o n a ,  1968.

Ra te  o f  
a p p l i c a t i o n

D a t e ( s ) o f  
a p p l i c a t i o n L i n t  p e r  c e n t

ppm

Che ck 3 6 .4 0

10 May 27 3 6 .9 7
20 May 2 7 3 7 .4 8 *
40 May 2 7 3 7 .4 3 *

10 Ju n e  3 3 7 .0 5
20 J u n e  3 3 7 .2 4
40 Ju n e  3 3 7 . 3 0 .

10 Ju n e  10 3 7 .2 1
2 0 Ju n e  10 3 6 .4 3
40 " Ju n e  10 36.  58

10 Ju n e  17 3 7 .1 2
2 0 Ju n e  17 3 6 .2 8
40 J u n e  17 3 6 .4 6

10 J u n e  24 3 7 .1 7
20 J u n e  24 3 7 .5 7 *
40 J u n e  24 3 6 .9 0

10 J u l y  1 36 .5 9
20 J u l y  1 3 7 .3 8 *
40 J u l y  1 3 7 .1 5

20 May 27 and J u l y  1 3 7 .4 2 *

20 May 27 ,  J u n e  10 ,  and 
J u l y  1

3 6 .0 1

20 May 27 ,  J u n e  3 ,  10, 
17, 24 ,  and  J u l y  1

3 6 .6 1

L . S . D. .5.%: 0 . 9 7 .

L . S . D .  17=: 1 . 2 8 .
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T ab le  12.  E f f e c t  o f  G i b r e l  X-47 t r e a t m e n t s  o n  a v e r a g e  l i n t  
p e r  c e n t  f ro m  th e  t h i r d  h a r v e s t ,  p e r i o d  o v e r  two 
c o t t o n  c u l t i v a r s , U n i v e r s i t y  o f  A r i z o n a  C ampbell  
Avenue. Farm, T u cso n ,  A r i z o n a ,  1968.

R a te  o f  
a p p l i c a t i o n

D a t e ( s )  o f  
' . a p p l i c a t i o n L i n t  p e r  c e n t

ppm

Check 3 5 .4 5

10 May 27 3 7 .0 4 * *
. 20 May 2 7 37..45**

40 May 27• 3 7 .6 4 * *

10 J u n e  3 3 6 .3 5
20 J u n e  3 . 3 7 .6 4 * *
40 J u n e  3 3 8 .7 0 * *

10 J u n e  10 36.. 43
20 J u n e  10 3 5 .8 6
40 J u n e  10 3 6 .7 0 *

10 J u n e  17 3 6 . 8 9 *
20 J u n e  17 3 6 .2 9
40 J u n e  17 3 6 .0 5

10 Ju n e  24 3 6 . 8 3 *
20 J u n e  24 3 7 .5 1 * *
40 Ju n e  24 3 6 .1 8

10 J u l y  1 . 36. 56
20 J u l y  1 3 6 .9 6 *
40 J u l y  1 3 7 .1 3 * *

20 May 27 and J u l y 1 3 7 .4 5 * *

20 May 27 ,  J u n e  10, and 3 5 .7 5

20

J u l y  1 

May 2 7, Ju n e  3, 10, 3 6 . 7 5
17, 24 ,  and J u l y  1

L .S .D .  57=; 1 . 2 2 .

L . S . D .  17=; 1 . 6 2 .
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T ab le  13.  A verage  l i n t  p e r  c e n t  a t  d i f f e r e n t  h a r v e s t  
p e r i o d s  o v e r  two c o t t o n  c u l t i v a r s  and a l l  

. G ib re  1 X-47 t r e a t m e n t s ,  U n i v e r s i t y  o f  A r i z o n a  
Cam pbell  Avenue Farm, T u cso n ,  A r i z o n a ,  .1968;

H a r v e s t L i n t  p e r  c e n t

T h i r d 3 6 .7 1

Fourth . 3 6 .6 9

F i f t h 3 6 .9 5

S i x t h 3 7 . 4 3 * *  .. :

L .S .D .  5%s 0 . 2 8 .  

L . S .D .  1%: 0 . 3 7 .



L i n t  I n d e x  and Seed I n d e x

The e f f e c t  o f  v a r i o u s  G ib re  1 X-47 t r e a t m e n t s  to  t h e  

l i n t  i n d e x  o f  H o p i c a l a  and D e l t a p i n e  16 c o t t o n  c u l t i v a r s  

■from th e  t h i r d  h a r v e s t  i s  shown i n  T a b le  14. T here  was a n  

i n t e r a c t i o n  b e tw e e n  c n l t i v a r s  and  G i b r e l  X-47 t r e a t m e n t s . 

W ith  H o p i c a l a ,  o n l y  two t r e a t m e n t s  r e s u l t e d  i n  s i g n i f i ­

c a n t l y  h i g h e r  l i n t  i n d e x  w h i l e  l i n t  i n d e x  o f  D e l t a p i n e  16 ' 

was s i g n i f i c a n t l y  h i g h e r  t h a n  t h e  u n t r e a t e d  c h e c k  i n  14 o f .  

t h e  21 G i b r e l  X-47 t r e a t m e n t s .

From th e  f o u r t h  h a r v e s t ,  T a b le  15 ,  l i n t  i n d e x  o f  

c o t t o n  f ro m  4 - w e e k - o l d  p l a n t s  t r e a t e d  w i t h  a  10 ppm s o l u ­

t i o n  o f  G i b r e l  X-47 was s i g n i f i c a n t l y  h i g h e r  t h a n  th e  u n ­

t r e a t e d  c h e c k .  No s i g n i f i c a n t  d i f f e r e n c e s  i n  l i n t  i n d e x  

were  f o u n d  i n  t h e  5th and 6th w e e k ly  h a r v e s t  p e r i o d s .

The a v e r a g e  l i n t  i n d e x  and s e e d  i n d e x  o f  H o p i c a l a  

c o t t o n  f ro m  e a c h  o f  th e .  f o u r  h a r v e s t  p e r i o d s  o v e r  a l l  

G i b r e l  X-47 t r e a t m e n t s  were s i g n i f i c a n t l y  g r e a t e r  t h a n  

D e l t a p i n e  16 ( T a b l e s  16 and 17,  r e s p e c t i v e l y ) .

The a v e r a g e  l i n t  i n d e x  and s e e d  i n d e x  a t  d i f f e r e n t  

h a r v e s t  p e r i o d s  o v e r  a l l  G i b r e l  X-47 t r e a t m e n t s  and 2 

c u l t i v a r s  a r e  shown i n  T a b le s  18 and 19,  r e s p e c t i v e l y .

L i n t  i n d e x  and s e e d  i n d e x  o f  c o t t o n  f ro m  t h e  4th, 5th, and 6th 

h a r v e s t s  were  s i g n i f i c a n t l y  l o w e r  t h a n  f ro m  t h e  3 rd  h a r v e s t .

D r a n s f i e l d  ( 6 )  r e p o r t e d  t h a t  g i b b e r e l l . i c  a c i d  d i d  

n o t  a f f e c t  l i n t  i n d e x  o r  s e e d  i n d e x .  S i m i l a r  r e s u l t s  were 

fo u n d  by Singh- and D a r g a n  (2-1) f ro m  e x p e r i m e n t s  w i t h  o t h e r
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T ab le  14 .  L i n t  i n d e x  o f  two c o t t o n  c u l t i v a r s  t r e a t e d  w i t h  
G i b r e l  X-47 f ro m  th e  t h i r d  h a r v e s t ,  U n i v e r s i t y  
o f  A r i z o n a  Cam pbe l l  Avenue Farm, T u c s o n ,
A r i z o n a , 1968.

R a te  o f  
a p p l i c a t i o n

D a t e ( s ) o f  
a p p l i c a t i o n

■x
C u l t i v a r

H o p i c a l a  D e l t a p i n e  16

ppm l i n t  i n d e x

Che ck - 7 .8 0 6 .2 3

10 May 27 7 .4 8 7 .2  8**
20 May 2 7 8 . 1 3 7 .2  8**
40 May 2 7 8 .5 3 * 7 .1 5 * *

10 J u n e  3 7 .7 8 6. 75
20 J u n e  3 8 .3 8 7 . 08**
40 J u n e  3 7 .6 8 7 .1 0 * *

10 J u n e  10 8 .1 5 6 .5 0
20 J u n e  10 7 .8 8 6 .3 3
40 J u n e  10 7 . 5 0 7 .1 0 * *

10 J u n e  17 8 .1 5 7 . 08**
20 J u n e  17 7 .6 8 6 .7 3
40 J u n e  17 8 .1 8  • 6 .4 5

10 Ju n e  24 8 .1 8 6 . 9 3 *
20 ' Ju n e  24 8 .1 3 7 . 0 3 * *  .
40 J u n e  24 8 .4 0 * 6. 83*

10 J u l y  1 7 .8 0 7 .1 3 * *
20 J u l y  1 7 .7 8 7 .1 8 * *
40 J u l y  1 8 .3 0 6 .8 8 *

20 May 2 7 and J u l y 1 8 .0 8 7 .1 8 * *

20 May 2 7, J u n e  10, 
J u l y  1

and 7 ,8 8  • 6 .6 3

20 May 2 7 ,  Ju n e  3 ,  10 ,  
17,  24 ,  and J u l y  1

7 .6 8 6 .9 3

L.S.'D'. 5%: 0 . 5 9 .

L . S . D .  1%: 0 . 7 9 .
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T a b l e . 15„ E f f e c t  o f  G i b r e l  X-47 t r e a t m e n t s  on  t h e  a v e r a g e  
l i n t  i n d e x  f ro m  t h e  f o u r t h  h a r v e s t  o v e r  two 
c o t t o n  c u l t i v a r s , U n i v e r s i t y  o f  A r i z o n a  C am pbel l  
Avenue Farm, T u cso n ,  A r i z o n a ,  1968 .

R a te  o f  
a p p l i c a t i o n  .

Date  (s ') '  o f  
a p p l i c a t i o n L i n t  i n d e x

ppm

Check - 7 .1 0

10 May 2 7 7 .7 3 * *
20 May 2 7 7 . 09
40 May 27 7 .2 6

10 J u n e  3 6 .7 5
20 J u n e  3 6 .9 1
40 J u n e  3 7 .1 8

10 J u n e  10 7 .19
' 20 J u n e  10 6 .99

40 J u n e  10 7 .0 1

10 J u n e  17 7 .2 8
20 Ju n e  17 6 .9 1
40 J u n e  17 7 .1 6

10 J u n e  24 6 .9 8
20 J u n e  24 7 .2 6
40 J u n e  24 7 .2 6

10 J u l y  1 6 . 8 3
20 J u l y  1 7 .1 6
40 J u l y  1 7 .0 8

. 20 May 2 7 and J u l y  1 7 .5 0

20 May 2 7, Ju n e  10 ,  and 
J u l y  1

6 .6 6

. 20 May 27 ,  Ju n e  3, 10,  
17, 24 ,  and  J u l y  1

7 .0 8

L.S.-D. 5%: 0 . 4 6 .

L . S . D .  1%: 0 . 6 1 .
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T ab le  16.  Average  l i n t  i n d e x  o f  H o p i c a l a  and  D e l t a p i n e  16 
c o t t o n  c u l t i v a r s  from- f o u r  h a r v e s t  p e r i o d s  o v e r  
a l l  G ib re  1 X-47 t r e a t m e n t s  ? U n i v e r s i t y  o f  
A r i z o n a  Cam pbel l  Avenue Farm, T u cso n ,  A r i z o n a ,  '

. 19 68V '

H a r v e s t

C u l t i v a r  

H o p i c a l a  D e l t a p i n e  16 L .S .D .  17o

l i n t  i n d e x

T h i r d 7 .9 8  6 .9 1 0 .4 2

F o u r t h 7 .6 9  6 .5 3 0 .5 1

F i f t h 7 .7 7  6 . 4 4 1 . 1 3

S i  x t h 7 .2 2  6 .2 9 0 .2  7

A verage  o f  f o u r 7 .6 6  6 .5 4 0 .2 1
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T ab le  17.  A verage  s e e d  i n d e x  o f  H o p i c a l a  and D e l t a p i n e  16 
c o t t o n  c u l t i v a r s  f ro m  f o u r  h a r v e s t  p e r i o d s  o v e r  
a l l  G i b r e l  X-47 t r e a t m e n t s ,  U n i v e r s i t y  o f  
A r i z o n a  C am pbe l l  Avenue Farm, T ucso n ,  A r i z o n a ,  
1968 .

C u l t i v a r

H a r v e s t H o p i c a l a D e l t a p i n e  16 ' L .S .D .  1%

s e e d index .

T h i r d 13. 54 1 2 .0 8 0 .8 1

F o u r t h 1 3 ,0 9 1 1 .4 1 0 .8 7

F i f t h 1 3 .1 5  . 1 1 .0 5 0 .7 9

S i  x t h 1 2 .0 1 1 0 .5 3 0 .6 2

A verage  o f  f o u r 1 2 .9 5 1 1 .2 7 0 .3 5
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T a b le  18„ A verage  l i n t  i n d e x  o f  c o t t o n  f ro m  f o u r  h a r v e s t  
p e r i o d s  o v e r  two c u l t  i v a r s '  and a l l  Gib r e  1 X-47 

. t r e a t m e n t s , U n i v e r s i t y  o f  A r i z o n a  C am pbe l l  . 
Avenue Farm, T u cso n ,  A r i z o n a ,  1968 .

H a r v e s t L i n t ■i n d e x

T h i r d 7 .4 4

F o u r t h 7 .1 1 * *

F i f t h 7 . 1 0 * *

S i x t h 6 .7 5 * *

L . S . D .  1%: 0 . 1 2 .
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T a b le  19. A verage  s e e d  i n d e x  o f  c o t t o n  f ro m  f o u r  h a r v e s t  
p e r i o d s  o v e r  two c o t t o n  c u l t i v a r s  and a l l  
G ib re  1 X-47 t r e a t m e n t s ,  U n i v e r s i t y  o f  A r i z o n a  
C am p b e l l  Avenue Farm, T ucso n ,  A r i z o n a ,  1968.

H a r v e s t Seed  i n d e x

T h i r d 1 2 .8 1

F o u r t h 1 2 .2 5 * *

F i f t h . 1 2 .1 0 * *

S i x t h 1 1 .2 7 * *

L . S . D .  1%: 0 . 2 1 .
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g ro w th  r e g u l a t i n g  s u b s t a n c e s .  R e s u l t s  f ro m  t h i s  e x p e r i ­

ment  i n d i c a t e d  t h a t  l i n t  i n d e x  was s i g n i f i c a n t l y  d i f f e r e n t  . 

w i th :  some Gib re  1 X--47 t r e a t m e n t s  and  h a r v e s t  p e r i o d s  .



SUMMARY

An e x p e r i m e n t  was c o n d u c t e d  i n  1968 a t  T ucso n ,
-'"A

A r i z o n a ,  t o  s t u d y  e f f e c t s  o f  21 G i b r e l  X--47 t r e a t m e n t s  on 

f l o w e r i n g ,  . f r u i t i n g ,  and y i e l d  o f  two U p la n d  c o t t o n  

c u l t i v a r s , H o p i c a l a  and D e l t a p i n e  16.  E f f e c t s  on  o t h e r  

g ro w th  c h a r a c t e r i s t i c s ' . w e r e  a l s o  s t u d i e d .

T h e . G i b r e l  X-47 t r e a t m e n t s  i n c l u d e d  3 . r a t e s  a p p l i e d  

once a t  6 d a t e s  and  a  20 ppm s o l u t i o n  a p p l i e d  2 ,  3,  and 6 

t i m e s .  A s p l i t - p l o t  d e s i g n  was u s e d .  The c h a r a c t e r i s t i c s  

o f  t r e a t e d  p l a n t s  were com pared  t o  t h o s e  o f  u n t r e a t e d  

p l a n t s  as t h e  c h e c k .

S in g le ,  a p p l i c a t i o n s  a t  d i f f e r e n t  r a t e s  and two 

a p p l i c a t i o n s ' o f  a  20 ppm s o l u t i o n  o f  G i b r e l  X-47 r e d u c e d  

p l a n t  h e i g h t  o f  young  c o t t o n  p l a n t s . A p p l i c a t i o n  to  o l d e r  , 

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

M u l t i p l e  a p p l i c a t i o n s  o f  a  2 0 ppm s o l u t i o n  o f  

G i b r e l  X-47 r e s u l t e d  i n  a  g r e a t e r  number  o f  s q u a r e s  

a b s c i s e d  b e f o r e  b loom .  G i b r e l  X-47 in d u c e d  t h e  f o r m a t i o n  

o f  more s q u a r e s ,  s i n c e  ' t h e s e  p o t e n t i a l  f l o w e r  and f r u i t  

forms t h a t  a b s c i s e d  b e f o r e  b loom  were p r o d u c e d  i n  g r e a t e r  

numbers  by t r e a t e d  p l a n t s  t h a n  by u n t r e a t e d  p l a n t s .

S i n g l e  a p p l i c a t i o n  o f  G i b r e l  X-47 a t  d i f f e r e n t  

s t a g e s  o f  g ro w th  o f  c o t t o n  p l a n t s  u p  to  two months o f  age

' . - 41
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r e d u c e d  th e  number  o f  f l o w e r s  and b o l l s  a b s c i s e d  a f t e r  

b loom .

G r e a t e r  l i n t  p e r  c e n t  and l i n t  i n d e x  were fou n d  

f ro m  some o f  th e  G i b r e l  X-47 t r e a t e d  p l a n t s .  ...........................

G ib re  1 X-47 d i d  n o t  a f f e c t  p l a n t  h e i g h t  a t  h a r v e s t ,  

p l a n t  i n t e r n o d e  l e n g t h ,  number  o f  nodes  p e r  p l a n t , number  

o f  b o l l s  r e t a i n e d  p e r  p l a n t ,  s e e d  c o t t o n  y i e l d  o r  number  o f  

c o t t o n  b o l l s  h a r v e s t e d  p e r  p l o t , and s e e d  i n d e x .  .

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

n o d e s ,  more b o l l s  r e t a i n e d  p e r  p l a n t ,  more b o l l s  h a r v e s t e d  

p e r  p l o t  f ro m  th e  1 s t  h a r v e s t ,  f e w e r  b o l l s  h a r v e s t e d  p e r  

p l o t  f ro m  th e  6th h a r v e s t  and f e w e r  b o l l s  h a r v e s t e d ,  p e r  p l o t  

a v e r a g e d  o v e r  a l l  7 h a r v e s t s ,  a  g r e a t e r  l i n t  i n d e x ,  and a  

g r e a t e r  s e e d  in d e x  t h a n  D e l t a p i n e  16.

Compared to  th e  f i r s t  few h a r v e s t  p e r i o d s , ,  l a t e r  

h a r v e s t s  gave h i g h e r  s e e d  c o t t o n  . y i e l d  p e r  p l o t ,  more b o l l s  

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

l i n t  i n d e x  and s e e d  i n d e x .

R e s u l t s  f ro m  th e  t r e a t m e n t s  u s e d  i n  t h i s  r e s e a r c h  

i n d i c a t e d  t h a t  G i b r e l  X-47 w ould  h a ve  l i t t l e  o r  no b e n e f i t  

f o r  c o t t o n  p r o d u c t i o n  i n  A r i z o n a  w i t h  th e  c o n v e n t i o n a l ,  

management and p l a n t  p o p u l a t i o n s  u s e d  t o d a y .
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