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INTRODUCTION

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

m a i n l y  c o n s i s t  o f  c u t  f l o w e r s  a n d  o r n a m e n t a l  f o l i a g e  p l a n t s  
T h e  c u t  f l o w e r s  c o n s t i t u t e  45  p e r  c e n t  s h a r e  o f  t h e  t o t a l  

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

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

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

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

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

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

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

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

B e s i d e s  t h e i r  d e m a n d  i n  t h e  e x p o r t  m a r k e t  i n  t h e  r e c e n t  

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

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

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

w o r l d  c u t  f l o w e r  t r a d e  Ad h o c  f i g u r e s  c o l l e c t e d  i n  a  r e c e n t  
s u r v e y  h a v e  i n d i c a t e d  t h a t  a n  a r e a  o f  a b o u t  2 5 0 0 0  h a  o n l y  i s  
d e v o t e d  t o  f l o w e r  c u l t i v a t i o n  i n  I n d i a  ( M i s h r a  a n d  S i n g l i  
1 9 8 9 )



a

G l a d i o l u s  i s  o n e  o f  t h e  m o s t  b e a u t i f u l  a n d  

f a s c i n a t i n g  c u t  f l o w e r s  t h a t  i s  g r o w n  i n  ma ny  p a r t s  o f  t h e  
w o r l d  I t  now r a n k s  f o u r t h  i n  t h e  i n t e r n a t i o n a l  c u t  f l o w e r  

t r a d e  G l a d i o l u s  i s  b y  f a r  t h e  b e s t  s u i t e d  b u l b o u s  c u t  

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

t u b e r o s e  o r  o t h e r  f l o w e r s  G l a d i o l u s  i s  p o p u l a r  f o r  i t s  

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

c o l o u r s  v a r y i n g  s i z e s  a n d  l o n g  v a s e  l i f e  I t s  m a g n i f i c e n t  

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

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

r o c k e r i e s  p o t s  a n d  f o r  c u t  f l o w e r s  T h e  e x q u i s i t e  c u t  

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

a r r a n g e m e n t s

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

A f r i c a  a n d  b e l o n g s  t o  F a m i l y  I r i d a c e a e  T h e  n a m e  

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

(A D 23  7 9 )  d e r i v i n g  f r o m  t h e  L a t i n  w o r d  G l a d i u s  m e a n i n g  

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

( M i s h r a  a n d  S i n g h  1 9 8 9 )  S w o r d  l i l y  a n d  C o r n  f l a g  a r e
i t s  common n a m e s  b e c a u s e  o f  t h e  s w o r d  s h a p e d  l e a v e s  a n d  i t s

o c c u r r a n c e  a s  a  w e e d  i n  c o r n  f i e l d s  T h e r e  a r e  a r o u n d  2 0 0



o

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

G r a n d i f l o r u s  a n d  P r i m u l i n u s  t y p e s  l o o k  v e r y  a t t r a c t i v e  i n  

m i x e d  f l o w e r  b o r d e r s  a n d  b e d d i n g s  T h e  P i x i o l a s  ( m i n i a t u r e s )  

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

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

As i n  t h e  c a s e  o f  a n y  c o m m e r c i a l l y  i m p o l t a n t  c r o p  

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

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

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

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

T h u s  t h e  p e r f o r m a n c e  o f  t h e  c r o p  a n d  s u c c e s s f u l  c r o p  

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

d u r i n g  d i f f e r e n t  g r o w i n g  s e a s o n s

T h o u g h  many  new d e v e l o p m e n t s  i n  f l o r l c u l t u r a l  c r o p  
p r o d u c t i o n  h a v e  t a k e n  p l a c e  i n  t h e  l a s t  t w e n t y f i v e  y e a r s  t h e  
p r o c e s s  o f  p o s t h a r v e s t  g r o w t h  o p e n i n g  a n d  s e n e s c e n c e  o f  c  * 

f l o w e r s  i n  v a s e  i s  n o t  much  u n d e r s t o o d  e v e n  now To u t i l i s e  

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

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



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

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

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

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

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



REVIEW OF LITERATURE



REVIEW or LITERATURE

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

2 1  T i me  o f  p l a n t i n g

T h e r e  a r e  r e p o r t s  f r o m many c o u n t r i e s  on  t h e  e f f e c t  
o f  d i f f e r e n t  p l a n t i n g  t i m e s  o f  g l a d i o l i  o n  t h e  g r o w t h  
f l o w e r i n g  a s  w e l l  a s  c o r m  a n d  c o r m e l  p r o d u c t i o n  
E n v i r o n m e n t a l  f a c t o r s  s u c h  a s  r a i n f a l l  t e m p e r a t u r e  h u m i d i t y  
a n d  s u n s h i n e  w e r e  f o u n d  t o  i n f l u e n c e  a f f e c t  g r o w t h  a n d  
f l o w e r i n g  o f  t h e  c r o p

2 1 1  E f f e c t  o f  d i f f e r e n t  p l a n t i n g  d a t e s

P l a n t i n g  d a t e s  h a s  b e e n  o b s e r v e d  t o  i n f l u e n c e  
f l o w e r i n g  i n t e n s i t y  a n d  f l o w e r  q u a l i t y  u n d e r  b o t h  f i e l d  a n d  
g l a s s  h o u s e  c o n d i t i o n s  i n  ma n y  c o u n t r i e s  ( W e i n h a r t  a n d  
D e c k e r  1930  P o s t  1942 K o s u g i  1962 a n d  S h i l l o  a n d  H a l e v y
1 9 7 5 )  I n f o r m a t i o n  a v a i l a b l e  o n  t h e  i n f l u e n c e  o f  p l a n t i n g  
d a t e s  o n  c o r m a n d  c o r m e l  p r o d u c t i o n  i n  g l a d i o l u s  a r e  r a t h e r  
s c a n t y  B u t  n o t e w o r t h y  r e s p o n s e  t o  d a y l i g h t  a n d  l i g h t  
i n t e n s i t y  h a v e  b e e n  r e p o r t e d  ( B o r t h w i c k  a n d  P a r k e r  1949 
W a s s n i k  1960 K o s u g i  1962  a n d  Na k a ya ma  19 67 )



E x p e r i m e n t s  c o n d u c t e d  on  l o c a t i o n s  i n  t h e  p l a i n s  o f  
N o r t h  I n d i a  r e v e a l e d  t h a t  g o o d  q u a l i t y  s p i k e s  c a n  b e  p r o d u c e d  
d u r i n g  Novembe r  t o  Ma r c h  b y  p l a n t i n g  s u i t a b l e  c u l t i v a r s  f r o m  
S e p t e m b e r  t o  De c e mb e r  ( S w a r u p  a n d  R a g h a v a  19 7 2 )  G l a d i o l u s  
i s  f o u n d  t o  f l o w e r  t h r o u g h o u t  t h e  y e a r  u n d e r  a g r o c 1 l m a t  i c  
c o n d i t i o n s  p r e v a i l i n g  i n  B a n g a l o r e  ( M u k h o p a d h y a y  a n d  B a n k a r  
1 9 8 7 )  R a v i d a s  ( 1 9 9 1 )  f o u n d  t h a t  u n d e r  K e r a l a  c o n d i t i o n s  
N o v e m b e r  p l a n t i n g  w a s  b e t t e r  t h a n  A p r i l  p l a n t i n g  f o r  
p r o d u c t i o n  o f  g o o d  q u a l i t y  s p i k e s  c o r m a n d  c o r m e l s

T r i a l s  c o n d u c t e d  m  I t a l y  w i t h  c u l t i v a r s  S a n s  S o u c i  
a n d  Snow P r i n c e s s  p l a n t e d  i n  o p e n  a t  f o r t - n i g h t l y  i n t e r v a l s  
f r o m  J u l y  t o  O c t o b e r  i n d i c a t e d  t h a t  t h e  p l a n t  f a i l e d  t o  
f l o w e r  a f t e r  mi d  S e p t e m b e r  ( C o c o z z a  1 9 7 1 )  He a l s o  o b s e r v e d  
t h a t  e a r l y  M a r c h  p l a n t i n g  u n d e r  g l a s s  p r o d u c e d  e a r l i e r  
f l o w e r i n g  t h a n  s i m u l t a n e o u s  o u t d o o r  p l a n t i n g  V a r i e t a l  
d i f f e r e n c e  i n  f l o w e r i n g  w e r e  s e e n  w i t h  t h e  p l a n t i n g  t i m e  
l i m i t  f o r  c u l t i v a r s  O s c a r  a n d  F i r e b r a n d  a r o u n d  J u n e  w h e r e a s  
f o r  c u l t i v a r  T r a v e l a  i t  wa s  f o u n d  t i l l  l a t e  J u n e - J u l y  
( S h i m u z u  a n d  U c h i b o r i  19 7 6 )

S t u d i e s  on  t h e  p e r f o r m a n c e  o f  c o r m e l  p l a n t i n g  o f  
g l a d i o l u s  a t  18 d a y s  i n t e r v a l s  r e v e a l e d  t h a t  t h e  b e s t



f l o v e r i n g  a n d  co r m y i e l d  w e r e  f r o m  e a r l y  p l a n t i n g  ( G r a b o w s k a  
1 9 7 8 )  I n  3 y e a r  s t u d i e s  w i t h  18 g l a d i o l u s  c u l t i v a r s  
s i m u l t a n e o u s l y  p l a n t e d  i n  L e n i n g r a d  a n d  k r a s n o d e r  o f  R u s s i a  
T a mb e r g  a n d  C h i r v a  ( 1 9 7 8 )  f o u n d  t h a t  g r o w t h  s t a r t e d  s o o n e r  i n  
L e n i n g r a d  b u t  l o n g e r  s p i k e s  a n d  g r e a t e r  nu mb e r  o f  f l o r e t s  
w e r e  r e p o r t e d  f r o m K r a s n o d e r

G r o w t h  a n d  d e v e l o p m e n t  s t u d i e s  o n  g l a d i o l u s  
c o n d u c t e d  u n d e r  g r e e n h o u s e  c o n d i t i o n s  i n  E g y p t  r e v e a l e d  t h a t  
p l a n t i n g  a t  m o n t h l y  i n t e r v a l s  f o r m  A p r i l  t o  Novembe r  r e s u l t e d  
i n  l o n g e r  g r o w i n g  p e r i o d s  f r o m  l a t e r  p l a n t i n g s  t h o u g h  t h e r e  

was  l i t t l e  e f f e c t  o n  c o r m  s i z e  ( S h o u s h a n  e_t aj_ 1 9 8 0 a )  
F u r t h e r  s t u d i e s  o n  p l a n t i n g  d a t e s  ( S h o u s h a n  e_t ad 1 9 8 0 b )  
o b s e r v e d  t h a t  b y  m o n t h l y  p l a n t i n g  o f  c o r m l e t s  o f  c u l t i v a r  
A e r o v i s i o n  f r o m  A p r i l  t o  No ve mbe r  g r e a t e r  nu mb e r  o f  c o r m e l s  
a n d  c o r m s  w e r e  f o r m e d  i n  p l a n t s  f r o m  l a t e r  p l a n t i n g  d a t e s

Mc k a y  e_t a j .  ( 1 9 8 1 a )  i n  a n  e x p e r i m e n t  w i t h  12 
g l a d i o l u s  c u l t i v a r s  p l a n t e d  a t  3 t o  4 w e e k s  i n t e r v a l  f r o m 
F e b r u a r y  t o  S e p t e m b e r  f o u n d  t h a t  t e m p e r a t u r e  w a s  a  m a j o r  
f a c t o r  i n f l u e n c i n g  t h e  n u mb e r  o f  d a y s  t a k e n  f o r  f l o w e r i n g  
Y i e l d  a n d  q u a l i t y  o f  i n f l o r e s c e n c e s  f r o m  e a r l y  p l a n t i n g  we r e  
i n f e r i o r  t o  t h o s e  f r o m  l a t e r  p l a n t i n g  t h o u g h  v a s e  l i f e



d e t e r i o r a t e d  a f t e r  mi d  A p r i l  L a t e r  p l a n t i n g  a l s o  t e n d e d  t o  
f a v o u r  c o r m  a n d  u o i m l e t  p r o d u c t i o n  V i t a  ( 1 9 8 1 )  f r o n  
e x p e r i m e n t s  c o n d u c t e d  i n  I t a l y  s h o w e d  t h a t  g l a d i o l u s  
c u l t i v a r s  h a d  mo r e  e f f e c t  t h a n  p l a n t i n g  d a t e s  o n  cor m s i z e  
a n d  y i e l d  a n d  t h a t  t h e  b e s t  p l a n t i n g  d a t e  d i f f e r e d  f o r  
d i f f e r e n t  c u l t i v a r s

S t u d i e s  on  v a r i e t a l  r e s p o n s e s  w i t h  p l a n t i n g  d a t e s  
r e v e a l e d  t h a t  t h e  t i m e  t o  h a r v e s t  was  i e d u c e d  w i t h  d e l a y  i n  
p l a n t i n g  ( B o n d t  1982)  From a n o t h e r  e x p e r i m e n t  on  p l a n t i n g  
d a t e s  G r a b o w s k a  a n d  P a n k i e w i c z  ( 1 9 8 4 )  r e p o r t e d  t h a t  t h e  b e s t  
way t o  d e l a y  f l o w e r i n g  i s  by  s e l e c t i n g  t h e  co r m s i z e  a n d  by  
d e l a y i n g  p l a n t i n g  t i l l  m i d  May i n  R u s s i a  G r o e n  ( 1 9 8 4 )  

s t u d i e d  t h e  e f f e c t  o f  p l a n t i n g  t i m e  on  f l o w e r i n g  o f  c u l t i v « » -  
R o s e l i n d  u n d e r  g l a s s  h o u s e  c o n d i t i o n s  He o b s e r v e d  t h a t  
p l a n t i n g  i n  m i d  A u g u s t  w a s  t o o  l a t e  f o r  s a t i s f a c t o r y  
f l o w e r i n g  P l a n t i n g  on  2 5 t h  J u l y  l e s u l t e d  i n  s a t i s f a c t o r y  
f l o w e r i n g  a n d  co r m s i z e

O u t d o o r  p l a n t i n g  o f  g l a d i o l u s  d u r i n g  summer  c a u s e d  
l ow f l o w e r i n g  i n  m o s t  c u l t i v a r s  m a i n l y  d u e  t o  v e r y  h i g h  
t e m p e r a t u r e  d u r i n g  e a r l y  g r o w t h  p e r i o d  ( Bu s c h m a n  a n d  G r o e n  
19 8 9 )  When c o r m s  o f  c u l t i v a r  D i b o n a r  w e r e  p l a n t e d  on  3 r d



S e p t e m b e r  1 8 t h  S e p t e m b e r  o r  3 r d  O c t o b e r  t h e  b e s t  r e s u l t s  
w e r e  o b t a i n e d  f r o m  e a r l y  p l a n t e d  c o r n s  (Dod e_L dj_ 19 89 )  
I n  K o r e a  t h e  w e i g h t  o f  c o r m s  p r o d u c e d  f r om c o r m e l s  t e n d e d  t o  
d e c r e a s e  w i t h  d e l a y  i n  p l a n t i n g  t i m e  f r o m  M a r c h  t o  May 
D e l a y  i n  h a r v e s t i n g  f r o m  S e p t e m b e r  t o  O c t o b e r  i n c r e a s e d  t h e  
cor m w e i g h t  i r r e s p e c t i v e  o f  p l a n t i n g  d a t e s  (Sul i  19 8 9 )

S t u d i e s  on  t h e  e f f e c t  o f  p l a n t i n g  t i m e  c o n d u c t e d  i n  
P u n j a b  s h o w e d  t h a t  O c t o b e r  p l a n t i n g  t o o k  l o n g e r  t i m e  f o r  
s p i k e  e m e r g e n c e  t h a n  A u g u s t  a n d  S e p t e m b e r  p l a n t i n g  ( K h a n n a  
a n d  G i l l  19 8 3 )  T h i s  was  a t t r i b u t e d  t o  t h e  p i e v a i l i n g  s h o r t  

d a y  l e n g t h  a n d  low t e m p e r a t u r e  d u r i n g  n i g h t  w h i c h  s l o w e d  down 
p l a n t  g r o w t h  S e p t e m b e r  a n d  O c t o b e r  p l a n t i n g s  w e i e  f o u n d  t o  
p r o d u c e  b e t t e r  s p i k e  l e n g t h  t h a n  A u g u s t  p l a n t i n g  a n d  c o r m e l  
p r o d u c t i o n  wa s  f o u n d  t o  b e  h i g h  i n  A u g u s t  a n d  O c t o b e r  
p l a n t i n g s

A r o r a  a n d  K h a n n a  ( 1 9 8 5 )  i n  a n  e x p e r i m e n t  o n  t h e  
e v a l u a t i o n  o f  t h i r t y  g l a d i o l u s  c u l t i v a r s  p l a n t e d  i n  t h e  f i r s t  
f o r t n i g h t  o f  S e p t e m b e r  f o u n d  d i f f e r e n t i a l  r e s p o n s e s  o f  t h e  
c u l t i v a r s  i n  t e r m s  o f  t h e  p e r i o d  f r o m  s p i k e  e m e r g e n c e  t o  
c o l o u r  b r e a k  o f  b a s a l  f l o r e t  T h i s  was  o b s e r v e d  t o  b e  d u e  t o  
t h e  i n d i v i d u a l  r e s p o n s e  t o  low t e m p e r a t u r e  t h a t  p r e v a i l e d



d u r i n g  c o l o u r  b r e a k  p e r i o d  C o r r e l a t i o n  s t u d i e s  i n ’
g l a d i o l u s  p r o v e d  t h a t  t h e  e f f e c t  o f  e n v i r o n m e n t  o n  t h e  
e x p r e s s i o n  o f  a s s o c i a t i o n  b e t w e e n  c h a r a c t e r s  w a s  n o t  s o  
s t r o n g  a s  t o  a l t e r  i t  m a r k e d l y  ( L a i  et .  al_ 19 8 5 )  G i l l  et .  
a  1 ( 1 9 8 6 )  f o u n d  t h a t  p l a n t i n g  o f  c o r n e l s  a f t e r  O c t o b e r
r e s u l t e d  i n  t h e  p r o d u c t i o n  o f  p o o r  g r a d e  c o r m s  b e c a u s e  o f  
d e l a y e d  s p i k e  e m e r g e n c e  d u e  t o  l o w e r  t e m p e r a t u r e

M i s r a  e t .  a j .  ( 1 9 8 7 )  i n  a n  e x p e r i m e n t  o n  v a r i e t a l  

r e s p o n s e  o f  g l a d i o l u s  f o u n d  t h a t  l a t e  b l o o m i n g  v a r i e t i e s  
p r o d u c e d  b i g g e r  c o r m e l s  i n  m o s t  c a s e s  s i n c e  t h e y  g e t  a m p l e  
t i m e  f o r  d e v e l o p m e n t  I n  a n o t h e r  e x p e r i m e n t  i n  P u n j a b  
i n v o l v i n g  15 c u l t i v a r s  p l a n t e d  o n  3 r d  S e p t e m b e r  o r  1 s t  
N o v e m b e r  A r o r a  a n d  S a n d h u  ( 1 9 8 7 )  f o u n d  t h a t  S e p t e m b e r  
p l a n t i n g  t o o k  l o n g e r  p e r i o d  f o r 4 s p r o u t i n g  b u t  l e s s e r  t i m e  t o  
f l o w e r  t h a n  No vembe r  p l a n t i n g  B e t t e r  f l o r a l  c h a r a c t e r s  w e r e  
g i v e n  b y  Novembe r  p l a n t i n g  w h e r e a s  t h e  e a r l y  p l a n t i n g s  g a v e  
i m p r o v e d  co r m a n d  c o r m e l  q u a l i t y

I n  a n  e x p e r i m e n t  w i t h  s i x  g l a d i o l u s  c u l t i v a r s  
p l a n t e d  o n  2 5 t h  O c t o b e r  1 0 t h  N o v e m b e r  2 5 t h  N o v e m b e r  a n d  
1 0 t h  De c e mb e r  i n  H a r y a n a  S a i n i  et .  al_ ( 1 9 8 8 )  f o u n d  t h a t  d a y s  
t a k e n  t o  s p r o u t i n g  i n c r e a s e d  w i t h  d e l a y  m  p l a n t i n g  D e l a y e d



p l a n t i n g  d e c r e a s e d  t h e  n u m b e r  o f  s p i k e s  p e r  p l a n t  b u t  d i d  no^  — 

a f f e c t  s p i k e  l e n g t h  a n d  n u m b e r  o f  f l o r e t s  B e s t  c o r m  y i e l d
was  r e p o r t e d  f r o m  p l a n t i n g  d u r i n g  1 0 t h  No v e mb e r

2 1 2  E f f e c t  o f  e n v i r o n m e n t a l  f a c t o r s

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

d e p e n d e n t  on  t h e  i n t e r a c t i o n  b e t w e e n  e n v i r o n m e n t a l  f a c t o r s  
( P o s t  1942  A p t e  1960  a n d  K o s u g i  1 9 6 2 )

2 1 2 1  L i g h t  i n t e n s i t y

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

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

( B o r t h w i c k  a n d  ^ a r k e r  1949  W a s s n i k  1960  K o s u g i  1962  a n d  

Na k a y a ma  1 9 6 7 )  S h i l l o  a n d  H a l e v y  ( 1 9 7 5 )  f o u n d  t h a t  t h e  

t i m e  o f  i n f l o r e s c e n c e  d i f f e r e n t i a t i o n  i n  g l a d i o l u s  w a s  
d e p e n d e n t  o n  t h e  t e m p e r a t u r e  a n d  l i g h t  c o n d i t i o n s  a n d  t h a t  
t h e  4 t o  6 l e a f  s t a g e  w h i c h  w a s  t h e  p e r i o d  o f  r a p i d  
e l o n g a t i o n  o f  i n f l o r e s c e n c e  a n d  f l o w e r  s t a l k  w a s  m o s t  
s e n s i t i v e  t o  u n f a v o u r a b l e  e n v i r o n m e n t a l  c o n d i t i o n s



L a t e r  S h i l l o  a n d  H a l e v y  ( 1 9 7 6 a )  f o u n d  t h a t  l o w 
l i g h t  i n t e n s i t y  d u r i n g  4 t o  6 l e a f  s t a g e  d e c r e a s e d  b o t h  

f l o w e r i n g  a n d  n u mb e r  o f  f l o r e t s  p e r  s p i k e  F a i l u r e  o f  f l o w e r  
p r o d u c t i o n  i n  g l a d i o l u s  d u r i n g  w i n t e r  was  m a i n l y  a t t r i b u t e d  
t o  a  low p e r c e n t a g e  o f  i r r a d i a n c e  f a l l i n g  on  p l a n t s  a t  t h e i r  
2 t o  6 l e a f  s t a g e  w h i c h  i s  e s p e c i a l l y  s e n s i t i v e  t o  
i l l u m i n a t i o n  ( S h i l l o  a n d  H a l e v y  1 9 7 6 d )

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

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

w h o l e  i n f l o r e s c e n c e s  o r  i n d i v i d u a l  f l o r e t s  ( K o s u g i  1962 
S h i l l o  a n d  H a l e v y  19 7 5 )  Mckay et .  aj_ ( 1 9 8 2 )  f o u n d  t h a t  t h e  
i n f l o r e s c e n c e  y i e l d  i n  g l a d i o l u s  was  i n c r e a s e d  by i n c r e a s i " g — 
i l l u m i n a t i o n  l e v e l s  o f  d a y  l e n g t h  t o  144 l u x

T a l i a  et .  aX ( 1 9 8 8 )  d e m o n s t r a t e d  t h a t  t h e  e x t e n s i o n  
o f  d a y  l e n g t h  t o  16 22 h r  a t  2 0 0 0  t o  4 0 0 0  l u x  i n  g r e e n
h o u s e  i n c r e a s e d  t h e  p r o d u c t i o n  o f  m a r k e t a b l e  s p i k e s  a n d  
i m p r o v e d  t h e  f l o w e r  q u a l i t y  I m a m s h i  a n d  I ma e  ( 1 9 9 0 )  f o u n d  
t h a t  g l a d i o l u s  c v  T r a v e l e r  p l a n t s  w e r e  m o s t  s e n s i t i v e  t o  low 
l i g h t  i n t e n s i t y  ( 7 5  p e r  c e n t )  a t  4 t o  5 l e a f  s t a g e  w h i c h



r e s u l t e d  i n  a  d e c r e a s e  i n  f l o w e r i n g  a nd  number  o f  f l o r e t s  p e r  
s p i k e  But  low l i g h t  i n t e n s i t y  a t  6 t o  7 l e a f  s t a g e  r e d u c e d  
t h e  number  o f  f l o r e t s  p e r  s p i l e  o n l y

2 1 2 2  Photo p e r io d

P i o n e e r i n g  r e p o r t s  on  p h o t o p e r i o d i c  r e s p o n s e s  o f  
g l a d i o l u s  ( B o r t h w i c k  a n d  P a r k e r  1 9 4 9 )  i n d i c a t e d  t h a t  
f l o w e r i n g  was d e l a y e d  i n  l o n g  d a y s  b u t  f l o w e r i n g  p e r c e n t a g e  
number  o f  f l o r e t s  p e r  s p i k e  a n d  l e n g t h  o f  f l o w e r  s t a l k s  we r e  
e n h a n c e d  S i m i l a r  r e s u l t s  w e r e  o b t a i n e d  b y  s e v e r a l  o t h e r  
s c i e n t i s t s  ( Ko s ug i  1962 S h i l l o  a nd  H a l e v y  1976b and  
S h i l l o  and  H a l e v y  1981 S h i l l o  eX aX 1981 Mckay et .  aj .  
1 9 8 1 a  a n d  b a n d  H a l e v y  eX aX 1 9 8 4 )  e x p e r i m e n t i n g  w i t h  
d i f f e r e n t  c u l t i v a r s  o f  s t a n d a r d  g l a d i o l i  P r a c t i c a l  m e t h o d s  
o f  p r o m o t i n g  f l o w e r i n g  by  s u p p l e m e n t a r y  i l l u m i n a t i o n  u n d e r  
f i e l d  c o n d i t i o n s  h a v e  b e e n  d e s c r i b e d  m  I s r e a l  ( S h i l l o  a nd  
H a l e v y  1976b and  1981 a n d  S h i l l o  eX aJL 1981)  and  A u s t r a l i a  
(Mckay eX aX 1981a  a nd  b)

A s a h i r a  eX aj_ ( 1 9 6 8 )  o b s e r v e d  t h a t  s h o r t  d a y  
t r e a t m e n t s  a f t e r  f l o w e r i n g  i n c r e a s e d  t h e  y i e l d  o f  c o r n e l s  
w h i l e  l o n g  d a y  t r e a t m e n t s  r e d u c e d  i t  The w e i g h t  o f  c o r n s



a n d  c o r m e l s  wa-= l i t t l e  a f f e c t e d  by  d a y  l e n g t h  Vega ( 1 9 7 0 )  
r e p o r t e d  t h a t  wi de  f l u c t u a t i o n s  111 l e m p e r a t u i e  c o n d i t i o n s  a nd  
d u r a t i o n  o f  p h o t o p e r i o d  p l a y e d  a  s i g n i f i c a n t  r o l e  i n  s p i k e  
d e v e l o p m e n t  A s h o r t  d a y  t i e a t m e n t  d u r i n g  a n d  a f t e r  
f l o w e r i n g  e n h a n c e d  t h e  c o r m e l  f o r m a t i o n  o f  g l a d i o l u s  
c u l t i v a r s  P r o f e s s o r  G o u d r i a n  Snow P r i n c e s s  V a l e r i a  a nd  Spo t  
L i g h t  a n d  t h e  s h o r t  d a y  r e q u i r e m e n t  v a r i e d  a c c o r d i n g  t o  
c u l t i v a r s  ( I m a n i s h i  et .  aX 1970)  A c c o r d i n g  t o  Co c o z z a
( 1 9 7 1 )  r e d u c i n g  t h e  d a y  l e n g t h  t o  8 h o u r s  a f f e c t e d  t h e  
f l o w e r  y i e l d s  u n d e r  g l a s s  b u t  n o t  i n  t h e  o p e n  Coha t  ( 1 9 7 4 )  
d e m o n s t r a t e d  t h a t  p r o v i s i o n  o f  s h o r t  d a y s  f o l l o w i n g  s h o o t  
e m e r g e n c e  p r o d u c e d  s h o r t e r  p l a n t s  a n d  i n d u c e d  e a r l i e r  
p r o d u c t i o n  o f  c o r m e l s  a n d  r e p l a c e m e n t  n o r m s  t h a n  d i d  l o n g  
d a y s

S h i l l o  a nd  H a l e v y  ( 1 9 7 6 b )  r e p o r t e d  t h a t  s h o r t e n i n g  
o f  d a y  l e n g t h  c a u s e d  a  d e c r e a s e  m  f l o w e r i n g  d u r i n g  t h e  1 s t  
l e a f  s t a g e  t o  8 t h  l e a f  s t a g e  a n d  t h e  number  o f  f l o r e t s  f rom 
4 t h  l e a f  t o  a n t h e s i s  s t a g e  and  a f f e c t e d  b o t h  t h e s e  p a r a m e t e r s  
d u r i n g  t h e  s t a g e  f r om 4 t h  l e a f  t o  s p i k e  e m e r g e n c e  They a l s o  
f o u n d  t h a t  d e l a y  i n  f l o w e r i n g  i s  a  s p e c i f i c  p h o t o p e r l o d  i c 
r e s p o n s e  T h i s  i s  i n  a c c o r d a n c e  w i t h  t h e  f i n d i n g s  o f  
B o r t h w i c k  a n d  P a r k e r  ( 1 9 4 9 )  a n d  K o s u g i  ( 1 9 6 2 )  I t  i s  
i n f e r r e d  t h a t  t h e  p h o t o p e r l o d i c  e f f e c t  b y  i n c r e a s i n g  d a y



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

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

F l o w e r  p a r a m e t e r s  a s  a f f e c t e d  b y  l o n g  d a y  

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

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

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

i n c r e a s e d  i n  l o n g  d a y s  ( S h i l l o  a n d  H a l e v y  1 9 7 6 b )

R o b i n s o n  eX a j .  ( 1 9 8 0 )  f o u n d  t w o  c o n p e t i n g  s i n k s  i n  

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

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

b l o o m i n g  S t u d i e s  b y  S h i l l o  a n d  H a l e v y  ( 1 9 8 1 )  c o n f i r m e d  

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

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

c o r m  S h o r t  d a y  c o n d i t i o n s  o n  t h e  c o n t r a r y  p r o m o t e d  t h e  

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

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

Mc l  a y  ( 1 9 7 9 )  r e p o r t e d  t h a t  i n  c a s e s  w h e r e  

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

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

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



r e d u c e d  M c k a y  e_t_ aj_ ( 1 9 8 1 b )  s t u d i e d  t h e  a p p l i c a t i o n  o f  

c o n t i n u o u s  l i g h t  o n  g l a d i o l u s  c u l t i v a r s  O s c a r  a n d  

P r o f e s s o r  G o u r d n i n  a n d  n o t i c e d  s u b s  1 a n  1 1 a  1 1 y  g r e a t e r  

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

r e d u c e d  c o r m  y i e l d  T h e s e  r e s u l t s  L h e r e f o r e  s u g g e s t e d  t h a t  

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

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

H a l e v y  eX *lL ( 1 9 8 4 )  f o u n d  t h a t  10  c u l t i v a r s  o f  

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

t o  t h a t  o f  l a i g e  f l o w e r e d  G l a d  1 0 1 u s  g r a n d  1 f 1 o i u  s  T h e  

r e s p o n s e  t o  l o n g  d a y s  was  m o r e  a p p a r e n t  u n d e r  g r e e n  h o u s e  

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

c u l t i v a r s  o f  m i n i a t u r e s  o f  G c o l v i 1e i  a n d  G n a n u s  h y b r i d s  

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

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

M c k a y  e  t  a  1 ( 1 9 8 2 )  a l s o  r e p o t t e d  t h a t

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

t h e  w e i g h t  o f  c o r m l e t s  p e r  p l o t  a n d  p e r  new c o r m  was  h i g h e r  
f r o m  p l a n t s  w h i c h  r e q u i r e d  no  d a y  l e n g t h  e x t e n s i o n



T a l i a  e_t aj_ ( 1 9 8 8 )  o b s e r v e d  t h a t  e x t e n s i o n  o f  d a y  l e n g t h  t o  
16 22  h o u r s  i n  g r e e n  h o u s e  p r o p o r t i o n a t e l y  i n c r e a s e d  t h e  
p r o d u c t i o n  o f  m a r k e t a b l e  s p i k e s  a n d  i m p r o v e d  t h e  f l o w e r  
q u a l i t y  b u t  t h e i e  was  d i f f e r e n c e  i n  t h e  v a r i e t a l  i e s p o n s e  
I m a m s h i  a n d  I mae  ( 1 9 9 0 )  a l s o  f o u n d  t h a t  a r t i f i c i a l  l o n g  d a y s  
o f  16 h r s  d u r i n g  p e r i o d  o f  low t e m p e i a t u r e  was  v e r y  e f f e c t i v e  
i n  p r e v e n t i n g  a  d e c r e a s e  i n  t h e  p e r c e n t a g e  i f  f l o w e r i n g  a nd  
t h e  nu mber  o f  f l o r e t s  p e r  s p i k e

2 1 2 3  T e m p e r a t u r e

T h e  s p e c i f i c  e f f e c t  o f  t e m p e r a t u r e  o n  w i n t e r  
f l o w e r i n g  o f  g l a d i o l u s  was  s t u d i e d  b y  P o s t  ( 1 9 4 2 )  a n d  Ap t e  
( 1 9 6 0 )  T h e y  o b s e r v e d  t h a t  f l o w e r  f a i l u r e  i n  g l a s s h o u s e  
g r o w n  g l a d i o l i  d u r i n g  w i n t e r  was  m a i n l y  d u e  t o  a  c o m b i n a t i o n  
o f  low l i g h t  i n t e r s i t i e s  s h o r t  d a y s  a n d  h i g h  t e m p e r a t u r e s  
S h i l l o  a n d  H a l e v y  ( 1 9 6 8 )  f o u n d  t h a t  n i g h t  t e m p e r a t u r e  o f  2°C 

d u r i n g  w i n t e r  c a u s e d  b l a s t i n g  o f  w h o l e  i n f l o r e s c e n c e s  a n d  
r e d u c e d  t h e  n u n b e r  o f  f l o r e t s  p e l  s p  ke  m  i n i  1o r e a c e n c e s  
H o w e v e r  t h e  s a m e  t e m p e r a t u r e  d u r i n g  d a y  t i m e  l l i / ' o u g h  
i n h i b i t e d  s t a l k  e l o n g a t i o n  b u t  d i d  n o t  c a u s e  b l a s t i n g  They  
a l s o  f o u n d  t h a t  p l a n t s  a t  2 5 l e a f  s t a g e  we r e  p a r t i c u l a r l y  
s e n s i t i v e  t o  t h e s e  t e m p e r a t u r e  e f f e c t s



As a h  1 1  a   L a  1 ( 1 9 0 0 )  i e j  i L  d LliaL a  o x i g l a n l

t e n p e r a t u r e  o f  2 0 ° c  a f t e r  f l o w e r i n g  i n c r e a s e d  e o r m e l  y i e l d  a s  
c o m p a r e d  w i t h  a l t e r n a t i n g  t e m p e r a t u r e s  o f  25°C a n d  30° C The  
w e i g h t  o f  o o r m e l s  a n d  c i r m s  was  g r e a t e s t  w i t h  a  t e m p e r a t u r e  
t r e a t m e n t  a t  20°C T h e r e  a r e  a l s o  r e p o r t s  t h a t  w i d e  g r o w i n g  
t e m p e r a t u r e  c o n d i t i o n s  d u r i n g  g r o w t h  p e r i o d  p l a y e d  a 
s i g n i f i c a n t  r o l e  i n  s p i k e  d e v e l o p m e n t  ( V e g a  19 7 0 )  I n  a n  
e x p e r i m e n t  u n d e r  g l a s s  C o c o z z a  ( 1 9 7 1 )  f o u n d  t h a t  f l o w e r i n g  
b e g a n  a  wee k  e a r l i e r  m  a  t e m p e r a t u r e  r a n g e  o f  15 - 2 5 ° C  t h a n  
m  a  minimum t e m p e r a t u r e  o f  15°C

Aoba ( 1 9 7 5 )  f o u n d  t h a t  t h e  f o r m a t i o n  o f  d a u g h t e r  
c o r n s  i n  c u l t i v a r  Red R a d i a n c e  was  e n h a n c e d  a t  15°C a n d  2 5 ° c  
a n d  d e l a y e d  a t  10°C a n d  no  new c o r m s  w e r e  f o r m e  1 a t  5°C 
S h i l l o  a n d  H a l e v y  ( 1 9 7 5 )  r e p o r t e d  t h a t  t h e  e x a c t  t i m e  o f  

d i f f e r e n t i a t i o n  o f  f l o w e r  b u d s  w h i c h  r a n g e d  f o r m  3 8 wee ks  
a f t e r  p l a n t i n g  d e p e n d s  on  t e m p e r a t u r e  a n d  l i g h t  c o n d i t i o n s

S h i l l o  a n  1 H a l e v y  ( 1 9 7 6 c )  f o u n d  t h a t  g l a d i o l u s  i s  
e x t r e m e l y  t o l e r a n t  h i g h  t e m p e r a t u r e  u p t o  5 0 ° C a n d  t h a t  d i r e c t  
da ma g e  d u e  t o  n i g h  t e m p e r a t u r e  i s  f r o m  p l a n t i n g  t o  f i r s t  l e a f  
s t a g e  T h e y  r e p o r t e d  t h a t  t e m p e r a t u r e  o f  1 4 ° C  c a u s e d



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

S h i l l o  a n d  I l a l e v y  ( 1 9 7 6 d )  a t t r i b u t e d  f l o w e r  f a i l u r e  i n  w i n t e r  
t o  d i r e c t  d a m a g e  c a u s e d  b y  h i g h  s o i l  t e m p e r a t u r e  f r o m  

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

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

S h i m u z u  a n d  U c h i b o r i  ( 1 9 7 6 )  f o u n d  t h a t  t h e  
s u m m a t i o n  o f  t e m p e r a t u r e  r e q u i r e d  f r o m  p l a n t i n g  t o  f l o w e r i n g  

was  1800  2 2 0 0 ° C  f o r  c o r m l e t s  15 00  1 7 0 0 ° C f o r  c o r m e l s  a n d  
1400 1 5 0 0 ° C  f o r  c o r m s  r e s p e c t i v e l y  E a r l y  c u l t i v a r s  h a d  a  

t e m p e r a t u r e  sum r e q u i r e m e n t  o f  1500  J 7 0 0 ° C  f o r  i n d u c t i o n  o f  

f l o w e r i n g  w h e r e a s  t h e  l a t e  c u l t i v a r s  r e q u i r e d  2 0 0 0 - 2 5 0 0 ° C  
( T a m b e r g  a n d  C h i r v a  19 7 8 )

Mckay .et. aj_ ( 1 9 8 1 a )  d e m o n s t r a t e d  t h a t  t e m p e r a t u r e  
d u r i n g  c r o p  d e v e l o p m e n t  a n d / o r  p o s t h a r v e s t  l i f e  a r e  i m p o r t a n t  
i n  d e t e r n i n i n g  v a s e  l i f e  o f  g l a d i o l u s  T h e  u n f a v o u r a b l e  
e n v i r o n m e n t a l  c o n d i t i o n s  d u r i n g  f l o r a l  i n i t i a t i o n  a n d  
d e v e l o p m e n t  o f  p l a n t s  f r o m  M a r c h  t o  May p l a n t i n g  p o s s i b l y



i n v o l v e d  b o t h  d a y  l e n g t h  a n d  t e m p e r a t u r e  I z i r o  a n d  B o n  
( 1 9 8 3 )  f o u r d  t h a t  d a y  n i g h t  I e m p e r a t x r e  o f  3 0 ° / 2 4 ° c  m a i k e d l y  
p r o m o t e d  g r o w t h  o f  a b o v e  g r o u n d  p a r t s  o f  g l a d i o l u s  a n d  t h a t  
l ow t e m p e r a t u r e  o f  1 7 / 1 2 ° C  h o w e v e r  d e p r e s s e d  t h e  g r o w t h  The  

f o r m a t i o n  a n d  t h i c k e n i n g  g r o w t h  o f  d a u g h t e r  c o r n s  h o w e v e r  
was  d e c r e a s e d  by  h i g h e r  t e m p e r a t u r e s

K h a n n a  a n d  G i l l  ( 1 9 8 3 )  o b s e r v e d  t h a t  t h e  t i m e  l a k e n  

by  c u l t i v a n  f o r  a t t a i n i n g  c o l o u r  b r e a k  on  O c t o b e r  p l a n t i n g s  
i n  P u n j a b  was  c o m p a r a t i v e l y  l o n g  w h i c h  was  a t t r i b u t e  1 t o  

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

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

d u e  t o  t h e  d e l a y e d  e m e r g e n c e  u n d e r  t h e  Low t e m p e r a t u r e  
c o n d i t i o n s  t h a t  p r e v a i l e d  d u r i n g  t h e  p e r i o d  ( G i l l  e_t a l
1 9 8 6 )

N o t o  a n d  Romano ( 1 9 8 6 )  s u g g e s t e d  l h a t  Lhe t h e r m a l  

u n i t  m e t h o d s  w e r e  m o r e  s a t i s f a c t o r y  t h a n  c a l e n d a r  d a y s  m e t h o d  
f o r  p r e d i c t i n g  f l o w e r i n g  a n d  t h a t  a  s i m p l e  t e m p e r a t u r e  t i m e  
s c a l e  c o u l d  a d e q u a t e l y  p r e d i c t  t h e  d a t e  o f  f l o w e r i n g  
I m a n i s h i  a n d  I ma e  ( 1 9 9 0 )  f o u n d  t h a t  t h e  m o s t  s e n s i t i v e  s t a g e  
t o  l ow t e m p e r a t u r e  wa s  Lhe s i x  l e a f  s t a g e  a r i l  t h a t  l o w



i r r a d i a n u e  t o g e t h e r  w i t h  low t e m p e r a t u r e  d u r i n g  t h i s  p e r i o d  
r e d u c e  1 LI f  1 ower  i r g pe i  c e n t  l g e

J
2 2 P o s t  h a r v e s t  l i f e  o f  o u t  f l o w e r s

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

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

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

Wo r k s  o n  t h e  p o s t  h a r v e s t  j h y s i o l i g y  a n d  s e n e s r e n c e  

o f  c u t  f l o w e r s  h a v e  b e e n  r e v i e w e d  b y  R o g e r s  ( 1 9 7 3 )  a n d  H a l e v y  

a n d  M a y a k  ( 1 9 7 9  a n d  1 9 8 1 )  Two f a r  t o r s  w h i c h  p l a y  a n  
i m p o r t a n t  r o l e  i n  r e g u l a t i n g  t h e  l i f e  o f  f l o w e r s  a r e  

c a r b o h y d r a t e  s u p p l y  ( A a r t s  1 9 5 7 )  a n d  w a t r r  b a l a n c e  ( R o g e r s  
1 9 7 3 )  T h e  m o s t  w i d e l y  a c c e p t e d  t h e o r i e s  o n  e x t e n d i n g  t h e  

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

w i l t i n g  i n  C h r y s a n t h e m u m  f l o w e r s  ( S i n g h  a n d  Mo o t e  1 9 9 2 )



A m a j o r  f a c t o r  c o n t r i b u t i n g  t o  r a p i d  d e t e r i o r a t i o n  
o f  c u t  f l o w e r s  i s  v a s c u l a r  b l o c k a g e  w h i c h  b e g i n s  a t  t h e  c u t  
end and moves up war d  i n  t h e  s t em w i t h  t i me  ( D u r k i n  and Kuc 
1 9 6 6 )  P i e s e n c e  o f  m i c r o o r g a n i s m s  i n  t h e  s o l u t i o n  may  
d i r e c t l >  c a u s e  p h y s i c a l  i l u g g i n g  by c l u s t e r i n g  o f  m i c r o b i a l
c e l l s  a r o u n d  t h e  s t e m  b a s e  o r  i n d i r e c t l y  b y  r e l e a s e  o f
p l u g g i n g  s u b s t a n c e s  i n t i  t h e  w a t e r  S t e m  p l u g g i n g  a n d  
r e d u c e d  w a t e r  u p t a k e  a n d  t r a n s p o i t  c a p a c i t y  h a v e  b e e n  r e l a t e d  
t o  t h e  p r e s e n c e  oT m i c r o o r g a n i s m s  i n  t h e  h o l d i n g  s o l u l  i o n  
( B u r d e t t  1970 Z a g o r y  a n d  R e i d  1 9 8 6  a n d  P u t  a n d  T a n s e n  
1989)

I n  a d d i t i o n  t o  t h e  m i c r o b i a l  s t e m p l u g g i n g  t h e r e  
h a s  a l s o  b e e n  d e s c r i b e d  a  P h y s i o l o g i c a l  s t e m  p l u g g i n g  wh i c h  
o c c u r s  e v e n  u n d e r  a s e p L i e  c o n d i t i o n s  T h e  p r e s e n c e  o f  
l i g n i n s  t a n n i n s  a n d  t y l o s e s  i n  t h e  v a s c u l a r  p l u g g i n g
m a t e r i a l  h a s  b e e n  s u g g e s t e d  by D u r k i n  and  Kuc ( 1 9 6 6 )  B u r d e t t  
( 1 9 7 0 )  i s  o f  t h e  o p i n i o n  Lha l  p e c l e o l y t i c  enzymes  s e c r e t e d  by 
m i c r o o r g a n i s m s  d e g r a d e  Lhe c e l l  w a l l  m a t e r i a l s  i n t o  s t e m  
p l u g g i n g  s u b s t a n c e s  E x p e r i m e n t s  c o n c l u d e d  by  S i n g h  a nd  Moore 
( 1 9 9 2 )  h o w e v e r  c o u l d  n o t  d e m o n s t r a t e  t h e  p r e s e n c e  o f  
l i g n i n s  t a n n i n s  a n d  t y l o s e s  i n  t h e  v a s c u l a r  p l u g g i n g
m a t e r  l a  1s



D u r k i n  ( 1 9 6 7 )  o p i n e d  t h a t  a i r  b l o c k a g e  i n  c u t  r o s e  
s t e m s  c o u l d  a l s o  r e d u c e  t h e  r a t e  o f  w a t e r  u p t a k e  E t h y l e n e  
i n d u c e d  c l o g g i n g  d u e  t o  w o u n d i n g  o f  s t e m  t i s s u e  i s  a l s o  
b e l i e v e d  t o  b e  a  m a j o r  f a c t o r  l i m i t i n g  p o s t  h a r v e s l  l i f e  b y  

i n d u c i n g  w a t e r  s t r e s s  a n d  s e n e s c e n c e  ( P a u l  1 a n d  Goo 1 9 8 5 )

2 2 1 E f f e c t ,  o f  S u c r o s e  o n  c u t  f l o w e r  l o n g e v i t y

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

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

f u l f i l l s  t h e s e  Lwo r e q u i r e m e n t s  t h e  f i r s t  b y  s u p p l y i n g  t h e  

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

w a t e r  u p t a k e  o f  t h e  s t e m  ( K o f r a n e k  a n d  H a l e v y  1 9 7 6 )

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

t h e  v a s e  l i f e  a n d  i m p r o v i n g  t h e  q u a l i t y  o f  c u t  f l o w e r s  
( M a r o u s k y  1 9 6 8  1 9 6 9  a n d  1 9 7 3  B r a v l o  e_L j J _  1 9 7 4  a n d
K o f r a n e k  a n d  H a l e v y  1 9 7 6 )  S u c r o s e  a t  h i g h  c o n c e n t r a t i o n s  
f o r m  t h e  m a j o r  i n g r e d i e n t  m  Lhe p r e s e r v a t i v e  s o l u t i o n s  i n  
w h i c h  c u t  f l o w e r s  a r e  k e p t  t o  s t u d y  t h e  p o s t  h a r v e s t  
d e v e l o p m e n t  o f  i m m a t u r e  f l o w e r s  ( K o f r a n e k  a n d  H a l e v y  1972



a n d  R a o  a n d  Ram 1 9 8 1 )  T h e  i m p o r t a n c e  o f  s u c r o s e  o n  
i m p r o v i n g  t h e  v a s e  l i f e  a n d  q u a l x l y  c f  c u t  g l a d i o l u s  f l o w e r s  
h a v e  b e e n  d e m o n s t r a t e d  by  M a r o u s k y  1970 Mayak e_t aj_ 1979 
W o l t z  a n d  M a r o u k s k  1973 Bi a v d o  et .  aj_ 1974 Ch o i  a n d  Roll 
1980 Rao a n d  Ram 1981 Wang a n d  Gu 1985 a n d  G a r i l a l d i  a nd  
D e a m b r o g i o  1989

A a r t s  ( 1 9 5 7 )  d e m o n s t r a t e d  t h a t  s u c r o s e  l i m i t e d  
t r a n s p i r a t i o n  a n d  w a t e r  u p t a k e  a n d  p r o m o t e d  t h e  c l o s u r e  o f  
s t o m a t a  o f  M a t h i o l a  i n c a n a  l e a v e s  He a t t r i b u t e d  t h e  r e d u c e d  
w a t e r  u p t a k e  t o  t h e  h i g h  osmol  i c  p o t e n t i a l  o f  t h e  s u c r o s e  

s o l u t i o n  M a r o u s k y  ( 1 9 6 9 )  f o u n d  t h a t  t h o u g h  c u t  r o s e s  p l a c e d  
i n  s u c r o s e  s o l u t i o n  i n i t i a l l y  s u p r e s s e d  w a t e r  a b s o r p t i o n  i t  
s u b s e q u e n t l y  g a i n e d  a n d  s u s t a i n e d  m o r e  f r e s h  w e i g h t  t h a n  
r o s e s  w h i c h  w e r e  h e l d  i n  w a t e r  He a t t r i b u t e !  H u b  i n c r e a s e  
i n  f r e s h  w e i g h t  t o  s t o m a t a l  c l o s u r e

D u r k i n  a n d  Kuc ( 1 9 6 6 )  e m p h a s i z e d  t h a t  c u t  f l o w e r  
l o n g e v i t y  m i g h t  be  e n h a n c e d  by  o v e r c o m i n g  v a s c u l a r  b l o c l a £ , e  
a n d  u s i n g  a n t i  d e s s i c a n t s  w h i c h  r e d u c e  w a t e r  s t r e s s  w i t h i n  
t h e  f l o w e r  M a r o u s k y  ( 1 9 6 9 )  s u g g e s t e d  t h a t  s u c r o s e  a c t s  n o t  
o n l y  a s  a  r e s p i r a t o r y  s i b s t r a t e  b u t  a l s o  a s  a n  a n t i  
d e s s i e a n t  T h e  r a t e  o f  w a t e r  l o s s  i n  s u c r o s e  t r e a t m e n t s



p o s s i b l y  f e l l  s h o r t  o f  t h e  r a t e  o f  w a t e r  u p t a k e  a n d  t h u s  mo r e  
f a v o u r a b l e  w a t e r  b a l a n c e  e x i s t e d  i t s  t h e  s p i k e s  f o r  a  l o n g e r  
p e r i o d  ( D e s w a l  a n d  P a t i l  19 83 )

Sue rc s e  o r  p r e s e r v a t i v e s  c o n t a i n i n g  a i b o l i y d r a t e s  

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

p r o t e o l y t i c  p h e n o m e n o n  was  a l s o  p r e v e n t e d  b y  h o l d i n g  t hem i n  
s u c r o s e  s o l u t i o n s  ( B r u s z e w s k i  1 9 6 8 )  A c o c k  a n d  N i c h o l s  

( 1 9 7 9 )  p o i n t e d  o u t  t h a t  a d d i t i o n  o f  s u c r o s e  l o  t h e  v a s e  

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

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

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

s u g a r  a c c u m u l a t i n g  i n  t h e  p e t a l s  ( P a u l m  a n d  J a m i a n  1 9 8 2 )  
The  p r e d o m i n a n t  f o r m  o f  s u g a i  f o u n d  i n  p e L a l  t i s s u e s  w e r e  

f r u c t o s e  a n d  g l u c o s e  a n d  a d d i t i o n  o f  s u c r o s e  l o  t h e  v a s e  
s o l u t i o n  i n c r e a s e d  t h e  l e v e l s  o f  g l u e o s c  a n d  f r u e t o r e  i n  t h e  
t i s s u e s  ( K a l  t a l e r  a n d  S l e p o n k u s  1 9 7 4  a n d  L h a l l a b  e_t a  1
1 9 8 7 )

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



s u c i o s e  s o l u t i o n s  h a s  b e e n  r e p o t  I e d  b y  s e v e r a l  w o r k e r s  m  m  
g l a d i o l u s  ( Mayak  e_t aj_ 1973  B r a v d o  eX aj_ 1974 a n d  Rao
a n d  Ram 1 9 8 1 )  c a r n a t i o n s  ( A m a r i u t e i  e  t  a  1 1 9 8 2 )

C h r y s a n t h e m u m s  ( M a r o u s k y  1973  L u k a s z e w s k a  1 9 8 0 a )  r o s e s  

( M a r o u s k y  1 9 6 9 )  a n d  G o s c z y n s k a  a n d  R e i d  1 9 8 5 )  F r e e s i a s  

( Wo o d s o n  1 9 8 7 )  a n d  L i l i u m s  ( Nowak a n d  M y n e t t  19 85 )

M a r o u s k y  ( 1 9 6 8 )  d e m o n s t r a t e d  L h a l  i n  g l a i i o l u s  
s u c r o s e  was  r e s p o n s i b l e  f o i  i n c r e a s e  i n  s i z e  a n d  n u m b e r  o f  

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

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

w a t e r  A p o o r  s u g a r  c o n L e n t  o f  g l a d i o l u s  s p i k e s  i s  a  m a j o r  

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

a n d  t r e a t m e n t  w i t h  s u c r o s e  m a r k e d l y  i m p r o v e d  l h e  s p i k e  
q u a l i t y  ( J i a n g  eX aj .  1 9 8 9 )

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

s u c r o s e  a n d  r e d u c i n g  s u g a r  c o n t e n t  i n  c u t  f l o w e r s  w h e n  
t r e a t e d  w i t h  s u c r o s e  s o l u t i o n s  ( A e o c k  a n d  N i c h o l s  1 9 7 9  
Lu l c a s z e ws l  a  1980  a  a n d  1986 C h u n g  eX s J .  1986  a n d  k h a t t a b  
eX aj_ 1 9 8 7 )  T h i s  i n c r e a s e  i n  e n d o g e n o u s  s u g a r  c o n t e n t
u n d o u b t e d l y  h e l p  i n  t h e  g r o w t h  a n  1 d e v c I t p m e n l  o f  i m m a t u r e  
b u d  c u t  f l o w e r s



Merwc e_t j J .  ( 1 9 8 6 )  r e p o r t e d  t h a t  s u c r o s e  u p t a k e  
f r o m  L h e  v a s e  s o l u t i  h i  r e p l e n i s h e l  t h e  n L r a c e l l u l a r  
r e s p i r a b l e  c a r b o h y d r a t e s  t h u s  a l l o w i n g  a  s u s t a i n e d  h i g h  

r e s p i r a t i o n  r a t e  a n d  a  p r o l o n g e d  v a s e  l i f e  F e i r i e r a  e_t a j .  
( 1 9 8 6 )  f o u n d  t h a t  t h e  a c c u m u l a t i o n  o f  s u c r o s e  a b s o r b e d

f r o m  t h e  v a s e  was  much h i g h e r  i n  t h e  t e r m i n a l  f l o r e t s  w h i c h  
do  n o t  h a v e  s u f f i c i e n t  c a r b o h y d r a t e  r e s e r v e s  i n i t i a l l y  when  
c o m p a r e d  t o  t h e  b a s a l  f l o r e t s

A n a l i m i c a l  s t i d i e s  by  S t e i n i t z  ( 1 9 8 2 )  r e v e a l e d  a  
s t r o n g  p o s t  h a r v e s t  c e l l  w a l l  t h i c k e n i n g  a n d  1 i g n i f i c a t i o n  o f  
p h l o e m  c e l l s  i n  s u c r o s e  t r e a t e d  f l o w e r s  r e s u l t i n g  i n  

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

c o n p o s i t i o n  r a t h e r  t h a n  a  L e m p o r a i y  s u g a r  l e p e n d e i  L i n c r e a s e  
i n  t u r g o r  Lul  a s z e w s k a  ( 1 9 8 6 )  r e p o r t e d  t h a t  t h e  p r e s c e n c e  o f  

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

K a l t a l e r  a n d  S t e p o n k u s  ( 1 9 7 6 )  n o t e d  t h a t  e x o g e n o u s  
s u g a r s  m a i n t a i n e d  m i t o c h o n d r i a l  s t r u c t u i e  a n d  f u n c t i o n  t h u s  
c o n t r o l l i n g  t h e  d e c l i n e  i n  L h e  r e s p i r a t o r y  e o n t r o l  o f  

m i t o c h o n d r i a  L u k a s z e w s k a  ( 1 9 8 0 a )  f o u n d  l o w e r  a m o u n t  o f  f r e e  
a m i n o a c i d s  a n d  low a c i d  i h o s p l i a t e s  a n d  FNA a s e  ac t i v i t i e s  m



c u t  c a r n a t i o n s  h e l d  i n  5 p e r  c e n t  s u c r o s e  s o l u t i o n s  F i b r e  
a n d  1 i g n i n  c o n t e n t  o f  G e r b e r a  f l o w e r s  was  f o u n d  l o  d o u b l e  

wh e n  p l a c e d  i n  s u c r o s e  s o l u t i o n s  ( S l e n i l z  1 9 8 3 )  An i n c r e a s e  

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

f l o w e r s  k e p t  i n  s u c r o s e  s o l u t i o n s  was  r e p o r t e d  by  B e l y n s k a y a  
e t  a  1 ( 1 9 8 5 )  Ch o i  a n d  S a n g  ( 1 9 8 9 )  a n d  Gao a n d  Wu ( 1 9 9 0 )

S u g a r  may a l s o  s e r v e  a s  b u i l d i n g  b l o c k s  n e e d e d  f o r  
t h e  g r o w t h  p r o c e s s e s  a s s o c i a t e d  w i t h  f l o w e r  o p e n i n g  G i l m a n  

a n d  S t e p o n k u s  ( 1 9 7 2 )  f o u n d  t h a t  r o s e s  h e l d  i n  2 p e r  c e n t  
s u c r o s e  s o l u t i o n  s h o w e d  a  v e r y  h i g h  r a t e  o f  m e t a b o l i s m  a n d  

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

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

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

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

r e s u l t e d  i n  i m p r o v e d  o p e n i n g  a n d  m e i e a s e d  l o n g e v i t y  i n  t h e  
v a s e  T h i s  h a s  b e e n  r e p o r t e d  i n  g l a d i o l u s  ( M a y a k  e_L aj_ 
1973 H a l e v y  a n d  Mayak 1974  k o f r a n e k  a n d  H a l e v y  19 76  Rao 
a n d  Ram 1 9 8 1 )  a n d  m  c a r n a t i o n s  r o s e s  a n d  g e r b e r a s  (Nowak 
a n d  R u d m c k i  19 7 8 )



2 2 2 E f f e c t  o f  C h e m n  a l  p r e s e r v a t i v e s  oi l  c u t  f l o w e r s  

l o n g e v i t y

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

p r e s e r v a t i v e s  w h i c h  i n c r e a s e  v a s e  l i f e  o f  c u t  f l o w e r s  a r e  
s u g a r s  a c i d i f i e r s  a n d  a  m i l d  f u n g i c i d e  T h e  f l o w e r s  d e p e n d  
o n  e x t e r n a l l y  a p p l i e d  s u g a r s  f o i  t h e i r  m e t a b o l i c  r e q u i r e m e n t s  
( K o f r a n e k  a n d  H a l e v y  1 9 7 6 )  E v e n  d i l u l e  s o l u t i o n s  o f  s u g a r s  
p r o v i d e  i d e a l  m e d i a  f o r  m i c r o b i a l  g r o w t h  w h i c h  may e n t e r  t h e  

v a s c u l a r  h u r d l e s  a n d  may b l o c k  w a t e r  u p t a k e  a n d  r e d u c e  v a s e  
l i f e  ( Z a g o r y  a n d  R e i d  1986  a n d  P u t  a n d  J a n s e n  1 9 8 9 )

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

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

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

l i k e  8 - h y d r o x y q u i n o l m e  s a l t s  w i t h  g e r m i c i d a l  a c t i o n  a r e  a l s o  
c o m m o n l y  u s e d  i n  t h e  p r e s e r v a t i v e  s o l u t i o n s  Lo e x L e n d  Lhe  
v a s e  l i f e  o f  many  c u t  f l o w e r s  ( H a l e v y  a n d  M a y a k  1 9 8 1 )  

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



Effect of 8-hydroxyquinol m e

A nu mb e r  o f  w o r k e r s  h a v e  r e p o r t e d  e x t e n s i o n  o f  v a s e  
l i f e  a n d  i m p r o v e d  q u a l i t y  o f  c u t  f l o w e i s  u s i n g  m i x t u r e s  o f  
q u i n o l i n e  s a l t s  a n d  s u c r o s e  ( C o a r t s  eX ILl 1965 L a r s e n  a n d  
S c h o l e s  1965 a n d  1966 L a r s e n  a n d  C r o m a r t y  1967 a n d  L a r s e n  
a n d  F r o l i c h  19 69 )

L a r s e n  a n d  S c h o l e s  ( 1 9 6 5 )  r e c o g r u z p d  8 h y d r o x y  
q u i n o l i n e  c i t r a t e  ( 8  HQC) a s  a  s t o m a t a l  c l o s i n g  a g e n t  b u t  
c o n c l u d e d  t h a t  p r o l o n g e d  c u t  f l o w e r  l i f e  w a s  d u e  t o  t h e  

b a c t e r i c i d a l  p r o p e r t i e s  o f  q u i n o l i n e  c o mp o u n d s  I a r s e n  a n d  
C r o m a r t y  ( 1 9 6 7 )  p r o v e d  t h a t  q u i n o l i n e  c o m p o u n d s  p r i m a r i l y  a c t  

a s  b a c t e r i c i d a l  a g e n t s  a n d  Ll iat  e x t e n d e d  v a s e  l i f e  o f  f l o w e r s  
i n  8-HQC was  p r i n c i p a l l y  d u e  t o  r e d u  t i o n  o f  m i c r o b i a l  
g r o w t h  R e c e n t l y  Do o r n  eX aj_ ( 1 9 9 0 )  f o u n d  t h a t  Lhe p r e s c e n c e  
o f  8 HQC i n  v a s p  w a t e r  d e c r e a s e d  t h e  numl pi o f  b a c t e r i a  i n  
c u t  r o s e  s t e m s

C o o r t s  eX aT ( 1 9 6 5 )  f o u n d  t h a t  i n  a  v a s e  s o l u t i o n  
c o n t a i n i n g  s u c r o s e  a n d  HQC c u t  r o s e s  t r a n s p i r e d  a t  1 0 - 1 5  p e r  
c e n t  h i g h e r  r a t e  t h a n  i n  t a p  w a t e r  w h e r e a s  i n  s u c r o s e  
s o l u t i o n s  r o s e s  t r a n s p i r e d  a t  a  30 p e i  c e n t  l o w e r  r a t e  They



p o s t u l a t e d  t h a t  8 HQC may h a v e  a  b e n e f i c i a l  e f f e c t  o n  w a t e r  
u p t a k e  b y  r e d u c i n g  p h y s i o l o g i c a l  p l u g g i n g  T h e y  a l s o  
d e m o n s t r a t e d  t h a t  2 0 0  ppm 8 HQS c o m b i n e d  w i t h  4 p e r  c e n t  
s u c r o s e  i n c r e a s e d  r e s p i r a t i o n  b y  *30 p e r c e n t  o v e r  c o n t r o l  a n d  
c o n c l u d e d  t h a t  t h e  k e e p i n g  q u a l i t y  o f  r o s e s  was  e n h a n c e d  by  
p r e s e r v a t i v e s  w h i c h  i n c r e a s e d  r e s p i r a t i o n  r a t h e r  l h a n  
i n h i b i t e d  i t

S u b s e q u e n t  s u t d i e s  b y  L a r s e n  a n d  S c h o l e s  ( 1 9 6 6 )  
made i t  c l e a r  t h a t  8 HQC a  l d i f i e d  l h e  k e e p i n g  s o l u t i o n s  o f  
c u t  s n a p  d r a g o n s  t o  pH 4 a n d  t h a t  o u t  f l o w e r s  l a s t  l o n g e r  i n  

s u c h  a  low pH Ma r o u s l  y ( 1 9 6 9 )  f o u n d  t h a t  8 HQC p r o l o n g e d  
v a s e  l i f e  m  r o s e  by  d e c r e a s i n g  v a s c u l a r  b l o c k a g e  i n  s t e m s  
a n d  i n c r e a s i n g  w a t e r  a b s o r p t i o n  a n d  s t o m a t a l  c l o s u i e  a n d  t h a t  
8 HQC d i d  n o t  a f f e c t  r e s p i r a t i o n  He a l s o  f o u n d  t h a t  r o s e s  
h e l d  i n  s t e r i l e  8 HQC s o l u t i o n  h a d  l e s s  b l o c k a g e  a n d  g r e a t e r  
a b s o r p t i o n  t h a n  r o s e s  h e l d  i n  s t e r i l e  w a t e r  i n d i c a t i n g  a n  
a d d i t i o n a l  r o l e  o f  8 HQC Ho t h e r e f o r e  s u g g e s t e d  t h a t  t h e  
p r e s e n c e  o f  8 HQC i n f l u e n c i d  t h e  a c t i v i t y  o f  p e r i x i d a s e  
enzyme  t h u s  c o n t r o l l i n g  t h e  p h y s i o l o g i c a l  p l u g g i n g

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



b y  C o o r t s  et .  aj .  ( 1 9 6 5 )  C a m p r u b i  a n d  A q u i l a  ( 1 9 7 4 )  w e r e  o f  

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

e l e m e n t s  o f  t h e  c o e n z y m e  b y  c h e l a t i o n

Low pH h a s  b e e n  r e p o r t e d  t o  i n c r e a s e  f l o w e r  
l o n g e v i t y  ( A a r t s  1 9 5 7 )  M a r o u s k y  ( 1 9 6 8 )  s u g g e s t e d  t h a t  t h e  

r o l e  o f  8 HQC i n  p r o l o n g i n g  t h e  l o n g e v i t y  o f  c u t  g l a d i o l u s  

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

A p r e s e r v a t i v e  s o l u t i o n  c o n t a i n i n g  4 p e r c e n t  

s u c r o s e  a n d  6 0 0  ppm 8 HQC i n c r e a s e d  t h e  f i e s h  w e i g h t  a n d  

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

a n d  r o s e s  ( M a r o u s k y  1 9 7 2 )  P r e  c o n d i t i o n i n g  t r e a t n e n t s  w i t h  
s u c r o s e  a n d  8 - H Q C  h a v e  a l s o  b e e n  p r o v e d  s u c c e s s f u l  i n  

g l a d i o l u s  ( M a r o u s l y  1 9 7 0  a n d  M a y a k  e t .  a j _  1 9 7 3 )  

S u b s e q u e n t l y  M a r o u s k y  a n d  W o l t z ( 1 9 7 5 )  f o u n d  t h a t  8 HQC 
s o l u t i o n s  c a u s e d  mo r e  w a t e r  u p t a k e  t h a n  d i d  w a t e r  a l o n e  a s  
t h e  v a s e  medi um

P o s t  h a r v e s t  s t u d i e s  c o n d u c t e d  o n  r o s e s  b y  G i l m a n  
a n d  S t e p o n k u s  ( 1 9 7 2 )  g a v e  t h e  i n d i c a t i o n s  t h a L  8 HQC a c t e d  
t h r o u g h  i m p a i r m e n t  o f  t h e  g e n e r a l  m e t a b o l i c  c a p a  l t y  o f  t h e



s t e m  w h i c h  l e d  t o  a c t i v e  s t e m  b l o c k a g e  Gay a n d  N i c h o l s  ( 1 9 7 7 )  
r e p o r t e d  t h a t  8 HQC i n c r e a s e d  v a s e  l i f e  b y  a f f e e t i n g  t h e  
p h y s i o l o g y  o f  t h e  c u t  f l o w e r  s I  em a n d  m i c r o b i a l  g r o w t h  
r a t h e r  t h a n  b y  t h e  s t o m a t a l  p h y s i o l o g y  o f  t h e  l e a f

The  e f f e c l  o f  S^HQC p l u s  s  l c r o s e  on  v a s e  l i f e  o f  
O r c h i d s  was  s t u d i e d  by  Nowak a n d  V a c h o r a t a y a n  ( 1 9 8 0 )  They 
f o u n d  t h a t  D e n d r o b i u m  O n c i d i u m  Va n d a  V a n d o p s i s  A r a n t h e r a  
a n d  A r a c h n i s  f l o w e r s  w e r e  p o s i t i v e l y  a f f e c t e d  Ong a n d  Lee  
( 1 9 8 3 )  a n d  Hew ejt aj_ ( 1 9 8 7 )  r e p o r t e d  t h a t  8 - HQS  i n  t h e  
p r e s e n c e  o f  s u g a r  s i g n i f i c a n t l y  i m p r o v e d  Lhe  v a s t  l i f e  o f  

O n c i d i u m  K e t z a  a n d  B o o n r o l e  ( 1 9 9 0 )  a l s o  f o u n d  i n c r e a s e d  bud  
o p e n i n g  a n d  v a s e  l i f e  o f  D e n d r o b i u m  i n f l o r e s c e n c e s  i n  s u c r o s e  
p l u s  8 HQS a n d  AgNOg s o l u t i o n

Wang a n d  Gu ( 1 9 8 5 )  f o u n d  t h a t  a d d i t i o n  o f  8 HQS t o  
5 p e r  c e n t  s u c r o s e  i n  l h e  p r e s e n c e  o f  AgNOg g a v e  t h e  h i g h e s t  
p e r c e n t a g e  o f  o p e n  f l o w e r s  m a x i mu m  f r e s h  w e i g h t  a n d  v a s e  
l i f e  i n  g l a d i o l u s  E x p e r i m e n t s  o n  t u b e r o s e  by  K h o n d a i k a r  a nd  
Mazumdar  ( 1 9 8 5 )  r e v e a l e d  d e l a y e d  p e t a l  s e n e s c e n c e  r e t a r d e d  
a b s c i s s i o n  r a t e  o f  p e t a l s  a n d  n e c k  b e n d i n g  w h e n  h e l d  m  
s u c r o s e  p l u s  8 HQS



S e v e r a l  a i l h o r s  h a v e  r e p o r t e d  o n  t h e  i m p r o v e d  
p e r f o r m a n c e  a n d  l o n g e v i t y  o f  c u t  c a r n a t i o n s  by  u s e  o f  f l o r a l  
p r e s e r v a t i v e s  ( C h o i  a n d  Roll 1980  G o s z c z y n s l c a  a n d  Nowak 
1980 Le e  et .  al_ 1980 B e l y n s k a y a  eX aj .  1985 a n d  Chung eX 
a  1 1986)  V a s e  l i f e  s t u d i e s  on  r o s e s  c o n d u c t e d  by K e t z a

a n d  T r e e  L u r u y a n a n  i l i a  ( 1 9 8 8 )  r e v e a l e d  t h a t  8 HQC i n  
c o m b i n a t i o n  w i t h  5 p e r  c e n t  s u c r o s e  r e d u c e d  b l u e i n g  b e n t  
n e c k  a n d  s t e m  b l o c k a g e  a n d  i n c r e a s e d  v a s e  l i f e  w a t e r  u p t a k e  
a n d  f r e s h  w e i g h t

S u b s t a n t i a l  i m p r o v e m e n t  i n  t h e  v a s e  l i f e  a n d  
q u a l i t y  o f  c u t  r o s e s  h a s  a l s o  b e e n  o b s e r v e d  by  o l h e r  w o r k e r s  
b y  t h e  u s e  o f  8 HQ i n  s u c r o s e  m e d i u m  ( S t i g l i t e r  19 81  

G o s z c z y n s k a  a n d  R e i d  19 85  a n d  Ga o  a n d  Wu 1 9 9 0 )  T h e  
c o m b i n a t i o n  o f  8-HQ a n d  s u c r o s e  h a s  a l s o  b e e n  f o u n d  t o  
i m p r o v e  t h e  v a s e  l i f e  o f  s e v e r a l  c u t  f l o w e r s  i n c l u d i n g  
c h r y s a n t h e m u m s  ( Ma r o u s l  y 1973 a n d  K e t z a  1989)  g e r b e r a s  
( A m a r i u t e i  eX aj_ 19 86 )  l i l i u m s  (Nowak a n d  M y n e t t  19 85 )  
f r e e s i a s  ( Woodson  19 87 )  a n d  c a r n a t i o n s  (Nowak a nd  R u d m c k i
19 78 )



2 2 3  rrfeet of silver

The  r o l e  o f  s i l v e r  a s  a  b a c t e r i c i d e  a n d  at> a n  
e t h y l e n e  a n t a g o n i s t  i n  c u t  f l o w e r  s e n e s c e n c e  h a s  r e c e n t l y  
b e e n  r e v i e w e d  ( H a l e v y  a n d  Mayak 1 9 8 1 )  S i l v e r  i o n b  h a s  b e e n  
u s e d  f o r  ma n y  y e a r s  f o r  i n c r e a s i n g  i n  l o n g e v i t y  o f  c u t  
f l o w e r s  ( A a r t s  19 57 )  S i l v e r  s a l t s  u s u a l l y  a t  20 50 ppm a r e  
i n c l u d e d  i n  s e v e r a l  f o r m u l a t i o n  o f  f l o r a l  p r e s e r v a t i v e s  

( k o f r a n e k  a n d  H a l e v y  1972 Mayak ei_ aj_ 1973 R o g e r s
1973 B r a v d o  e_L a_l_ 1974 a n d  H a l e v y  a n d  Mayak 19 74 )  o r  

a t  h i g h  c o n c e n t r a t i o n s  o f  1000 1200 ppm f o r  v e r y  s h o r t  t e r m

( s e c o n d s  t o  m i n u t e s )  s t e m  b a s a l  d i p s  ( K o f r a n e k  a n d  P a u l  
1975 K o f r a n e k  a nd  H a l e v y  1978 a n d  G o s z c z y n s k a  a n d  Nowak 

19 80 )  S i n c e  s i l v e r  i o n  i s  a  p o t e n t  b a c L e r i c i d e  l L s  f l o r a l  
p r e s e r v a t i v e  p r i p e r t i e s  w e r e  a t t r i b u t e d  t o  r e d u c e d  b a c t e r i a l  
c o n t a m i n a t i o n  o f  t h e  f l o w e r  s t e m s  ( A a r t s  1957 a n d  R o g e r s
19 79 )

T h e  a p p l i c a t i o n  o f  s i l v e r  i o n  a s  a  p o t e n t  
a n t i e l h y l e n e  a g e n t  i n  e e v e i a l  p l a n t  p r o c e s s  h a s  b e e n  r e p o r t e d  
b y  B e y e r  ( 1 9 7 6 )  H a l e v y  a n d  K o f r a n e k  ( 1 9 7 7 )  r e p o r t e d  t h a t  
c o a t i n g  o f  c u t  c a r n a t i o n  f l o w e r s  w i t h  s i l v e r  i o n s  n u l l i f i e d  
t h e  e f f e c t  o f  e x t e r n a l l y  ai  j l i e d  e t h y l e n e  a n d  a l s o  d e l a y e d



s e n e s c e n c e  IIo e v e r  s u c h  s i l v e r  s p r a y s  ha d  l i mi t e d ,  p r a c t i c a l  
u s e  s i n c e  i t  cause  1 s p o t t u g  o f  | o t a l s  Th y a l s  s u g g e s t e d  
t h a t  b a s a l  t r e a t m e n t  o f  c u t  f l o w e r  s t e m s  w i t h  s i l v e r  e x t e n d e d  
f l o w e r  l o n g e v i t y  by  b a c t e r i c i d a l  a c t i o n  o n l y  and n o t  by i t s  
a n t i e t h y l e n e  e f f e c t

I m p r e g n a t i o n  o f  c u t  c a r n a t i o n  s t e m s  w i t h  s i l v e r  
e x t e n d e d  t h e  f l o w e r s  l i f e  by s i g n i f i c a n i 1y i e d u c i n g  l h e  w a t e r  
d e f i c i t  o f  t h e  p e t a l s  (Mayak eX aX 1977)  Thpy p o s t u l a t e d  
t h a t  t h e  ma i n  b e n e f i c i a l  e f f e c t  o f  s t e m b a s e  t r e a t m e n t  w i t h  
s i l v e r  i s  by  c o u n t e r  a c t i n g  t h e  t o x i c  m a t e r i a l s  r e l e a s e d  by 
t h e  b a c t e r i a  a nd  n o t  by i t s  d i r e c t  b a c t e r i c i d a l  a c t i o n

M a y a k  eX a  1 ( 1 9 7 3 )  Bi a v d o  eX a  1 ( 1 9 7 4 )
K o f r a n e k  a nd  Ha l e v y  ( 1 9 7 6 )  a nd  Deswal  a nd  P a t i l  ( 1 9 8 3 )  ha v e  
r e p o r t e d  t h e  u s e  o f  50 ppm AgNog i n  t h e  s u c r o s e  s o l u t i o n s  
u s e d  f o r  k e e p i n g  g l a d i o l u s  s p i k e s  t o  r e d u c e  t h e  m i c r o b i a l  
g r o w t h  i n  t h e  s o l u t i o n  T h i s  c o m p o u n d  i s  a n  a c t i v e  
b a c t e r i c i d e  w h i c h  a l m o s t  c o m p l e t e l y  e l i m i n a t e d  t h e  
d e v e l o p m e n t  o f  any b a c t e r i a  i n  t h e  f l o w e r s  s t e m s  and t h u s  
p r e v e n t e d  l h e  p l u g g i n g  o f  c o n d u c t i n g  t i s s i e s  ( D e s w a l  a n  1 
P a l l 1 1983)



A r e l a t i v e l y  h i g h  l e v e l  o f  e n d o g  n o u s  y t o k i m n s  1 1 1  

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

s i n k  w h i c h  e n h a n c e d  t h e  s e n e s c e n c e  o f  p e t a l s  ( S t a d e n  a n d  

D i m a l l a  1 9 8 0 )  A p p l i c a t i o n  o f  s i l v e r  a s  s i l v e r  t h i o s u l p h a t e  

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

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

a p p a r e n t l y  e n s u i e d  a  c o n t i n u e  i s  t r a n s p o r t  a n  1 u t i l i z a t i o n  o f  

n u t r i e n t s  i n  t h e  p e t a l s  ( D i m a l l a  a n d  S t a d e n  1 9 8 0 )

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

( P a u l i  crt aj_ 1 9 8 8 )  p r o v e d  t h a t  t h e  s e n e s c e n c e  p r o c e s s  wa s  

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

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

( 1 9 9 0 )  f o u n d  t h a t  s i l v e r  i o n s  w i t h  s u c r o s e  i n  t h e  v a s e  

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

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

L e e  e_t aj_ ( 1 9 8 0 )  a n  1 B c l y n s k a y a  ( 1 9 8 5 )  r e p o r t e d  a  

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

T h e  b e n e f  c i a l  e f f e c t  o f  AgNOg i n  l h e  v a s e  s o l u t i o n  o n



p r o l o n g i n g  t h e  v a s e  l i f e  o f  c a r n a t i o n s  w a s  s u b s e q u e n t l y  
r e p o r t e d  b y  Chung ej_ aX ( 1 9 8 6 )

T h e  e f f e c t s  o f  low c o n c e n t r a t i o n s  o f  e t h y l e n e  i n  
c u t  r o s e s  c o u l d  b e  i n h i b i t e d  b y  a n i o n i c  s i l v e r  t h i o s u l p h a t e  
c o m p l e x  ( G o s z c z y n s k a  a n d  R e i d  1 9 8 5 )  S i l v e r  c o n t a i n i n g  
p r e s e r v a t i v e s  a l s o  r e d u c e d  t h e  a m i n o  a c i d  c o n t e n t  a n d  pH 
v a l u e  o f  p e t a l s  (Gao a n d  Wu 1 9 9 0 )  T r e a t m e n t  o f  o u t  r o s e s  
w i t h  AgNog m a r k e d l y  i n c r e a s e d  t h e  w a l e t  u p t a k e  a n d  a c t e d  a s  a  
b a c t e r i c i d e  w h i c h  p r o v e d  l o  b e  a f f e c t i v e  i n  r e d u c i n g  w i l t i n g  
I t s  a c t i o n  a s  a n  i n h i b i t o r  o f  e t h y l e n e  b i o s y n t h e s i s  a l s o  
p r o m o t e d  l o n g e v i t y  o f  f l o w e r s  ( Re d d y  a n d  N a g a r a j a i a h  1988 
a n d  R a t h  et .  aX 19 91 )

Ch o i  a n d  Roh ( 1 9 8 0 )  r e p o r t e d  i n c r e a s e d  v a s e  l i f e  i n  
g l a d i o l u s  b y  d i p p i n g  t h e  s l e m  b a s e s  i n  s i l v e r  n i t r a t e  1000 
2 0 0 0  ppm f o r  5 15 m i n u t e s  G l a d i o l u s  s p i k e s  s h o w e d  b e t t e r  
f l o r e t  o p e n i n g  a n d  i n c r e a s e d  v a s e  l i f e  i n  s o l u t i o n s  o f  5 p e r  
c e n t  s u c r o s e  a n d  50 ppm AgNOg (Wang a n d  Gu 19 8 5 )  Mu r a l  l 
( 1 9 8 8 )  d e m o n s t r a t e d  I h a t  s i l v e r  t h i o s u l p h a t e  i m p r o v e d  t h e  
f l o r e t  o p e n i n g  a n d  v a s e  l i f e  i n  g l a d i o l u s  AgNOg ( 0  0 0 5 - 0  01 
p e r  c e n t )  i n  c o m b i n a t i o n  w i t h  s u c r o s e  a n d  8 HQC was  f o u n d  t o  
b e  e f f e c t i v e  i n  d e l a y i n g  s e n e s c e n c e  o f  t u b e r o s e  c u t  f l o w e r s



a n d  r e t a r d e d  Lhe a b s u s s i o t i  r a t e  o f  p e t a l s  a u d  n e c k  b e n d i n g  
( K h o n d a r k a r  a n d  Mazumdar  19 85 )

Nowak a n d  R u d m c k i  ( 1 9 7 8 )  f o u n d  t h a t  100 ppm AgNOg 

w i t h  10 p e r  c e n t  s u c i o s e  m a r k e d l y  i m p r o v e  1 live p o s t  h a r v e s t
l i f e  o f  c u t  c a r n a t i o n s  r o s e s  a n d  g e r b e r a s  P i e  t r e a t m e n t
w i t h  4 mM STS a n  1 s u c i  o s e  100 g / 1  f o r  24 ho i r s  i m p r o v e d  Lhe 
q u a l i t y  o f  c u t  1 l 1 ium f l o w e r s  (Nowak a n d  M y n e t t  19 85 )  The 
p r e s e n c e  o f  AgNOg i n  p u l s i n g  s o l u t i o n s  o f  g e r b e r a  f l o w e r s  
( A m a r i u t e i  et aT 19 8 6 )  a n d  c h r y s a n t h e m u m s  ( K e t z a  1989)
was  f o u n d  t o  d e l a y  s e n e s c e n c e  a n d  i n c r e a s e d  t h e  f r e s h  w e i g h t  
o f  c u t  f l o w e r s

2 2 4  E f f e c t  o f  a l u m i n i u m

A l u m i n i u m  s u l p h a t e  h a s  a l s o  b e e n  u s e d  i n  m a n y

p r e s e r v a t i v e  s o l u t i o n s  f o r  many c u t  f l o v e r s  (Mayak e_t al_ 
1973 Rami s l i war  1974 S c h n a b l  1976 a n d  Mukhoj  a d h y a y  1980)  
W e i n s t e i n  ( 1 9 5 7 )  f o u n d  l h a t  c o l o u r  r o r m  a n d  l o n g e v i t y  o f  
a l u m i n i u m  r i s e  c u t  f l o w e r s  w a s  s u p e r i o r  T h e  e f f e c t  o f  
a l u m i n i u m  wa s  a t t r i b u t e d  t o  t h e  l o w e r i n g  o f  p e t a l  pH a n d  
s t a b i l i s i n g  o f  a n t l i o c y a n i n s  o f  f l o w e r s  t h e r e  b y  i n c r e a s i n g  
t h e  v a s e  l i f e  ( H a l e v y  a nd  Mayak 19 7 9 )  A l u m i n i u m  s u l p h a t e



a l s o  a c i d i f i e s  t h e  h o l d i n g  s o l u t i o n  t h u s  r e d u c i n g  b a c t e r i a l  
g r o w t h  a n d  i m p r o v i n g  waLei  upLake  ( H a l e v y  a i d  Mayak 1981)

S t u d i e s  c o n d u c t e d  on  c h r y s a n t h e mu m f l o w e r s  r e v e a l e d  
t h a t  a l u m i n i u m  when u s e d  i n  p u l s i n g  s o l u t i o n s  a nd  bud  o p e n i n g  
s o l u t i o n s  p r o m o t e d  f o l i a g e  w i l l i n g  ( K o f r a n e k  a n d  H a l e v y  
1972)  Al umi n i um was a l s o  e f f e c t i v e  when a p p l i e d  a s  f o l i a r  
s p r a y  i n  r e d u c i n g  t r a n s p i r a t i o n  a nd  i n c r e a s i n g  t h e  l o n g e v i t y  
o f  r o s e s  a n d  c a r n a t i o n s  Bu t  s p i a y  a p p l i c a t i o n s  w e i e  n o t  
e f f e c t i v e  m  Lhe c a s e  o f  t u l i p s  i r i s  a nd  g l a d i o l u s  ( S c h n a b l
1976)

Rameshwar  ( 1 9 7 4 )  f o u n d  t h a t  a l u m i n i u m  s u l p h a t e  0 1 
p e r  c e n t  was  a n  a d e q u a t e  s u b s t i t u t e  f o r  8 HQ s a i l s  i n  
p r o l o n g i n g  t h e  v a s e  l i f e  o f  g l a d i o l u s  p r o b a b l y  by r e d u c i n g  
t h e  pH o f  t h e  v a s e  s o l u t i o n  Al gCSO^)^  r e d u c e d  t h e  number  of  
b a c t e r i a  i n  t h e  v a s e  s o l u t i o n s  o f  g l a d i o l u s  b e l o w t h a t  o f  
w a t e r  c o n t r o l  ( B r a v l o  cj_ aj_ 1 9 7 4  a n d  D e s w a l  a n d  P a t i l  
1983)  R e c e n t l y  M u r a l i ( 1 9 9 0 )  r e p o r t e d  t h a t  a l u m i n i u m  a l s o  
h e l p e d  i n  m a i n t a i n i n g  p e t a l  m e m b r a n e  i n t e g i i l y  o f  c u t  
g l a d i o l u s  s p i k e s



Mayak fit. a_L ( 1 9 7 9 )  k o f r a n e k  a n d  H a l e v y  ( 1 9 7 6 )  a n d
De s wa l  a n d  P a t i l  ( 1 9 8 9 )  h a v e  r e p o r t e d  t h e  p r e s e n c e  o f  50 ppm
A12 ( S 0 4 ) 3 m  t h e  p r e s e r v a t i v e  s o l u t i o n s  u s e d  f o r  e n h a n c i n g  
t h e  l o n g e v i t y  o f  c u t  g l a d i o l u s  s p i k e s  A l 2 ( S 0 4 ) g  a l s o  p r o v e d  
e f f e c t i v e  i n  p r o m o t i n g  g r e a t e r  b l o o m i n g  a n d  v a s e  l i f e  i n  c u t  
t u b e r o s e s  ( Mu k h o p a d h y a y  1980  a n d  B a l a k n s h n a  1 9 8 7 )  Mu r a l  l 
( 1 9 8 8 )  f o u n d  t h a t  a l u m i n i u m  i n d i v i d u a l l y  o r  i n  c o m b i n a t i o n
w i t h  s u c r o s e  i n c r e a s e d  t h e  n u m b e r  o f  f u l l y  o p e n  f l o w e r s  

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

A l u m i n i u m  s u l p h a t e  i n  c o m b i n a t i o n  w i t h  2 p e r  c e n t  
g l u c o s e  a l s o  p r o v e d  a n  i d e a l  v a s e  s o l u t i o n  f o i  c u t  r o s e s  
( S t i g h t e r  19 8 1 )  Reddy a n  1 N a g a r a j a i a h  ( 1 9 8 8 )  f o u n d  t h a t
a l u m i n i u m  i n  t h e  f o r m  o f  p o t a s s i u m  a l u m i n i u m  s u l p h a t e  w a s  
e f f e c t i v e  i n  c h e c k i n g  v a s c u l a r  b l o c k a g e  a n d  i n d u c i n g  h i g h e r  
w a t e r  u p t a k e  i n  c u t  r o s e s  D o o m  e_L a l .  ( 1 9 9 0 )  r e p o r t e d  t h a t  
t h e  p r e s e n c e  o f  a l u m i n i u m  s u l p h a t e  i n  t h e  v a s e  s o l u t i o n  
r e d u c e d  t h e  nu mb e r  o f  b a c t e r i a  i n  Lhe s t e m s  o f  c u t  r o s e s

A v a s e  s o l u t i o n  c o n t a i n i n g  4 p e r  c e n t  s u c r o s e  0 1 
p e r  c e n t  p o t a s s i u m  a l u m i n i u m  s u l p h a t e  a n d  0 02  p e r  c e n t  
p o t a s s i u m  c h l o r i d e  e x t e n d e d  t h e  v a s e  l i f e  o f  c u t  e a r n a t i o n s (  
A m a r i u L e i  e_l aj_ 1 9 8 2 )  a n d  c u t  r o s e e  ( G h e r g h i  e_t a_l_



1983) Mugge (1983) de nons trated thal a preservative solution 

containing at 0 08 per cent along wi Lh KC1 and NaCl

at 0 2 per cent and sucrose (J 5 per cent) gave better vase 

life of antirrhinum and aster floweis Mantur and Nalawadi 

(1989) obtained maximum vase life of cut aster flowers in a 

solution of 0 2 per cent (A^CSO^)^
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MATERIALS AND METHODS

The  i n v e s t i g a t i o n  on  t h e  e f f e c t  o f  p l a n t i n g  d a t e s  
a n d  f l o r a l  p r e s e r v a t i v e s  o n  s p i k e  q u a l i t i e s  o f  g l a d i o l u s  was  
c o n d u c t e d  a t  t h e  D e p a r t m e n t  o f  H o r t i c u l t u r e  C o l l e g e  o f  
A g r i c u l t u r e  V e l l a y a n i  d u r i n g  1992 1993 a n d  i t  c o m p r i s e d  o f  
two e x p e r i m e n t s  The  f i r s t  e x p e r i m e n t  was  o n  t h e  e f f e c t  o f  
d i f f e r e n t  p l a n t i n g  d a t e s  o n  t h e  p e r f o r m a n c e  o f  t h r e e  
g l a d i o l u s  c u l t i v a r s  u n d e r  o p e n  f i e l d  c o n d i t i o n s  The  s e c o n d  
e x p e r i m e n t  w a s  a  p o s t  h a r v e s t  s t u d y  o n  t h e  e f f e c t  o f  

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

3 1 Experim ent No 1

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

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

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



d a t e s  w i t h  t h r e e  r e p l i c a t i o n s  E a c h  r e p l i c a t i o n  h a d  15 
p l a n t s  f r o m  w h i c h  f i v e  p l a n t s  w e r e  r a n d o m l y  s e l e c t e d  f o r  
r e c o r d i n g  o b s e r v a t i o n s

3 1 2  T r e a t m e n t s

3 1 2 1  P l a n t i n g  d a t e s

S i x  p l a n t i n g s  wer e  do ne  a t  m o n t h l y  i n t e r v a l s  f rom 
mid Au g u s t  1992 t o  mid J a n u a r y  1993 a s  d e t a i l e d  be l ow

T 1 mid Augus  t 1992

T2 -  mid-- S e p t e mb e r 199

T3 mid O c t o b e r 1992

T4 mid November 1992

T5 mid December 1992

T6 mid J a n u a r y 1993

3 1 2 2  C u l t i v a r s

The f o l l o w i n g  c u l t i v a r s  o f  g l a d i o l u s  p r o c u r e d  f rom 
M/s Model  N u r s e r y  C a l c u t t a  we r e  u s e d  f o r  t h e  e x p e r i m e n t



-  Her  M a j e s t y  
V2 -  V i n k s  G l o r y  
Vg -  O s c a r

3 1 3  C u l t u r a l  p r a c t i c e s

T he  c u l t u r a l  p r a c t i c e s  f o l l o w e d  w e r e  a p p l i c a t i o n  o f  
m a n u r e s  a n d  f e r t i l i z e r s  i r r i g a t i o n  w e e d i n g  a n d  p l a n t  

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

3 1 3 1  L a n d  p r e p a r a t i o n

T h e  l a n d  was p r e p a r e d  t o  f i n e  t i l t h  a n d  m i x e d  w i t h  
d r i e d  co wd u n g  p o w d e r  a t  t h e  r a t e  o f  25 t o n n e s  p e r  h e c t a r e  a n d  

r a i s e d  b e d s  o f  1 5 x 2m s i z e  w e r e  p r e p a r e d

3 1 3 2  P l a n t i n g

U n i f o r m  s i z e d  c o r n s  o f  3 5 - 4 0 g  w e r e  s e l e c t e d  f o r  
p l a n t i n g  T h e s e  c o r n s  w e r e  g i v e n  a  p r e  p l a n t i n g  d i p  i n  
C a r b e n d a z i m  ( 0  2 p e r  c e n t )  f o r  a n  h o u r  P l a n t i n g  was  d o n e  a t  
a  s p a c i n g  o f  40 cm b e t w e e n  r o w s  a n d  30 cm b e t w e e n  p l a n t s  
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  r a t e  o f  lOg N 40  g a n d



4 0  g KgO p e r  ( R a g h a v a  e_t aj_ 1 9 8 1 )  Of  t h e  a b o v e
r e c o m m e n d a t i o n  h a l f  t h e  d o s e  o f  N a n d  f u l l  d o s e  o f  P a n d  K
w e r e  a p p l i e d  a s  b a s a l  d r e s s i n g  The  s e c o n d  d o s e  o f  N was
a p p l i e d  45 d a y s  a f t e r  s p r o u t i n g  o f  c o r n s

3 1 3 3  A f t e r  c a r e

I r r i g a t i o n  was  g i v e n  e v e r y  d a y  a n d  h a n d  w e e d i n g  was  
p r a c t i c e d  e v e r y  f o r t n i g h t  P l a n t s  w e r e  s t a k e d  a t  t h e  t i m e  o f  
s p i k e  e m e r g e n c e  a n d  e a r t h i n g  up  was  a l s o  d o n e  S p r a y i n g  w i t h  

Q u i n a l p h o s  (0  03 p e r  c e n t )  was  d o n e  a s  a  p r o p h y l a t i c  m e a s u r e  
a g a i n s t  p e s t s  S o i l  d r e n c h i n g  w i t h  C a r b e n d a z i m  ( 0  2 p e r  
c e n t )  o r  E m i s a n  ( 0  1 p e r  c e n t )  w a s  a l s o  d o n e  a t  m o n t h l y  
i n t e r v a l s  a g a i n s t  F u s a r i u m  w i l t

3 1 4  H a r v e s t i n g

3 1 4 1  S p i k e s

H a r v e s t i n g  o f  s p i k e s  w e r e  d o n e  f o r  t h e  p o s t  h a r v e s t  
s t u d i e s  f r o m  e a c h  t r e a t m e n t  when  t h e  f l o r e t s  s h o we d  c o l o u r  
b r e a k i n g  a n d  t h e  f i r s t  f l o r e t  s t a r t e d  t o  o p e n



P l a t e  1 & 2 
G e n e r a l  v i e w  o f  t h e  e x p e r i m e n t a l  p l o t s



P 2



3 1 4 2  Corms

A f t e r  h a r v e s t i n g  t h e  f l o w e r s  p l a n t s  w e r e  l e f t  
u n d i s t u r b e d  u n t i l  t h e  l e a v e s  s t a r t e d  y e l l o w i n g  Corms  w e r e  
t h e n  l i f t e d  a n d  t h e  c o r m e l s  w e r e  a l s o  c o l l e c t e d  A f t e r  
t a k i n g  o b s e r v a t i o n s  t h e y  w e r e  t r e a t e d  w i t h  C a r b e n d a z i m  
( 0  2 p e r  c e n t )  f o r  h a l f  a n  h o u r  d r i e d  u n d e r  s h a d e  a n d  
s t o r e d

3 1 5  O b s e r v a t i o n s

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

3 1 5 1  Da y s  t o  50 a n d  100 p e r  c e n t  s p r o u t i n g  o f  c o r m s

Number  o f  d a y s  t a k e n  f r o m  p l a n t i n g  t o  50 p e r  c e n t  
a n d  100 p e r  c e n t  s p r o u t i n g  o f  c o r m s  was  r e c o r d e d

3 1 5 2  Day s  t o  50 a n d  100 p e r  c e n t  s p i k e  e m e r g e n c e

Number  o f  d a y s  t a k e n  f r o m  t h e  p l a n t i n g  o f  c o r m s  t o  
50 p e r  c e n t  a n d  100 p e r  c e n t  e m e r g e n c e  o f  s p i k e s  i n  e a c h  p l o t  
was  r e c o r d e d



3 1 5 3  Number  o f  l e a v e s  p e r  p l a n t

The  t o t a l  n u mb e r  o f  l e a v e s  b o r n e  on  t h e  p l a n t  was  

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

3 1 5 4  L e a f  a r e a

The  l e a f  a r e a  was  m e a s u r e d  u s i n g  a  l e a f  a r e a  m e t e r  
a n d  r e c o r d e d  i n  s q u a r e  c e n t i m e t e r s

3 1 5 5  P l a n t  h e i g h t

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

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

3 1 5 6  Number  o f  s h o o t s  p e r  p l a n t

T he  t o t a l  n u mbe r  o f  s h o o t s  p r o d u c e d  f r o m  e a c h  cor m 
was  c o u n t e d  a n d  r e c o r d e d  a t  t h e  t i m e  o f  h a r v e s t



3 1 5 7  S p i k e  l e n g t h

L e n g t h  o f  t h e  s p i k e  was  m e a s u r e d  f r o m  t h e  b a s e  t o  
t h e  t i p  o f  t h e  s p i k e  a n d  e x p r e s s e d  i n  c e n t i m e t e r s

3 1 5 8  L e n g t h  o f  r a c h i s

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

3 1 5 9  Number  o f  f l o r e t s  p e r  s p i k e

The  t o t a l  n u mbe r  o f  f l o r e t s  p e r  s p i k e  was  c o u n t e d  
a n d  r e c o r d e d

3 1 5 10 G i r t h  o f  t h e  s p i k e  s t a l k

G i r t h  o f  t h e  s p i k e  j u s t  b e l o w  t h e  b a s a l  f l o r e t  was  
m e a s u r e d  a n d  e x p r e s s e d  i n  c e n t i m e t e r s



3 1 5 1 1  Colour of the florets

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

3 1 5 12 S i z e  o f  f l o r e t s

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

3 1 5 13 Da y s  f r o m  s p i k e  e m e r g e n c e  t o  o p e n i n g  o f  f l o r e t s

Nu mb e r  o f  d a y s  t a k e n  f r o m  t h e  a p p e a r a n c e  o f  th<- 
s p i k e  t o  t h e  o p e n i n g  o f  t h e  f i r s t  f l o r e t  was  r e c o r d e d

3 1 5 14 B l o o m i n g  p e r i o d

Nu mb e r  o f  d a y s  t a k e n  f r o m  o p e n i n g  o f  t h e  f i r s t  
f l o r e t  t o  t h e  l a s t  f l o r e t  was  r e c o r d e d

3 1 5 15 V a s e  l i f e  o f  s p i k e s

Nu m b e r  o f  d a y s  t a k e n  f r o m  o p e n i n g  o f  t h e  f i r s t  
f l o r e t  i n  v a s e  t o  t h e  d r y i n g  o f  l h e  l a s t  f l o r e t  vas t e c o r d e d



«J J.

3 1 5 16 Vo l ume  a n d  w e i g h t  o f  c o r m s  p r o d u c e d

W e i g h t  o f  t h e  c o r m s  was  m e a s u r e d  a n d  r e c o r d e d  i n  
g r a m s  Volume was  r e c o r d e d  by  w a t e r  d i s p l a c e m e n t  m e t h o d  a n d  
e x p r e s s e d  i n  m i l l i  l i t r e

3 1 5 17 Number  a n d  w e i g h t  o f  c o r m e l s  p r o d u c e d

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

3 1 5 18 S c o r i n g  f o r  i n c i d e n c e  o f  F u s a n u m  w i l t

Number  o f  p l a n t s  a f f e c t e d  w i t h  F u s a n u m  w i l t  p e r  
p l o t  was  a l s o  r e c o r d e d

E x p e r i m e n t  No 2

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

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



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

3 2 1  T r e a t m e n t

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

1 ) 8 H y d r o x y  q u i n o l i n e  ( 8  HQ)
C o n c e n t r a t i o n s  300  ppm 600 ppm

1 1 ) A l u m i n i u m  s u l p h a t e  ( A l g C S O ^ g )  
C o n c e n t r a t i o n s  100 ppm 300 ppm

i l l )  S i l v e r  n i t r a t e  (Ag NOg)
C o n c e n t r a t i o n s  100 ppm 200  ppm

T he  s e v e n  t r e a t m e n t s  i m p o s e d  a r e  a s  f o l l o w s

T 1 -  C o n t r o l ( d i s t i l  l e d w a t e r )

T2 S u c r o s e 5 p e r c e n t + 8 HQ 30 0  ppm

T3 S u c r o s e 5 p e r c e n t + 8-HQ 600 ppm

T4 S u c r o s e 5 p e r c e n t + Al g CS O^ l g  100 ppm

T5 S u c r o s e 5 p e r c e n t + A1g ( SO^) g 3 0 0  ppm

T6 -  S u c r o s e 5 p e r c e n t + Ag NOg 100 ppm

T7 -  S u c r o s e 5 p e r c e n t + Ag NOg 2 0 0  ppin

t h e  l  r



3 2 2  Experimental details

S p i k e s  o f  a l l  t h e  t h r e e  v a r i e t i e s  o f  g l a d i o l i  f r o m  

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

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

u n i f o r m  l e n g t h  b e l o w  t h e  u p p e r m o s t  b r a c t - 1  i k e  l e a f  E a c h  
s p i k e  w a s  i m m e d i a t e l y  p l a c e d  i n  a  2 5 0  ml  c o n i c a l  f l a s k  

c o n t a i n i n g  100 ml d i s t i l l e d  w a t e r  o r  t h e  a q u e o u s  s o l u t i o n  o f  

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

w i t h  d i s t i l l e d  w a t e r  a n d  o n l y  f r e s h  s o l u t i o n s  w e r e  u s e d  f o r  
t h e  e x p e r i m e n t  E a c h  t r e a t m e n t  was  t e s t e d  w i t h  t h r e e  s p i k e s  

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

3 2 3  O b s e r v a t i o n s

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

3 2 3 1  D a y s  t o  f u l l  b l o o m

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



3 2 3 2  V a s e  l i f e

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

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

3 2 3 3  S i z e  o f  f l o r e t s

S i z e  o f  t h e  f l o r e t s  was  m e a s u r e d  a s  t h e  d i a m e t e r  o f  
t h e  s e c o n d  f l o r e t  f i o m  t h e  b a s e  a n d  e x p r e s s e d  i n  c e n t i m e t e r s

3 2 3 4  N a t u r e  o f  b e n d i n g

D a y s  t a k e n  u n d e r  v a s e  c o n d i t i o n s  f o r  b e n d i n g  o r  
b r e a k i n g  o f  t h e  f l o r a l  s t e m  w a s  r e c o r d e d  P o s i t i o n  o f  
b r e a k a g e  was  a l s o  r e c o r d e d  a n d  e x p r e s s e d  a s  t h e  n u m b e r  o f  
f l o r e t s  b e l o w  t h e  p o i n t  o f  Lhe b r e a k

3 2 3 5  C o l o u r  a n d  c o l o u r  f a d i n g

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



3 2 3 6  N u m b e r  o f  f l o r e t s  o p e n  a t  a  Lime

Nu mb e r  o f  o p e n  f l o r e t s  p r e s e n t  a t  a  t i m e  i n  s p i k e s  

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

3 2 3 7  E s t i m a t i o n  o f  c o l o u r  p i g m e n t s  -  a n l h o o y a n i n s

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

d e s c r i b e d  b y  R a n g a n n a  ( 1 9 7 7 )  T h e  i n i t i a l  s t e p  was  a l c o h o l i c  

e x t r a c t i o n  o f  t h e  p l a n t  m a t e r i a l  ( p e t a l s )  One g r a m  o f  t h e  

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

B u c h n e r  f u n n e l  u s i n g  W h a t m a n  No 1 f i l t e r  p a p e r  a n d  t h e  

v o l u m e  was  m a l e  u p l o  10 0  ml A s m a l l  q u a n t i t y  ( 5  m l )  o f  t h e  

f i l t r a t e  w a s  t h e n  d i l u t e d  w i t h  e t h a n o l  i c  HC 1 t o  5 0  ml  t o  

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

r a n g e  o f  t h e  s p e c t r o p l i o t o  m e t e r  ( 5 3 5  Ylm) T h e  a n t h o c y a n i n  

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

a n d  q u a n t i t y  was  e x p r e s s e d  a s  mg p e r  100 g o f  t h e  s a m p l e

A b s o i b a n c e  V o l u m e  n a d e  u p  o f  T o t a l
_  a t  5 3 5  nm X t h e  e x t r a c t  u s e d  f o r  X V o l u m e  X 100

T o t a l  0D p e r  c o l o u r  m e a s u r e m e n t
100 g  s a m p l e  —  -

( x )  _  V o l u m e  (ml  o f  X W e i g h t  o f  l h e
t h e  e x t r a c t )  u s e d  s a m p l e  t a k e n



T i e  i b s o i b a n  p o f  a  sc l u l i o n  r o n l u n  i n g  1 mg p e l  ml

i s  e q u a l  t o  98 2 

T h e r e f o i c

x
T o t a l  a n t h o c y a m n  i n  mg p e r  100 g o f  t h e  s a mp l e  -

98 2

3 3 I n t e r p r e t a t i o n  o f  d a t a

The d a t a  g e n e r a t e d  f r om t h e  s t u d y  was s u b j e c t e d  t o  
a n a l y s i s  o f  v a i l a n c e  u s i n g  l h e  me t h o d s  s u g g e s t e d  by P a n s e  and  
S uk ha t me  ( 19 8 5 )  C o n  e l a t i o n  o f  s e l e c t e d  c h a r a c t e r s  wer e  
a l s o  wor ked  o u t  w i t h  t h e  w e a t h e r  p a r a m e t e r s  l i k e  t e m p e r a t u r e  
s u n s h i n e  h o u r s  r e l a t i v e  h u m i d i t y  a nd  r a i n f a l l



RESULTS



RESULTS

The salient results obtained from the study are 

presented in this chapter

4 1 Effect of planting dates and cultivars on the 

performance of gladiolus

The experimental data collected from the present 

study were statistically analysed to bring out the effect of 

time of planting on the growth and flowering of three 

gladiolus cultivars viz Her Majesty Vinks Glory and Oscar 

The results obtained under the present investigation are 

included in this chapter

4 1 1  Effect of planting date on growth parameters of 

gladiolus

The results of analysis of variance are given in 

Appendix II and mean values in Table 1



4 1 1 1  Days to 50 per cent corm sprouting

The  a n a l y s i s  o f  v a r i a n c e  i n d i c a t e d  t h a t  t h e  e f f e c t  
o f  p l a n t i n g  d a t e  o n  d a y s  t o  50  p e r  c e n t  co r m s p r o u t i n g  i s  
h i g h l y  s i g n i f i c a n t  ( T a b l e  1 a n d  A p p e n d i x  I I )  Corms  p l a n t e d  
m  O c t o b e r  ( T g )  t o o k  t h e  s h o r t e s t  d u r a t i o n  ( 1 5  56 d a y s )  t o  
a t t a i n  50 p e r  c e n t  s p r o u t i n g  w h i c h  s i g n i f i c a n t l y  d i f f e r e d  
f r o m  N o v e m b e r  ( 1 8  56  d a y s )  a n d  D e c e m b e r  p l a n t i n g s  ( 1 9  22  
d a y s )  w h i c h  w e r e  o n  p a r  A u g u s t  p l a n t i n g  t o o k  t h e  maximum 
t i m e  t o  r e c o r d  50 p e r  c e n t  s p r o u t i n g  ( 5 0  44 d a y s )

The  t h r e e  c u l t i v a r s  t e s t e d  a l s o  s h o we d  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  t i m e  t a k e n  f o r  50  p e r  c e n t  s p r o u t i n g  o f  
c o r m s  O s c a r  ( V g )  w a s  t h e  e a r l i e s t  ( 2 4  4 4  d a y s )  a n d  
s i g n i f i c a n t l y  s u p e r i o r  t o  He r  M a j e s t y  ( 2 6  78 d a y s )  a n d  V i n k s  
G l o r y  ( 2 8  50 d a y s )  The  v a r i e t i e s  He r  M a j e s t y  ( V^)  a n d  V i n k s  
G l o r y  (V2 ) w e r e  o n  p a r

T h e  p l a n t i n g  d a t e  x c u l t i v a r  i n t e r a c t i o n  e f f e c t s  
w e r e  a l s o  f o u n d  t o  b e  s i g n i f i c a n t  w i t h  t h e  t i m e  t a k e n  f o r  50 
p e r  c e n t  c o r m  s p r o u t i n g  r a n g i n g  f r o m  13 0 0  d a y s  i n  t g V 2 
( V i n k s  G l o r y  p l a n t e d  m  O c t o b e r )  t o  58 67 d a y s  i n  t ^Vg (Vinlcs



G l o r y  p l a n t e d  i n  A u g u s t )  V i n k s  G l o r y  p l a n t e d  i n  O c t o b e r  was  
s i g n i f i c a n t l y  s u p e r i o r  c o m p a r e d  t o  t h e  o t h e r  c o m b i n a t i o n s

4 1 1 2  Da y s  t o  100 p e r  c e n t  c o r m  s p r o u t i n g

The  d a y s  t a k e n  f o r  100 p e r  c e n t  s p r o u t i n g  o f  c o r ms

f o l l o w e d  a  t r e n d  s i m i l a r  t o  t h a t  o f  d a y s  t a k e n  f o r  50 p e r  
c e n t  s p r o u t i n g  ( T a b l e  1 a n d  A p p e n d i x  I I )  T h e  p l a n t i n g  
d a t e s  c u l t i v a r s  a n d  t h e i r  c o m b i n a t i o n s  e x e r 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  t h i s  c h a r a c t e r

O c t o b e r  p l a n t i n g  ( T g )  was  t h e  e a r l i e s t  t o  a t t a i n
100 p e r  c e n t  s p r o u t i n g  ( 32  67 d a y s )  a n d  A u g u s t  p l a n t i n g  ( T j )
s h o w e d  maxi mum d e l a y  ( 7 3  0 0  d a y s )  N o v e m b e r  a n d  D e c e m b e r  
p l a n t i n g s  ( 3 6  22 d a y s  a n d  37 11 d a y s  r e s p e c t i v e l y )  w e r e  f o u n d  
t o  be  on  pa i

Among t h e  c u l t i v a r s  O s c a r  ( V g )  was  t h e  e a r l i e s t  
( 4 2  56 d a y s )  t o  show 100 p e r  c e n t  s p r o u t i n g  a n d  w h i c h  on  p a r
w i t h  He r  M a j e s t y  ( V^)  The  l a t t e r  t o o k  46 67 d a y s  f o r  100
p e r  c e n t  co r m s p r o u t i n g  a s  w h i l e  V i n l s  G l o r y  t o o k  49 67 d a y s
t h e  two v a r i e t i e s  b e i n g  on  p a r



P l a n t i n g  o f  V i n k s  G l o r y  d u r i n g  O c t o b e r  ( t g V 2 ) 
w a s  f o u n d  t o  b e  t h e  b e s t  c o m b i n a t i o n  r e s u l t i n g  i n  t h e
s h o r t e s t  d u r a t i o n  f r o m p l a n t i n g  t o  c o m p l e t e  s p r o u t i n g  ( 31  33 
d a y s )  H o w e v e r  d a y s  t a k e n  f o r  1 0 0  p e r  c e n t  s p r o u t i n g  b y  
O c t o b e r  N o v e m b e r  a n d  D e c e m b e r  p l a n t i n g  o f  H e r  M a j e s t y
( 33  00  35 67 a n d  38 67 d a y s  r e s p e c t i v e l y )  a n d  O s c a r  ( 3 3  67
35 33 a n d  33 33 d a y s  r e s p e c t i v e l y )  a n d  No vembe r  p l a n t i n g  o f  
V i n k s  G l o r y  ( 37  67 d a y s )  w e r e  n o t  s i g n i f i c a n t l y  d i f f e r e n t  
f r o m  t g V 2 The  maximum d u r a t i o n  was  r e c o r d e d  b y  V i n k s  G l o r y  
p l a n t e d  d u r i n g  A u g u s t  ( 8 3  67 d a y s )

4 1 1 3  P l a n t  H e i g h t

T h e  r e s u l t s  o f  a n a l y s i s  o f  v a r i a n c e  s h o w e d
s i g n i f i c a n t  e f f e c t s  o f  p l a n t i n g  d a t e s  c u l t i v a r s  a n d  p l a n t i n g  
d a t e  x c u l t i v a r  i n t e r a c t i o n  on  p l a n t  h e i g h t  ( A p p e n d i x  I I )  

The  d a t a  p r e s e n t e d  i n  T a b l e  1 r e v e a l e d  t h a t  O c t o b e r  p l a n t i n g  
( T g )  r e g i s t e r e d  t h e  t a l l e s t  p l a n t s  ( 7 7  27 cm)  w h e r e a s  t h e  
s h o r t e s t  p l a n t s  w e r e  p r o d u c e d  i n  J a n u a r y  p l a n t i n g s  ( 67  58 
cm)  N o v e m b e r  ( T ^ )  a n d  S e p t e m b e r  ( T 2 ) p l a n t i n g s  p r o d u c e d  
p l a n t s  w i t h  h e i g h t s  75 17 cm a n d  74 16 cm r e s p e c t i v e l y  w h i c h  
w e r e  on  p a r  w i t h  O c t o b e r  p l a n t i n g s



The v a r i e t a l  e f f e c t  on  p l a n t  h e i g h t  was  a l s o  f oun d  
t o  be  s i g n i f i c a n t  w i t h  V i n k s  G l o r y  (V2 ) p r o d u c i n g  t h e  t a l l e s t  
p l a n t s  ( 78 15 cm) f o l l o w e d  by O s c a r  ( 74 29 cm) The s h o r t e s t  
p l a n t s  we r e  o b s e r v e d  i n  t h e  c u l t i v a r  Her  M a j e s t y  ( 66  71 cm)

The p l a n t  h e i g h t  was  a l s o  s i g n i f i c a n t l y  i n f l u e n c e d  
by  t h e  i n t e r a c t i o n  e f f e c t  o f  p l a n t i n g  d a t e s  w i t h  c u l t i v a r s  
The p l a n t  h e i g h t  r e c o r d e d  r a n g e d  f r om 62 10 cm i n  t 2 Vj (Her  
M a j e s t y  p l a n t e d  m  S e p t e m b e r )  t o  83 37 cm i n  t 2 V2 ( V i n k s  
G l o r y  m  S e p t e m b e r )  P l a n t  h e i g h t s  a t t a i n e d  by  t ^V2 t 3 V2 
t 1 V 3  t 3V3 a nd  t 4 V3 ( 8 0  33 79 13 73 53 78 73 a nd  78 40 cm
r e s p e c t i v e l y )  we r e  on p a r  w i t h  12V2

4 1 1 4  Number  o f  s h o o t s  p e r  p l a n t

The d a t a  on t h e  number  o f  s h o o t s  p r o d u c e d  p e r  p l a n t  
( T a b l e  1 a n d  Ap p e n d i x  I I  ) r e v e a l e d  no s i g n i f i c a n t  d i f f e r e n c e  
r e s p o n s e  t o  p l a n t i n g  d a t e s  T h e  i n t e r a c t i o n  e f f e c t  o f  
p l a n t i n g  t i m e  a n d  c u l t i v a r  w a s  a l s o  n o t  s t a t i s t i c a l l y  
s i g n i f l e a n t

H o w e v e r  t h e  n u m b e r  o f  s h o o t s  p e r  p l a n t  wa 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  t h e  c u l t i v a r s  V i n k s  G l o r >



r e c o r d e d  t h e  m a x i m a l  t i l l e r i n g  (1 18 1 1 1 1 e r / p 1 a n t ) a n d  was
s i g n i f i c a n t l y  s u p e r i o r  t o  t h e  o t h e r  t w o  v a r i e t i e s  H e r  

M a j e s t y  r e c o r d e d  t h e  l o w e s t  n u m b e r  ( 1  0 1 )  o f  t i l l e r s  p e r  
p l a n t

4 1 1 5  Nu mber  o f  l e a v e s  p e r  p l a n t

T h e  p l a n t i n g  d a t e s  a n d  v a r i e t i e s  e x e r t e d  

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

p l a n t  ( T a b l e  1 a n d  A p p e n d i x  I I )  T h e  a v e r a g e  n u m b e r  o f  

l e a v e s  p e r  p l a n t  r a n g e d  b e t w e e n  7 96 i n  J a n u a r y  p l a n t i n g  a n d  

9 52 m  N o v e m b e r  p l a n t i n g  T h e  d i f f e r e n c e  i n  t h e  n u m b e r  o f  

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

V i n k s  G l o r y  ( V2 ) r e c o r d e d  t h e  maximum n u m b e r  o f  

l e a v e s  p e r  p l a n t  ( 9  7 6 )  a n d  H e r  M a j e s t y  ( V ^ )  t h e  m i n i m u m  

( 7  3 8 )  T h e  i n t e r a c t i o n  e f f e c t  a l s o  e x e r t e d  s i g n i f i c a n t  
i n f l u e n c e  w i t h  t h e  maximum a n d  mi n i mum n u m b e r  o f  l e a v e s  p e r  
p l a n t  r e c o r d e d  i n  V i n k s  G l o r y  p l a n t e d  i n  N o v e m b e r  ( 11 3 3 )  a n d  
H e r  M a j e s t y  p l a n t e d  i n  J a n u a r y  ( 6  0 7 )  r e s p e c t i v e l y



Table I effect of planting dates and cultivars on growth parameters of gladiolus

Treatisents Days to 
501 cors 
sporut ng

Days to 
1001 core 
sporuting

Plant
height
(c b )

No of 
shoots 
per 
plant

No of 
leaves 
per 
plant

Leaf 
area 
(CB )

Days to 
50k spike 
energence

Days to 
1002 spike 
energence

Fusanum 
incidence 
(infected 
plants 

per plot)

Planting dates 
T| Mid Aug 50 At 73 00 73 36 1 07 8 52 576 58 I0A 89 121 33 3 56(1 97)
T2 H d Sept 27 61 55 78 7A 16 1 12 8 17 6A1 20 89 33 115 II 1 78(1 51)
Tj Hid Oct 15 56 32 67 77 27 1 09 8 62 578 57 ai 22 102 AA 2 33(1 79)
TA H d Nov 18 56 36 22 75 17 1 II 9 52 608 38 70 89 92 44 4 33(2 13)
T5 Hid Oec 19 22 37 11 10 11 1 0A 8 50 525 68 81 67 103 22 3 00(1 93)

h »"< Jan 28 00 A3 00 61 58 1 02 7 96 A5I 61 95 AA 111 33 4 00(2 15)

CD (0 05) 2 786 A 250 3 607 US 0 593 94 020 6 35 1 6 588 NS

Cultivars

Vl Her Majesty 26 78 46 6? 66 71 1 01 7 38 396 85 80 72 96 67 6 50(2 65)

h Kinks Glory 28 50 49 67 78 15 1 18 9 76 674 39 95 28 119 22 1 11(1 40)

h Oscar 24 44 42 56 74 29 1 03 8 51 619 67 85 72 107 06 I 89(1 68)
CD (0 05) 1 970 3 005 2 551 0 072 0 419 66 482 4 49 1 4 659 0 287

Interact ons

V l 46 67 70 00 66 20 1 00 7 57 374 37 102 67 113 67 8 67(3 II)

V 2 58 61 83 67 80 33 1 20 9 07 150 67 109 61 129 67 0 67(1 24)

TI»J 46 00 65 33 73 53 1 00 8 93 604 70 182 33 120 67 1 33(1 52)

contd



T reatnents Days to 
SOt c o m  
sporuting

Days to 
1001 c o m  
sporuting

Plant
height
leu)

No of 
shoots 
per 
plant

No of 
leaves 
per 
plant

Leaf
area
(cir)

Days to 
501 spike 
eaergence

Days to Fusar up 
1001 sp ke incidence 
eaergence (infected 

plant 
per plot)

Vi 30 00 59 00 62 10 1 00 8 20 426 13 85 67 102 67 4 00(2 02)

hh 30 33 50 67 83 37 1 37 9 33 793 40 98 67 127 00 0 00(1 00)

Va 22 67 69 67 77 00 1 00 6 97 704 07 83 67 115 67 1 33(1 52)

V l 16 33 33 0D 73 93 1 07 8 07 421 70 77 00 93 67 3 00(2 00)

V 2 13 00 31 33 79 13 1 13 9 13 625 90 85 67 114 67 1 67(1 55)

Vi 1? 33 33 67 78 73 1 07 8 67 688 10 81 00 99 00 2 33(1 82)

V i 17 33 35 67 70 39 1 00 7 75 507 80 63 33 82 j 10 00(3 31)

Vz IS 00 37 61 76 73 1 27 II 33 656 00 78 67 101 67 0 67(1 28)

V 3 20 33 35 3j 78 40 1 0 9 47 661 33 70 67 93 33 2 33(1 80)

Vi 17 67 38 ’ 64 37 I 00 6 63 358 47 70 33 89 67 5 67(2 55)

V2 20 33 39 33 76 27 1 07 10 20 625 30 92 33 116 67 1 61(1 63)

T5V3 19 67 33 33 71 67 1 07 8 67 593 27 82 33 103 33 1 67(1 63)

V i 32 67 43 67 63 27 1 00 6 07 292 60 85 33 98 00 7 67(2 94)

Vz 30 67 47 33 73 01 1 07 9 48 595 10 106 67 125 67 2 00(1 72)

T6v3 20 67 38 00 66 42 1 00 8 33 466 53 94 33 110 33 2 33(1 79)
CO (0 05) 6 827 7 361 6 248 NS 1 027 NS NS NS (0 704)

Note Figures to paranthes s denote transformed (Vx * 1) values 
NS Not s gn fleant



4 1 1 6  Leaf Area

P l a n t i n g  t i m e  a s  w e l l  a s  v a r i e t i e s  e x e r 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  l e a f  a r e a  H o w e v e r  t h e i r  
i n t e r a c t i o n  e f f e c t  was n o t  s i g n i f i c a n t  ( T a b l e  1 a nd  Ap p e n d i x
I I )

L e a f  a r e a  r e c o r d e d  by  t h e  f i r s t  f o u r  p l a n t i n g
Od a t e s  v i z  576 58cm f o r  Au g u s t  641 20cm f o r  S e p t e m b e r  

578 57 cm f o r  O c t o b e r  and  608 38 cm f o r  November  we r e  on  p a r  
The l a s t  two p l a n t i n g  d a t e s  ( December  a nd  J a n u a r y )  r e g i s t e r e d

o ol e s s e r  l e a f  a r e a ( 5 2 5  68 cm and  451 41 cm r e s p e c t i v e l y )  a nd  
we r e  on  p a r

V i n k s  G l o r y  r e c o r d e d  t h e  max i mum l e a f  a r e a  o f  
674 39 cm^ w h i c h  was on  p a r  w i t h  v a r i e t y  O s c a r  ( 619  67 cm^) 
Her  M a j e s t y  h a d  p l a n t s  w i t h  s i g n i f i c a n t l y  l e s s e r  l e a f  a r e a  
( 396 85 cm ) co mp a r e d  t o  t h e  o t h e r  two v a r i e t i e s

4 1 7  Da y s  t o  50  p e r  c e n t  S p i k e  e m e r g e n c e

The p l a n t i n g  d a t e s  a s  w e l l  a s  v a r i e t i e s  e x h i b i t e d  
h i g h l y  s i g n i f i c a n t  d i f f e r e n c e  m  d a y s  t a k e n  f o r  50 p e r  c e n t



s p i k e  e m e r g e n c e  ( T a b l e  1 a n d  A p p e n d i x  I I )  N o v e m b e r  
p l a n t i n g  ( T ^ )  t o o k  t h o  l e a s t  n u mbe r  o f  d a y s  ( 7 0  8 9 )  f o r  50 
p e r  c e n t  s p i k e  e m e r g e n c e  The  t i m e  t a k e n  by  O c t o b e r  p l a n t i n g  
( 81  22 d a y s )  a n d  De c e mb e r  p l a n t i n g  ( 81 67 d a y s )  w e r e  on  pa i  
a n d  w e r e  d e l a y e d  c o m p a r e d  t o  N o v e m b e r  p l a n t i n g  A u g u s t  
p l a n t i n g  ( T ^ )  t o o k  t h e  l o n g e s t  t i m e  t o  r e c o r d  50 p e r  c e n t  
s p i k e  e m e r g e n c e  ( 1 0 4  89 d a y s )

T h e  c u l t i v a r  H e r  M a j e s t y  ( V j )  r e g i s t e r e d  t h e  
s h o r t e s t  d u r a t i o n  f r o m  p l a n t i n g  t o  s p i k e  e m e r g e n c e  ( 8 0  72 

d a y s )  a n d  V i n k s  G l o r y  ( V2 ) t h e  l o n g e s t  d u r a t i o n  ( 9 5  28 d a y s )  
O s c a r  ( Vg )  t o o k  i n t e r m e d i a t e  d u r a t i o n  ( 8 5  72  d a y s )  f r o m  
p l a n t i n g  t o  50 p e r  c e n t  s p i k e  e m e r g e n c e  The  i n t e r a c t i o n  
e f f e c t  o f  c u l t i v a r s  a n d  p l a n t i n g  d a t e s  w e r e  f o u n d  t o  b e  n o t  
s i g n i f l e a n t

4 1 1 8  Da y s  t o  100 p e r  c e n t  S p i k e  e m e r g e n c e

T h e  d a t a  p r e s e n t e d  i n  T a b l e  1 a n d  A p p e n d i x  I I  
r e v e a l e d  t h a t  b o t h  p l a n t i n g  d a t e s  c u l t i v a r s  i n f l u e n c e d  t h e  
t i m e  t a k e n  f o r  100 p e r  c e n t  s p i k e  e m e r g e n c e  The  i n t e r a c t i o n  
e f f e c t s  d i d  n o t  e x e r t  s i g n i f i c a n t  i n f l u e n c e  o n  d a y s  t o  100 
p e r  c e n t  s p i k e  e m e r g e n c e



No ve mbe r  p l a n t i n g  ( T ^ )  was  t h e  e a r l i e s t  t o  r e g i s t e r  
10 0  p e r  c e n t  s p i k e  e m e r g e n c e  ( 9 2  4 4  d a y s )  f o l l o w e d  b y  
O c t o b e r  ( 1 0 2  44 d a y s )  a n d  D e c e m b e r  ( 1 0 3  22 d a y s )  p l a n t i n g s  
w h i c h  w e r e  on  p a r  A u g u s t  p l a n t i n g  ( T j )  t o o k  t h e  maximum 
t i m e  t o  r e c o r d  100 p e r  c e n t  s p i k e  e m e r g e n c e  ( 121  33 d a y s )

The  t i m e  t a k e n  f o r  100 p e r  c e n t  s p i k e  e m e r g e n c e  by  

t h e  t h r e e  c u l t i v a r s  f o l l o w e d  a  p a t t e r n  s i m i l a r  t o  t h a t  o f  t h e  
t i m e  t a k e n  f o r  50 p e r  c e n t  s p i k e  e m e r g e n c e  The  t i m e  t a k e n  
b y  t h e  t h r e e  c u l t i v a r s  H e r  M a j e s t y  ( V j )  O s c a r  ( V g )  a n d  
V i n k s  G l o r y  ( V 2 ) w e r e  9 6  6 7  1 0 7  0 6  a n d  1 1 9  2 2  d a y s
r e s p e c t i v e l y  w h i c h  w e r e  s i g n i f i c a n t l y  d i f f e r e n t  f r o m  e a c h  
o t h e r

4 1 1 9  I n c i d e n c e  o f  F u s a r i u m  w i l t

The  d a t a  o n  t h e  n u m b e r  o f  i n f e c t e d  p l a n t s  p e r  p l o t  
w e r e  t r a n s f o r m e d  t o  t h e  c o r r e s p o n d i n g  s q u a r e  r o o t  o f  ( v a l u e  +
1)  p r i o r  t o  t h e  a n a l y s i s  o f  v a r i a n c e  The  r e s u l t s  ( T a b l e  1 
a n d  A p p e n d i x  I I )  s h o w e d  t h a t  p l a n t i n g  d a t e s  d i d  n o t  
s i g n i f l e a n t  1 y i n f l u e n c e  t h e  e x t e n t  o f  F u s a r i u m  w i l t  
i n c i d e n c e



P l a t e  3
Vi ew o f  p l o t s  w i t h  s e v e r e  i n c i d e n c e  o f  F u s a r i u m  w i l t

P l a t e  4
Corms  o f  H e r  M a j e s t y  V i n k s  G l o r y  a n d

(V,) (V,)
O s c a r

(V,)



p

I f



H o w e v e r  t h e  v a r i e t a l  d i f f e r e n c e  w a s  h i g h l y  
s i g n i f i c a n t  V i n k s  G l o r y  ( Vg )  r e g i s t e r e d  t h e  l e a s t  d e g r e e  o f
i n c i d e n c e  ( a  me a n  o f  1 11 i n f e c t e d  p l a n t s  p e r  p l o t )  among  t h e

t h r e e  v a r i e t i e s  O s c a r  ( Vg )  r e c o r d e d  m e d i u m  i n c i d e n c e  
( 1  8 9 )  w h i l e  H e r  M a j e s t y  ( V ^ )  s h o w e d  t h e  m a x i m u m
s u s c e p t i b i l i t y  ( a  m e a n  o f  6 50  i n f e c t e d  p l a n t s  p e r  p l o t )

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

i n t e r a c t i o n  e f f e c t s  V i n k s  G l o r y  p l a n t e d  i n  S e p t e m b e r  

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

d i s e a s e  i n c i d e n c e  w a s  n o t i c e d  i n  H e r  M a j e s t y  p l a n t e d  i n  

N o v e m b e r  ( 1 0  o u t  o f  t h e  15 p l a n t s / p l o t )

4 1 2  E f f e c t  o f  p l a n t i n g  d a t e s  o n  s p i k e  c h a r a c t e r i s t i c s  o f  
g l a d i o l u s

T h e  r e s u l t s  o f  a n a l y s i s  o f  v a r i a n c e  a r e  g i v e n  i n
A p p e n d i x  I I  a n d  t h e  me a n  v a l u e s  i n  T a b l e  2

4 1 2 1  S p i k e  l e n g t h

P l a n t i n g  d a t e s  a n d  c u l t i v a r 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 p i k e  l e n g t h s  H o w e v e r  t h e i r  i n t e r a c t i o n  
e f f e c t s  w e r e  n o t  s i g n i f i c a n t  ( T a b l e  2 a n d  A p p e n d i x  I I )



The  l o n g e s t  s p i k e s  w e r e  p r o d u c e d  b y  S e p t e m b e r  
p l a n t i n g s  (61 16 cm) w h i c h  was  s i g n i f i c a n t l y  l o n g e r  t h a n
Au gu s t  ( 57 50 cm) a nd  O c t o b e i  ( 55 64 cm) p l a n t i n g s  wh i c h  
w e r e  o n  p a r  F u r t h e r  d e l a y  i n  p l a n t i n g  w a s  f o u n d  t o  
s i g n i f i c a n t l y  r e d u c e  t h e  s p i k e  l e n g t h s  (50 08 cm a n d  43 70 cm 
m  December  (Tg)  a nd  J a n u a r y  ( Tg)  p l a n t i n g s  r e s p e c t i v e l y )

The l o n g e s t  s p i k e s  we r e  p r o d u c e d  by  O s c a r  ( 59  57 
cm) wh i c h  was s i g n i f i c a n t l y  s u p e r i o r  t o  V i n k s  G l o r y  ( 54  18 
cm) Her  M a j e s t y  p i o d u c e d  s i g n i f i c a n t l y  s h o r t e r  s p i k e  o f  
47 19 cm l e n g t h

4 1 2 2  R a c h i s  l e n g t h

L e n g t h  o f  r a c h i s  o f  i n f l o r e s c e n c e s  wer e  f o u n d  t o  be  
s i g n i f i c a n t l y  i n f l u e n c e d  by  p l a n t i n g  d a t e s  a nd  v a r i e t i e s  and 
t h e i r  c o m b i n a t i o n  e f f e c t s  ( T a b l e  2 a n d  Ap p e n d i x  I I )

The maximum i a c h i s  l e n g t h  was r e c o r d e d  by S e p t e m b e r  
p l a n t i n g s  (47 83 cm) f o l l o w e d  by  Au g u s t  p l a n t i n g s  (44 18 cm) 
wh i c h  we r e  s i g n i f i c a n t l y  s u p e r i o r  t o  o t h e r  p l a n t i n g  d a t e s  
O c t o b e r  (41 27 cm) and  Novel  b e r  ( 40  41 cm) p l a n t i n g s  wer e  on



p a r  The  mi n i mum r a c h i s  l e n g t h  wa s  r e c o r d e d  b y  J a n u a r y  
p l a n t i n g s  (31 40 cm)

O s c a r  w h i c h  r e c o r d e d  t h e  maxi mum s p i k e  l e n g t h  
a l s o  r e g i s t e r e d  t h e  maximum r a c h i s  l e n g t h  ( 46 77 cm) The 
r a c h i s  l e n g t h  o f  V i n k s  G l o r y  ( 3 9  83  cm)  wa s  s i g n i f i c a n t l y  
l o we r  t h a n  t h a t  o f  O s c a r  Her  M a j e s t y  r e c o r d e d  t h e  s h o r t e s t  
r a c h i s  l e n g t h  o f  34 92 cm

T h e  l o n g e s t  r a c h i s  w a s  r e c o r d e d  i n  t h e  
i n f l o r e s c e n c e  o f  O s c a r  p l a n t e d  i n  S e p t e m b e r  ( 56  57 cm) and  
was  s i g n i f i c a n t l y  s u p e r i o r  t o  o t h e r  c o m b i n a t i o n s  T h e  
s h o r t e s t  r a c h i s  was  p r o d u c e d  b y  H e r  M a j e s t y  p l a n t e d  m  
J a n u a r y  ( 26  93 cm)

4 1 2 3  Number  o f  f l o r e t s  p e r  s p i k e

The d a t a  ( T a b l e  2 a n d  Ap p e n d i x  I I )  i n d i c a t e d  t h a t  
s i g n i f i c a n t  i n f l u e n c e  was e x e r t e d  by  t h e  d i f f e r e n t  p l a n t i n g  
d a t e s  a n d  c u l t i v a r s  a nd  t h e i r  i n t e r a c t i o n  e f f e c t

The a v e r a g e  number  o f  f l o r e t s  p e r  s p i k e  r a n g e d  f rom 
8 27 ( J a n u a r y  p l a n t i n g )  t o  13 02 ( A u g u s t  p l a n t i n g )  S e p t e mb e r



p l a n t i n g s  <12 3 4 )  w e r e  o n  p a r  w i t h  A u g u s t  p l a n t i n g s  D e l a y e d  
p l a n t i n g s  a f t e r  N o v e m b e r  ( 11  17 cm) r e s u l t e d  i n  s i g n i f i c a n t  
r e d u c t i o n  i n  t h e  n u m b e r  o f  f l o r e t s  p e r  s p i k e  ( 9  36  i n  
D e c e m b e r  p l a n t i n g s  a n d  8 27 i n  J a n u a r y  p l a n t i n g s )

O s c a r  p r o d u c e d  t h e  maximum n u m b e r  o f  f l o r e t s  p e r  

s p i k e  ( 1 2  3 1 )  f o l l o w e d  b y  H e r  M a j e s t y  ( 1 0  5 6 )  a n d  t h e s e  two 

v a r i e t i e s  d i f f e r e d  s i g n i f i c a n t l y  f r o m  o n e  a n o t h e r  H e r  
M a j e s t y  a n d  V i n k s  G l o r y  ( 1 0  0 8 )  w e r e  o n  p a r  w i t h  r e g a r d  t o  
t h e  n u m b e r  o f  f l o r e t s

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

t h e  maximum n u m b e r  o f  f l o r e t s  ( 1 4  43  e a c h )  T h e  c o m b i n a t i o n s  

t ^ V g  ( 1 4  1 3 )  a n d  t j V g  ( 1 3  1 0 )  w e r e  n o t  s i g n i f i c a n t l y  

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

4 1 2 4  S i z e  o f  f l o r e t s

F l o r e t  d i a m e t e r  w a s  f o u n d  t o  b e  s i g n i f i c a n t l y  
i n f l u e n c e d  d a t e s  o f  p l a n t i n g  a n d  v a r i e t a l  d i f f e r e n c e s  
H o w e v e r  t h e  c o m b i n a t i o n  e f f e c t  o f  p l a n t i n g  d a t e  x v a r i e t y  
f a i l e d  t o  i n f l u e n c e  t h e  s i z e  o f  f l o r e t  ( T a b l e  2 a n d  A p p e n d i x
I I )



Table ? Effect of planting dates and cultivars on spite character st cs of gladiolus

Treatment Spike
length

(c b )

Rachis
length
(ca)

No of 
florets 
per 
spike

Size of 
florets 
(ca)

Girth 
of spike 
stalk 
(ca)

Days fron 
spike 

eaergence 
to opening

Blooaing
period
(days)

Vase
life

Idays)

Planting dates 

T| Hid Aug 5? 50 44 18 13 02 II 57 3 00 6 46 8 22 9 34
r2 H d Sept (1 10 47 83 12 34 II 46 3 03 6 63 1 33 8 33

Ij Hid Oct 55 64 41 27 II 74 10 89 2 97 6 83 7 00 8 33

Ta Hid Nov 53 80 40 41 II 17 10 88 3 26 6 88 6 89 8 11

15 Hid Dec 50 08 37 96 9 36 10 50 3 12 6 34 6 22 7 22

h " d dan 43 10 31 40 8 27 10 01 3 02 5 97 5 11 6 00

CD (0 05) 3 218 2 853 0 960 0 712 0 170 0 328 1 146 1 196

Cultivars

V1 Her Ka]esty 47 19 34 92 10 56 9 77 2 87 6 02 6 44 7 67

h Vinks Glory 54 18 39 83 10 08 10 98 3 05 7 32 7 50 8 61

*3 Oscar 59 57 46 77 12 31 II 91 3 28 6 22 6 45 7 39
CO (0 05) 2 320 2 017 0 679 0 503 0 120 0 232 0 814 0 846

Interactions

¥ i 53 43 40 37 11 83 10 97 2 83 ( 00 8 33 9 70

¥ 2 57 97 44 33 13 10 II 33 3 00 7 20 9 33 10 33

¥ 3 (1 10 47 83 14 13 12 40 3 17 6 17 7 00 8 00

contd



Ireataent Spite
length
(ca)

Rachis
length
(ca)

No of 
florets 
per 
sp ke

S u e  of 
florets 
(c b )

Girth 
of spike 
stalk 
(c b )

Days froii 
spike 

eaergence 
to opening

Olooing
period
(days)

Vase
life

(days)

V i 54 83 41 50 10 93 10 33 2 93 6 10 7 00 8 00

hh 60 57 45 43 11 67 12 00 2 90 7 63 8 00 9 33

hh 68 07 56 57 14 43 12 03 3 27 6 17 7 00 7 67

V l 48 87 35 60 II 60 10 17 2 80 6 17 6 00 7 67

i3v2 54 60 38 37 9 20 10 27 2 93 7 90 8 33 9 33

V 3 63 47 49 83 14 43 12 23 3 17 6 43 6 67 8 00

V i 45 40 33 67 11 73 9 53 2 97 6 23 6 67 7 67

V z 53 10 38 30 9 15 11 00 3 27 7 97 7 00 8 33

V 3 62 90 49 27 12 62 12 10 3 53 6 43 7 00 8 33

V i 42 20 31 47 9 40 9 00 2 8? 6 00 6 33 7 33

V i 51 10 38 93 9 00 10 80 3 13 6 77 6 33 7 67

V s 56 93 43 47 9 67 II 70 3 37 6 27 6 00 6 67

V l 38 40 26 93 7 87 8 60 2 80 5 60 4 33 5 67

V z 47 77 33 60 8 33 10 47 3 07 6 43 6 00 6 67

V 3 44 93 33 67 8 60 10 97 3 20 5 87 5 00 5 67

CD (0 05) US 4 941 1 662 NS NS NS NS NS

US Hot significant



E a r l y  p l a n t i n g s  ( v i z  A u g u s t  ( I   ̂) S e p t e m b e r  ( T 2 ) 
O c t o b e r  ( T 3 ) a n d  November  ( T ^ )  r e c o r d e d  l a r g e r  s i z e d  f l o r e t s  
o f  11 57 cm 11 46 cm 10 89 m a n d  10 88 cm r e s p e c t i v e l y  a nd  
w e r e  on  p a r  The  f l o r e t  s i z e  o f  D e c e m b e r  ( 1 0  50 cm) a n d  
J a n u a r y  ( 1 0  01 cm) p l a n t i n g s  w e r e  s i g n i f i c a n t l y  s m a l l e r

T h e  f l o r e t  s i z e  r e g i s t e r e d  b y  t h e  c u l t i v a r s  w a s  
maximum a n d  s i g n i f i c a n t l y  s u p e r i o r  i n  O s c a r  (11 91 cm) a n d  
minimum i n  He r  M a j e s t y  ( 9  77 cm) V i n k s  G l o r y  p r o d u c e d  a  
f l o r e t  s i z e  o f  10 98 cm w h i c h  was  s i g n i f i c a n t l y  s u p e r i o r  t o  
He r  M a j e s t y

4 1 2 5  G i r t h  o f  s p i k e  s t a l k

S i g n i f i c a n t  d i f f e r e n c e s  c o u l d  b e  n o t i c e d  i n  t h e  
g i r t h  o f  s p i k e  s t a l k s  o f  d i f f e r e n t  p l a n t i n g  d a t e s  a n d  
c u l t i v a r s  T h e  i n t e r a c t i o n  e f f e c t s  w e r e  h o w e v e r  n o t  
s i g n i f i c a n t  s t a t i s t i c a l l y  ( T a b l e  2 a n d  A p p e n d i x  I I )

Novembe r  p l a n t i n g s  ( T ^ )  p r o d u c e d  t h e  maximum g i r t h  
o f  s p i k e  s t a l k s  ( 3  26 cm)  T h e  g i r t h  o f  s p i k e  s t a l k s  
r e c o r d e d  i n  a l l  o t h e r  p l a n t i n g  d a t e s  l e  De c e mb e r  ( 3  12 cm)



S e p t e m b e r  (3 03 cm) J a n u a r y  (3  02 cm) A u g u s t  (3 00 cm) and
O c t o b e r  ( 2  97 cm) we r e  f o u n d  t o  be  on p a r

The  g i r t h  o f  s p i k e  s t a l k s  r e c o r d e d  b y  t h e  t h r e e
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  f r o m  e a c h  o t h e r  T h e
maximum g i r t h  o f  3 28 cm was  r e c o r d e d  i n  O s c a r  a n d  t h e  
minimum i n  Her  M a j e s t y  <2 87 cm)

4 1 2 6  Days  f r om s p i k e  e m e r g e n c e  t o  o p e n i n g  o f  f l o r e t s

The d u r a t i o n  f rom s p i k e  e m e r g e n c e  t o  o p e n i n g  o f  t h e  
f l o r e t s  was  s i g n i f i c a n t l y  i n f l u e n c e d  by d i f f e r e n t  p l a n t i n g  
d a t e s  ( T a b l e  2 and  Ap p e n d i x  I I )  The number  o f  d a y s  t a k e n  by 
No v e mb e r  ( T ^ )  O c t o b e r  ( T g )  a n d  S e p t e m b e r  p l a n t i n g s  ( T g )  
(6  88 6 83 a nd  6 63 r e s p e c t i v e l y )  we r e  f o u n d  t o  be  on  p a r
The s p i k e s  o f  J a n u a r y  p l a n t i n g  ( Tg)  t o o k  t h e  s h o r t e s t  t i me  
( 5  97  d a y s )  a n d  d i f f e r e d  s i g n i f i c a n t l y  f r o m  t h e  o t h e r  
p l a n t i n g  d a t e s

The c u l t i v a r s  O s c a r  a n d  Her  M a j e s t y  t o o k  6 22 and 
6 02 d a y s  r e s p e c t i v e l y  f r om s p i k e  e m e r g e n c e  t o  o p e n i n g  o f  
f l o r e t s  a n d  w e r e  o n  p a r  V i n k s  G l o r y  r e c o r d e d  a
s i g n i f i c a n t l y  l o n g e r  d u r a t i o n  o f  7 32 d a y s



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

4 1 2 7  B l o o m i n g  p e r i o d

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

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

e f f e c t  was  n o t  s i g n i f i c a n t  ( T a b l e  2 a n d  A p p e n d i x  I I )

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

d e l a y  i n  p l a n t i n g  A u g u s t  p l a n t i n g  Look t h e  maximum n u m b e r  

o f  d a y s  ( 8  2 2 )  w h i c h  was  on  p a r  w i t h  S e p t e m b e r  p l a n t i n g  ( 7  33 

d a y s )  T h e  mi n i mum d a t e  was  t a k e n  b y  J a n u a r y  p l a n t i n g  ( 5  11 

d a y s )  T h e  b l o o m i n g  p e r i o d  o f  s p i k e s  o f  D e c e m b e r  p l a n t i n g
( 6  2 2 )  was  o n  p a r  w i t h  t h a t  o f  T a n u a r y  p l a n t i n g s

T h e  v a r i e t i e s  H e r  M a j e s t y  a n d  O s c a r  h a d  s h o r t e r  
b l o o m i n g  p e r i o d s  o f  6 44 a n d  6 45  d a y s  r e s p e c t i v e l y  a n d  w e r e  
o n  p a r  V i n k s  G l o r y  r e c o r d e d  s i g n i f i c a n t l y  l o n g e r  b l o o m i n g  
p e r i o d  o f  7 50 d a y s



4 1 2 8  Va s e  l i f e  o f  o u t  s p i k e s

T h e  v a s e  l i f e  o f  c u t  g l a d i o l u s  i n f l o r e s c e n c e  
r e c o r d e d  i n  d a y s  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  b o t h  
p l a n t i n g  d a t e s  and  c u l t i v a r s  The p l a n t i n g  d a t e  x c u l t i v a r  
i n t e r a c t i o n  ha d  no s i g n i f i c a n t  e f f e c t  i n t e r a c t i o n  on  v a s e  
l i f e  ( T a b l e  2 a n d  Ap p e n d i x  I I )

The  v a s e  l i f e  o f  c u t  s p i k e s  was  s i g n i f i c a n t l y  
r e d u c e d  by d e l a y  i n  p l a n t i n g  T h e  maxi mum v a s e  l i f e  o f  
s p i k e s  i n  d i s t i l l e d  w a t e r  was shown by  Au g u s t  p l a n t i n g  (9 34 
d a y s )  S e p t e m b e r  ( Tg )  a n d  O c t o b e r  ( T g )  p l a n t i n g  w h i c h
r e c o r d e d  a  v a s e  l i f e  o f  8 33 d a y s  we r e  on  p a r  w i t h  A u g u s t  
p l a n t i n g  The s h o r t e s t  v a s e  l i f e  o f  s p i k e s  was i n  J a n u a r y  
p l a n t i n g  ( 6  00 d a y s )

Among  t h e  t h r e e  v a r i e t i e s  V i n k s  G l o r y  g a v e  
s i g n i f i c a n t l y  h i g h e r  v a s e  l i f e  o f  8 61 d a y s  Her  M a j e s t y  and  
O s c a r  we r e  on p a r  and  i e c o r d e d  v a s e  l i f e  o f  7 67 and  7 39 
d a y s  r e s p e c t i v e l y



4 1 2 9  Colour of florets

The colour of the florets of the three varieties 

u n d e r  s t u d y  r e c o r d e d  by v i sual o b s e r v a t i o n  w e r e  the 

following

Her Majesty - Medium violet coloured florets with 

white blotches inside the 1 hi oat of the coral la

Vinks Glory - Medium yellow coloured florets with 

pink specks deep inside the throat of the corolla

Oscar Deep red coloured florets

Visual observation did not reveal any significant 

difference in the colour of the florets produced from the 

spikes collected from the six different planting dates

4 1 3  Fffect of planting date and v a r i e t i e s  on corm and 

cormel characters of gladiolus

The d a t a  on the e f f e c t  of p l a n t i n g  d a t e s  a n d  

cultivars on corm and cormel c h a r a c t e r  of gladiolus are



presented in Table 3 and results of analysis of variance in 

Appendix II

4 1 3 1  Weight o f  corms

The data revealed that the effect of planting dates 

on the weight of corms was not significant The interaction 

effect was also not significant However the varietal 

difference showed significant effect on lhe weigh! of corms 

(Table 3 and Appendix II)

Vinks Glory produced the heaviest corms weighing 

84 73 g which was significantly higher compared to the other 

two varieties Oscar produced corms weighing 75 02 g which 

significantly differed from to Lhe corm weight recorded in 

Her Majesty (50 24 g)

4 1 3 2  Volume of corms

No significant influence was exerted by planting 

date and interaction effects on the volume of corms produced 

(Table 3) and Appendix II) The cultivars however had 

significant influence on the volume of corms produced The



Table 3 Effect of planting dates and cultivars on corm and
cormel characters of gladiolus

Treatments Weight Volume No of Weight
of corm of corms cormels of cormels

(g) (cc) per plant (g)

Planting dates

T^ Mid Aug 70 40 68 76 6 99 3 06
T 2 Mid Sept 70 72 68 70 7 35 2 96

Tg Mid - Oct 73 68 69 50 10 65 5 15

T^ Mid - Nov 76 29 74 60 3 46 2 79
Tg Mid - Dec 68 68 68 05 2 89 2 23

Tg Mid Jan 60 51 56 79 2 12 2 72

CD CO 05) NS NS 2 729 NS

C u 1tlvars

Vj Her Majesty 50 24 48 91 7 67 3 16
V 2 Vinks Glory 84 73 83 37 2 81 2 43
Vg Oscar 75 02 70 92 6 26 3 87

CD (0 05) 8 901 8 916 1 930 1 19'

Interact 1 0 ns

T 1V 1 54 30 52 37 10 53 3 32

T 1V 2 82 77 80 48 3 58 3 07

T 1V 3 74 13 73 43 6 88 2 78



Treatments Weight Volume No of Weight
of corms of corms cormels of cormels

(g) (cc) per plant (g)

T 2 V i

T2V2
T2V3

53 07 
85 38 
72 80

48 57 
88 87 
68 66

11 33 
3 63 
7 08

3 21 
2 77 
2 90

V ^ l
T3V2

T3V3

59 56 
86 65 

74 83

57 68 
88 39 

62 41

17 76
6 52

7 68

7 36 
4 75 
3 34

T4V 1

T4 V 2

T4V3

46 11 

102 24 

80 52

46 67 

97 80 

79 33

1 67 

1 56 
7 16

1 04

2 18 
5 16

T5V 1

T5V2
T5V 3

44 39 

84 56 
77 08

45 50 

81 98 
76 67

2 03 

1 34 
5 31

1 62 

1 30 
3 77

T 6 V 1

T 6V2

T6V 3

44 03 
66 75 
70 75

42 67 
62 70 
65 00

2 72 
0 20
3 44

2 41 
0 48
5 27

CD (0 05) NS NS 4 727 2 941

NS - Not significant



l a r g e s t  c o r m s  w e r e  p r o d u c e d  b y  V i n k s  G l o r y  ( v o l u m e  o f  83 37 
c c )  Corms  o f  O s c a r  r e c o r d e d  a  v o l u m e  o f  70  92 c c  w h i c h  was 
s i g n i f i c a n t l y  s m a l l e r  i n  s i z e  t h a n  V i n k s  G l o r y  He r  M a j e s t y  
p r o d u c e d  t h e  s m a l l e s t  s i z e d  c o r m s  ( 4 8  91 c c )

4 1 3 3  Number  o f  c o r m e l s  p e r  p l a n t

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

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

i n f l u e n c e  o f  d i f f e i e n t  p l a n t i n g  d a t e s  a n d  c u l t i v a r s  a n d  t h e i r  
c o m b i n a t i o n  e f f e c t s  ( T a b l e  3 a n d  A p p e n d i x  I I )

O c t o b e r  p l a n t i n g  ( T g )  r e c o r d e d  t h e  h i g h e s t  n u mbe r  
o f  c o r m e l s  p e r  p l a n t  ( 1 0  6 5 )  w h i c h  s i g n i f i c a n t l y  d i f f e r e d  
f r o m  o t h e r  p l a n t i n g  d a t e s  The  n e x t  b e s t  p l a n t  m g  d a t e s  we r e  
S e p t e m b e r  ( T g )  a n d  A u g u s t  ( T ^ )  w h i c h  w e r e  on  p a r  ( 7  35 a n d  
6 99 r e s p e c t i v e l y )  The  l a s t  t h r e e  p l a n t i n g  d a t e s  r e c o r d e d  a  
f u r t h e r  d e c l i n e  i n  t h e  n u mb e r  o f  c o r m e l s  p e r  p l a n t  ( 3  46  i n  
Novembe r  2 89 i n  De c e mb e r  a n d  2 12 i n  J a n u a r y  p l a n t i n g )

H e r  M a j e s t y  p r o d u c e d  t h e  maximum n u mb e r  o f  c o r m e l s  
p e r  p l a n t  ( 7  6 7 )  a n d  wa s  o n  p a r  w i t h  O s c a r  ( 6  2 6 )  T h e



c u l t i v a r  V i n k s  G l o r y  r e c o r d e d  a  s i g n i f i c a n t l y  l e s s e r  nu mber  
o f  c o r m e l s  p e r  p l a n t  ( 2  8 1 )

The  nu mber  o f  c o r m e l s  p e r  p l a n t  r a n g e d  f r om 0 20 i n  

t h e  v a r i e t y  V i n k s  G l o r y  p l a n t e d  i n  J a n u a r y  ( t g V 2 ) t o  17 76 i n  
He r  M a j e s t y  p l a n t e d  i n  O c t o b e r  ( t g V ^ )  The  nu mb e r  o f  c o r m e l s  
p r o d u c e d  by  He r  M a j e s t y  i n  Novembe r  (1 6 7 )  De c e mb e r  ( 2  0 3 )  
a n d  J a n u a r y  ( 2  7 2 )  V i n k s  G l o r y  i n  N o v e m b e r  ( 1  5 6 )  a n d
De c e mb e r  (1 3 4 )  a n d  O s c a r  i n  J a n u a r y  ( 3  4 4 )  w e r e  on  p a r  w i t h  
t h e  l o w e s t  n u mbe r  o f  c o r m e l s  r e c o r d e d

4 1 3 4  W e i g h t  o f  c o r m e l s

T h e  w e i g h t  o f  c o r m e l s  p r o d u c e d  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  b y  t h e  d i f f e r e n t  p l a n t i n g  d a t e s  
H o w e v e r  t h e  v a r i e t a l  a n d  t h e  p l a n t i n g  d a t e  x c u l t i v a r  
i n t e r a c t i o n  e f f e c t s  sho we d  s i g n i f i c a n t  i n f l u e n c e  ( T a b l e  3 
a n d  A p p e n d i x  I I )

O s c a r  p r o d u c e d  c o r m e l s  o f  maximum w e i g h t  ( 3  87 g )  
H e r  M a j e s t y  p r o d u c e d  c o r m e l s  w e i g h i n g  3 16 g  w h i c h  was  on  p a r  
w i t h  O s c a r  T h e  c u l t i v a r  V i n k s  G l o r y  s h o w e d  t h e  l o w e s t
w e i g h t  o f  c o r m e l s  ( 2  43 g )



The  w e i g h t  o f  c o r m e l s  p r o d u c e d  r a n g e d  f r o m  0 4 8 g  i n  
V i n k s  G l o r y  p l a n t e d  i n  J a n u a r y  ( t g V 2 ) t o  7 36  g i n  H e r  
M a j e s t y  p l a n t e d  i n  O c t o b e r  ( t g V ^ )  The  w e i g h t  o f  c o r m e l s
f r o m  V i n k s  G l o r y  p l a n t e d  i n  O c t o b e r  ( 4  75  g) a n d  O s c a r  
p l a n t e d  m  No ve mbe r  ( 5  16 g )  a n d  J a n u a r y  ( 5  27 g )  w e r e  o n  p a r  
w i t h  t h e  maximum c o r m e l  w e i g h t  r e c o r d e d

4 1 4  C o r r e l a t i o n  s t u d i e s

T h e  c o r r e l a t i o n  c o e f f i c i e n t  o f  s o m e  i m p o r t a n t
b i o m e t r i c  c h a r a c t e r  w i t h  w e a t h e r  p a r a m e t e r s  l i k e  maximum a n d
mi n i mu m t e m p e r a t u r e  r e l a t i v e  h u m i d i t y  t o t a l  r a i n f a l l  
n u m b e r  o f  r a i n y  d a y s  a n d  s u n s h i n e  h o u r s  a n d  t h e i r
i n t e r r e l a t i o n s h i p s  a r e  shown i n  T a b l e  4

4 1 4 1  Days to 100 pe r  cent  corm s p r o u t i n g

The  nu mber  o f  d a y s  t a k e n  f o r  100 p e r  c e n t  s p r o u t i n g  
o f  c o r m s  h a d  no  s i g n i f i c a n t  c o r r e l a t i o n  w i t h  m a x i mu m  a n d  
minimum t e m p e r a t u r e  r e l a t i v e  h u m i d i t y  o r  s u n s h i n e  h o u r s
Ho we v e r  s i g n i f i c a n t  p o s i t i v e  c o r r e l a t i o n  o f  t h i s  c h a r a c t e r  
w i t h  t o t a l  r a i n f a l l  ( 0  8 5 0 8 )  a n d  n u m b e r  o f  r a i n y  d a y s  
( 0  8 9 4 9 )  was  o b s e r v e d



Table 4 Correlation of weather data with biometric observations

Wea t he r
p a r a m e t e r

Days  t o  
1 0 0 ?' corm 
s p r o u t i n g

Days t o  
1 0 0 % corm 
s p i k e  
e m e r g e n c e

No o f  
f  l o r e t s  
p e r  
s p i k e

We i gh t
o f

cor ms
Number 

o f  
c o r m e 1 s

Maximum
T e m p e r a t u r e
Minimum
T e m p e r a t u r e
R e l a t i v e  
h u m i d i t y
T o t a l  
r a i n f a l 1

S u n s h i n e
h o u r s

0 4807

0 5620

0 4991

0 8508

- 0  7535 0 6718 0 353b 0 3412

No o f  r a i n y  0 8949 
d a y s

0 4065

0 4452 - 0  6069 - 0  7568 - 0  8506

0 8207* 0 0947 0 9115* - 0  5491

0  8926 * 0 6322 0 5809 0 0199

0 9781** 0 2892 0 9024* - 0  3372

0 5588 - 0  8718 0 3261 0 6072

** S i g n i f i c a n t  ( p  < 0 01)  
* S i g n i f i c a n t  ( p  < 0 05 )



4 1 4 2  Days to 100 per cent spike emergence

The  n u mb e r  o f  d a y s  t a k e n  f o r  100 p e r  c e n t  s p i k e  

e m e r g e n c e  s h o we d  h i g h l y  s i g n i f i c a n t  p o s i t i v e  c o r r e l a t i o n  w i t h  
n u m b e r  o f  r a i n y  d a y s  ( 0  9 7 8 1 )  s i g n i f i c a n t  p o s i t i v e  
c o r r e l a t i o n  w i t h  t o t a l  r a i n f a l l  ( 0  8 9 2 6 )  a n d  r e l a t i v e  
h u m i d i t y  ( 0  8 2 0 7 )  T h e r e  was  no s i g n i f i c a n t  c o r r e l a t i o n  w i t h  
maximum a n d  minimum t e m p e r a t u r e  a n d  s u n s h i n e  h o u r s

4 1 4 3  Number o f  f l o r e t s  p e r  s o i k e

T h e  n u m b e r  o f  f l o r e t s  p r o d u c e d  p e r  s p i k e  h a d  
s i g n i f i c a n t  n e g a t i v e  c o r r e l a t i o n  w i t h  s u n s h i n e  h o u r s  
( 0 8 7 1 8 )  T h e  c o r r e l a t i o n s  w i t h  a l l  o t h e r  w e a t h e r  
p a r a m e t e r s  w e r e  n o t  s i g n i f i c a n t

4 1 4 4  W e i g h t  o f  c o r m s

T h e  w e i g h t  o f  c o r m s  p r o d u c e d  s h o w e d  s i g n i f i c a n t  
n e g a t i v e  c o r r e l a t i o n s  w i t h  r e l a t i v e  h u m i d i t y  ( 0 9 1 1 5 )  a n d  
n u m b e r  o f  r a i n y  d a y s  ( 0 9 0 2 4 )  T h e r e  n e g a t i v e  n o n  
s i g n i f i c a n t  c o r r e l a t i o n s  w i t h  minimum t e m p e r a t u r e  r a i n f a l l  
a n d  s u n s h i n e  h o u r s



4 1 4 5  Number of cormels produced

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

n e g a t i v e  c o r r e l a t i o n  ( 0  8 5 0 6 )  wi L h  mi n i mum t e m p e r a t u r e  The  
c o r r e l a t i o n s  w i t h  maximum t e m p e r a t u r e  r e l a t i v e  h u m i d i t y  
t o t a l  r a i n f a l l  n u m b e r  o f  r a i n y  d a y s  a n d  s u n s h i n e  h o u t s  a r e  
n e g a t i v e  t h o u g h  n o t  s i g n i f i c a n t

4 2 P o s t  h a r v e s t  s t u d i e s  o n  t h e  e f f e c t  o f  f l o r a l

p r e s t r v d t i v e s  on  s p i k e  q u a l i t i e s  o f  g l a d i o l u s

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

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

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

i n  T a b l e  5 t o  8  a n d  A p p e n d i x  I I I

4 2 1  Da y s  t o  f u l l  b l o o m

Number  o f  d a y s  t a k e n  f o r  f u l l  b l o o m i n g  was  f o u n d  t o  
b e  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  v a s e  s o l u t i o n s  
( T a b l e  5 a n d  A p p e n d i x  I I I )  f o r  a l l  t h e  t h r e e  c u l t i v a r s



P l a t e  5 
G l a d i o l u s  c v  He r  M a j e s t y

P l a t e  6  

G l a d i o l u s  c v  V i n k s  G l o r y





4 2 1 1  Her  M a j e s t y

T h e  maxi mum n u m b e r  o f  d a y s  t a k e n  f o r  f u l l  b l o o m  
( 9  78 d a y s )  wa s  r e c o r d e d  b y  s p i k e s  h e l d  i n  v a s e  s o l u t i o n  Sj 

( S u c r o s e  + AgNOg 2 0 0  ppm)  T h e  t i m e  t a k e n  by  f l o w e r s  p l a c e d  
in. s u c r o s e  s o l u t i o n s  c o n t a i n i n g  8 -HQ 60 0  ppm (Sg) a n d  AgNOg 

100 ppm ( S g )  w e r e  9 67 a n d  9 50  d a y s  r e s p e c t i v e l y  a n d  w e r e  o n  

p a r  w i t h  Sy T h e  n u m b e r  o f  d a y s  t a k e n  f o r  f u l l  b l o o m i n g  was  

minimum ( 6  50 d a y s )  i n  s p i k e s  h e l d  i n  d i s t i l l e d  w a t e r  ( S ^ )  
w h i c h  wa s  t h e  c o n t r o l  t r e a t m e n t

4 2 1 2  V i n k s  G l o r y

S p i k e s  h e l d  i n  s o l u t i o n s  S g  ( s u c r o s e  + 8  HQ 6 0 0  

ppm)  a n d  Sj ( s u c r o s e  + AgNOg 2 0 0  ppm)  t o o k  t h e  maximum d a t e  

f o r  f u l l  b l o o m i n g  ( 1 0  56 d a y s  a n d  9 89 d a y s  r e s p e c t i v e l y )  a n d  
w e r e  o n  p a r  V a s e  s o l u t i o n  S j  ( C o n t r o l )  r e c o r d e d  t h e  min imum 
t i m e  ( 7  50  d a y s )

4 2 1 3  O s c a r

V a s e  s o l u t i o n s  Sg a n d  Sg c o n t a i n i n g  s u c r o s e  + 8  HQ 
( 6 0 0  o r  3 0 0  ppm)  d i d  n o t  show a n y  s i g n i f i c a n t  d i f f e r e n c e  a n d



Table 5 Ef fect  of d i f f e r e n t  vase sol ut i ons  on days to f u l l  bloon and vase l i f e  of cut  gladiol  is spikes

Days to f u l l  bloom Vase l i f e  (days)
Treatments Her

Majesty
Vinks
Glory Oscar HerMajesty Vinks

Glory Oscar

S. Control 
( d i s t i l l e d  water)

6  50 7 50 6  50 7 67 8  61 7 39

S2  Sucrose 5% 
+ 300 ppm 8  HQ 9 00 8  78 9 94 10 89 1 1  06 1 2  2 2

S3  Sucrose 5% 
+ 600 ppm 8  HQ

9 67 10 56 10 50 12 39 13 33 13 44

S icrose 5/
+ 100 ppm A12 ( 3 0 4 ) 3

7 83 7 95 8  72 9 11 9 56 9 72

Sg Sucrose 5%
+ 300 ppm A13 ( 3 0 4 ) 3

8  50 8  44 8  67 1 0  1 1 10 50 10 67

Sg Sucrose 5% + 1 0 0  ppm AgN0 3

9 50 9 U 8  17 1 1  61 10 67 10 33

Sj Sucrose 5% 
+ 2 0 0  ppm AgbOg

9 78 9 89 8  95 11 72 11 89 1 1  28

CD (0 05) 0 748 0 757 0 943 0  8 6 6 0 676 0 921



took the maximum time to attain full blooming (10 50 and 9 94 

days respectively) The least number of days for full 

blooming ( 6  50 days) was recorded in control (S^) The other

four vase solutions Sy (Sucrose + AgNOg 200 ppm) S4 (Sucrose 

+ AlgSO^ 100 ppm) Sg (Sucrose + AlgSO^ 300 ppm) and Sg 

(Sucrose + AgNOg 100 ppm) were on par recording 8 95 8 72

8 67 and 8 17 days respectively

4 2 2  Vase l i f e

The vase life of spikes of the three cultivars in 

the seven holding solutions are presented in Table 5 and 

A p p e n d i x  III S i g n i f i c a n t  e f f e c t  was e x e r t e d  by the

different solutions on the vase life of all the three 

c u 1 tivars

4 2 2 1  Her Majesty

The maximum vase life was recorded in the holding 

solution of Sucrose + 8 -HQ 600 ppm ( 12 39 days) and the 

minimum in distilled water (7 67 days) The vase life of 

spikes held in Sucrose + AgNOg 200 ppm (11 72 days) and 

Sucrose + AgNOg 100 ppm (11 61 days) were on par with the



best treatment The vase life in S4 (Sucrose + A12 (S0^ ) 3 100 

ppm) was 9 11 days which was significanMy superior only to 

contro1

4 2 2 2  V i n k s  G l o r y

Vase solution (sucrose + 8 HQ 600 ppm) recorded 

the maximum vase life of 13 33 days which was significantly 

superior to all the other treatments The vase life was the

shortest ( 8  61 days) in SI (control)

4 2 2 3  O s c a r

In this variety too S3 (sucrose + 8 HQ 600 ppm) 

recorded Lhe maximum vase life (13 44 days) Sg (sucrose + 

8 HQ 200 ppm) recorded lhe next best vase life of 12 22 days 

which was significantly inferior to S 2 Vase life was the 

shortest (7 39 days) in (control)

4 2 3  Si ze  of  f l o r e t s

The data on floret size (diameter of the second 

floret) attained by the spikes of all Lhe three cultivars



Plate 7 
Gladiolus cv Oscar

P l a t e  8

Cut spikes of cv Iler Majesty m  different vase solutions
(Sj S3 Sg and Sy)



D

8



Her Majesty Vinks Glory and Oscar are presented in Table 6 

and Appendix III All lhe three culLivais were significantly 

influenced by the seven vase solutions

4 2 3 1  Her Majesty

The maximum floret size (11 65 cm) in this variety 

was recorded in spikes held in vase solution S3 (Sucrose +

8 -HQ 600 ppm) However the floret size a t t a i n e d  by the

spiles held in solutions Sy (suciose + AgNO^ 2 0 0  ppm) and S2 

(Sucrose + 8 HQ 300 ppm) were on par with the floret size in

S 2 (11 39 cm and 11 32 cm r e s p e c tively) The m i n i m u m

floret size (9 76 cm) was recorded by spikes held in control 

(St)

4 2 3 2  V i n k s  G l o r y

Spikes held in vase solution S 3 (sucrose + 8 HQ 600 

ppm) recorded the maximum floreL size (13 11 cm) and was

significantly superior to all the oth e r  treatments Vase 

solution S2 and Sy (sucrose solutions containing 300 ppm 8 

HQ and 200 ppm AgNC^ respectively) gave the next best floret



Table 6  Ef f ec t  of  d i f f e r e n t  vase so l u t i ons  on f l o r e t  s i z e  and number 
of  open f l o r e t s  of  cut  g l ad i o l u s  spikes

F l o re t  s i z e  (cm) Number of  open f l o r e t s
Treatments Her Vinks Oscar Her Vinks Oscar

Majesty Glory Majesty Glory

S. -  Control  
( d i s t i l l e d  water)

9 76 10 96 I t  90 3 22 3 95 3 22

S2  -  Sucrose 57 
+ 300 ppm 8  HQ

11 32 12 78 13 47 4 33 5 00 3 83

S3  -  Sucrose 57 
+ 600 ppm 8  HQ

11 65 13 11 14 26 5 17 5 45 4 83

S4  Sucrose 57 
+ 1 0 0  ppm (AlgfSO^g
Sg Sucrose 5%
+ 300 ppm ( Al gOO^g
Sg -  Sucrose 5%
+ 1 0 0  ppm AgNOg
S7  -  Sucrose 5%
+ 2 0 0  ppm AgNOg
CD (0 05)

10 46 11 31 12 62 3 33 4 28 3 39

10 50 11 53 12 70 3 61 4 39 3 78

11 19 12 35 13 16 4 28 4 61 3 83

11 39 12 60 13 47 4 45 5 06 4 11

0 328 0 257 0 330 0 352 0 260 0 338



s i z e s  o f  12 78 cm a n d  12 60 cm r e s p e c t i v e l y  a n d  t h e y  w e r e  on 
p a r  T h e  f l o r e t  s i z e  was  t h e  m i n i m u m  ( 1 0  9 6  c m)  i n
( c o n t r o l )  a n d  was  s i g n i f i c a n t l y  i n f e r i o r  when  c o m p a r e d  t o  a l l  
o t h e r  t r e a t m e n t s

4 2 3 3  O sca r

I n  t h e  c u l t i v a r  O s c a r  t h e  v a s e  s o l u t i o n  Sg

( S u c r o s e  + 8  HQ 600  ppm) r e g i s t e r e d  t h e  maximum f l o r e t  s i z e
( 14  26 cm) S p i k e s  h e l d  i n  v a s e  s o l u t i o n  § 2  ( S u c r o s e  + 8  HQ
300 ppm) Srj ( S u c r o s e +  AgNOg 20 0  ppm) a n d  Sg ( S u c r o s e  + AgNOg 

100 ppm)  r e c o r d e d  f l o r e t  s i z e s  o f  13 4 7  cm 13 47  cm a n d  
13 16 cm r e s p e c t i v e l y  a n d  w e r e  o n  p a r  S p i k e  h e l d  i n  
d i s t i l l e d  w a t e r  ( S ^ )  r e g i s t e r e d  t h e  minimum f l o r e t  s i z e  o f  
11 90 cm

4 2 4  Number  o f  f l o r e t s  o p e n  a t  a  t i m e

The  d i f f e r e n t  v a s e  s o l u t i o n s  e x e r t e d  s i g n i f i c a n t  
e f f e c t  on  t h e  n u m b e r  o f  f l o r e t s  o p e n  a t  a  t i m e  i n  t h e  s p i k e s  
o f  a l l  t h e  t h r e e  c u l t i v a r s  He r  M a j e s t y  V i n k s  G l o r y  a n d  O s c a r  
( T a b l e  6  a n d  A p p e n d i x  I I I )



P l a t e  9
C u t  s p i k e s  o f  c v  V i n k s  G l o r y  in.  d i f f e r e n t  v a s e  s o l u t i o n s

( S t S3 and  S ^ )

P l a t e  10
C u t  s p i k e s  o f  c v  O s c a r  m  d i f f e r e n t  v a s e  s o l u t i o n s

(Sj,  a n d  S3 )



L



4 2 4 1  He r  M a i o s t y

S p i k e s  o f  v a r i e t y  l l e r  M a j e s t y  h e l d  i n  t h e  s o l u t i o n

Sg ( S u c r o s e  + 8  HQ 6 0 0  ppm)  w e r e  f o u n d  t o  be  t h e  s u p e r i o r
c o m b i n a t i o n  r e c o r d i n g  t h e  maximum n u m b e r  o f  o p e n  f l o r e t s  a t  
a  t i m e  ( 5  17)  The  t r e a t m e n t s  Sy ( S u c r o s e  + AgNOg 200 ppm) 
Sg ( S u c r o s e  + 8  HQ 30 0  ppm)  a n d  Sg ( S u c r o s e  + AgNOg 100 ppm)
r e g i s t r e d  4 4 5  4 3 3  a n d  4 28  n u m b e r  o f  o p e n  f l o r e t s
r e s p e c t i v e l y  a n d  w e r e  on  p a r  S p i k e s  h e l d  m  c o n t r o l  ( S ^ )  

h a d  t h e  m i n i mu m n u m b e r  o f  o p e n  f l o r e t s  ( 3  2 2 )  a n d  w a s  
s i g n i f i c a n t l y  i n f e r i o r  t o  a l l  o t h e r  v a s e  s o l u t i o n s

4 2 4 2  V in k s  G l o r y

T he  maximum nu mb e r  o f  f l o r e t s  o p e n  a t  a  t i m e  ( 5  4 5 )  
was  r e c o r d e d  i n  t h e  s p i k e s  h e l d  i n  v a s e  s o l u t i o n  o f  s u c r o s e  + 
8  HQ 6 0 0  ppm ( S g )  w h i c h  was  s i g n i f i c a n t l y  s u p e r i o r  t o  a l l  
o t h e r  t r e a t m e n t s  The  v a s e  s o l u t i o n s  Sy a n d  S 2  r e c o r d e d  5 06 
a n d  5 00  n u m b e r  o f  o p e n  f l o r e t s  a t  a  t i m e  a n d  w e r e  o n  p a r  
The  nu mb e r  o f  f l o r e t s  o p e n  a t  a  t i m e  was  t h e  minimum ( 3  95 )  
i n  t h e  v a s e  s o l u t i o n  ( C o n t r o l )



4 2 4 2  O s c a r

T h e  s p i k e s  h e l d  m  v a s e  s o l u t i o n  Sg ( S u c r o s e  + 8 —HQ 
6 0 0  ppm)  r e c o r d e d  t h e  maximum n u m b e r  o f  f l o r e t s  o p e n  a t  a  
t i m e  ( 4  8 3 )  w h i c h  was  s i g n i f i c a n t l y  s u p e r i o r  t o  a l l  o t h e r  
t r e a t m e n t s  T h e  s p i k e s  i n  d i s t i l l e d  w a t e r  ( S ^ )  h a d  t h e  

mi n i mum n u m b e r  o f  f l o r e t s  o p e n  a t  a  t i m e  ( 3  2 2 )  The  n u m b e r  
o f  f l o r e t s  o p e n  a t  a  t i m e  i n  t h e  v a s e  s o l u t i o n  S ^  ( S u c r o s e  + 

A1 2 ( S 0 4 ) 3  100 ppm)  wa s  3 39 a n d  was  o n  p a r  w i t h  t h e  n u m b e r  o f  

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

4 2 5  Days to  b e n d in g  o f  s p i k e s

T h e  d a t a  o n  t h e  n u m b e r  o f  d a y s  t a k e n  f o r  s p i k e  

b e n d i n g  i n  t h e  t h r e e  c u l t i v a r s  i n  t h e  d i f f e r e n t  v a s e  
s o l u t i o n s  i s  p r e s e n t e d  i n  T a b l e  7 a n d  A p p e n d i x  I I I  T h e  d a y s  

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

4 2 5 1  Her  M a j e s t y

T h e  maximum t i m e  l a p s e  b e f o r e  s p i k e s  s ho w b e n d i n g  
( 11  67 d a y s )  wa s  r e c o r d e d  b y  t h e  s p i k e s  h e l d  i n  t h e  s o l u t i o n



S 3  ( S u c r o s e  + 8  HQ 600  ppm) The  n e x t  l o n g e s t  t i m e  t a k e n  

b e f o r e  s p i k e  b e n d i n g  w e r e  10 45 10 28 a n d  9 78 d a y s  o b s e r v e d
i n  t h e  s p i k e s  h e l d  m  s o l u t i o n s  Sj Sg a n d  S2  r e s p e c t i v e l y  
w h i c h  w e r e  on  p a r  The  n u mb e r  o f  d a y s  t a k e n  b e f o r e  s p i k e  
b e n d i n g  was  minimum ( 5  83 )  i n  s p i k e  h e l d  i n  c o n t r o l  ( S ^ )

4 2 5 2  V i n k s  G l o r y

T h e  n u m b e r  o f  d a y s  t a k e n  b y  t h e  s p i k e s  t o  s h o w  
b e n d i n g  wa s  t h e  maximum ( 1 0  28 d a y s )  i n  S3  ( S u c r o s e  + 8  HQ 
600 ppm) a n d  minimum ( 4  39 d a y s )  i n  ( c o n t r o l )  S p i k e s

h e l d  i n  S 2  S 7  a n d  Sg  t o o k  8  7 8  8  67  a n d  8  2 8  d a y s
r e s p e c t i v e l y  a n d  w e r e  o n  p a r  H o w e v e r  t h e y  w e r e  
s i g n i f i c a n t l y  i n f e r i o r  t o  t h e  b e s t  v a s e  s o l u t i o n  ( S 3 )

4 2 5 3 O s c a r

T h e  maxi mum t i m e  t a i e n  b e f o r e  s p i k e  b e n d i n g  i n
O s c a r  ( 1 1  94 d a y s )  was  r e c o r d e d  m  t h e  v a s e  s o l u t i o n  S 3

( S u c r o s e  + 8  HQ 600 ppm) Va s e  s o l u t i o n  S2  ( S u c r o s e  + 8 -HQ
300 ppm)  was  t h e  n e x t  b e s t  t r e a t m e n t  ( 1 0  50 d a y s )  t h r o u g h
i t  was  s i g n i f i c a n t l y  i n f e r i o r  c o m p a r e d  t o  S 3  The  nu mber  o f



Table 7 Effect  of  d i f f e r e n t  vase sol u t i ons  on days to bending and 
locat ion of bending of cut  gl adi o lus  spikes

Days to bending Locat ion of  bending
Treatments Her

Majesty
VinksGlory Oscar HerMajesty Vinks

Glory
Oscar

S. -  Control 
( d i s t i l l e d  water)

5 83 4 39 5 56 6  05 4 92 8  33

S2  -  Sucrose 5% 
+ 300 ppm 8  HQ

9 78 8  78 10 50 9 22 7 83 10 95

Sg -  Sucrose 5% 
+ 600 ppm 8  HQ

11 67 1 0  28 U  94 9 83 7 56 11 39

S4  Sucrose 5%
+ 1 0 0  ppm (Al2 (S0 4)g

7 28 6  33 7 22 7 34 6  39 9 11

Sg Sucrose 5?
+ 300 ppm (Al2 (S04 )g

8  17 6  67 7 67 7 72 6  50 9 39

Sg -  Sucrose 5% 
+ 100 ppm AgNOg 1 0  28 8  28 8  17 8  72 7 06 1 0  2 2

Sy -  Sucrose 5% 
+ 200 ppm AgNOg 10 45 8  67 8  94 9 11 7 33 10 50

CD (0 05) 0 980 0 838 0 930 0 448 0 815 0 670



d a y s  t a k e n  f o r  s p i k e  b e n d i n g  v i s  t h e  l e a s t  ( 5  56 d a y s )  i n  
t h e  S j  ( r o n t r >1 )

4 2 6  l o c a t i o n  o f  b e n d in g

The  l o c a t i o n  a t  w h i c h  b e n d i n g  o c c u r s  i n  t h e  s p i k e s  
o f  t h e  c u l t i v a r s  He r  M a j e s t y  V i n k s  G l o r y  a n d  O s c a r  w e r e  
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  t h e  v a s e  s o l u t i o n  ( T a b l e  7 a n d  

A p p e n d i x  I I I )

4 2 6 1  H e r  M a j e s t y

T h e  p o s i U  m  o f  f l o r e t s  f r o m  t h e  b a s e  a t  w h i c h  

b e n d i n g  o c c u i r e d  ( 9  8 3 r d  f l o r e t )  was  s i g n i f i c a n t l y  h i g h e r  i n  

t h e  s p i k t  s  h e l d  i n  Sg ( S u c r o s e  + 8  HQ 60 0  ppm)  T h e  l o w e s t  

l o c a t i o n  a t  w h i c h  b e n d i n g  oc< u r r e d  ( a t  6  05  f l o r e t  f r o m  t h e  

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

i n f e r i o r  t o  a l 1 o t h e r  t r e a t m e n t s

4 2 6 2  V in k s  G l o r y

I n  t h i s  c u l t i v a r  t h e  l o c a t i o n  a t  w h i c h  b e n d i n g  
o c c u r r e d  was  t h e  h i g h e s t  ( a t  t h e  7 3 8 t l i  f l o r e t  f r o m  ( h e  b a s e )



i n  S 2  ( S u c r o s e  + 8  HQ 300 ppm)  H o w e v e r  t h e  p o s i t i o n  o f  t h e  
f l o r e t  a t  w h i c h  b e n d i n g  o c c u r r e d  i n  Sg ( S u c r o s e  + 8 -HQ 6 0 0  
ppm)  Sy ( S u c r o s e  + AgNOg 20 0  ppm)  a n d  Sg ( S u c r o s e  + AgNOg 
100 ppm)  w e r e  o n  p a r  w i t h  S 2  ( 7  5 6 t h  7 3 3 r d  a n d  7 0 6 t h  

f l o r e t s  r e s p e c t i v e l y )  T h e  l o c a t i o n  o f  b e n d i n g  w a s  Lhe  
l o w e s t  ( a t  t h e  4 9 2 n d  f l o r e t )  i n  s p i k e s  h e l d  i n  S  ̂
( c o n t r o l )

4 2 6 3  Osca r

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

o c c u r r e d  w a s  t h e  h i g h e s t  ( 1 1  3 9 )  i n  s p i k e s  h e l d  i n  Sg 

( S u c r o s e  + 8  HQ 6 0 0  ppm)  a n d  was  on  p a r  w i t h  t h e  l o c a t i o n  o f  

b e n d i n g  ( a t  t h e  10 9 5 t l i  f l o r e t )  m  s p i k e s  h e l d  i n  S 2  ( S u c r o s e  

+ 8  HQ 3 0 0  p p m)  T h e  l o w e s t  l o c a t i o n  a t  w h L c h  b e n d i n g  
o c c u r r e d  ( a t  t h e  8  3 3 r d  f l o r e t )  was  r e c o r d e d  i n  s p i k e s  h e l d  

m  S |  ( c o n t r o l )  w h i c h  was  s i g n L f l e a n t l y  l o w e r  t o  a l l  o t h e r  
t r e a t m e n t s

4 2 7 A n l h o c y a m n  c o n L e n t

T h e  a n t h o c y a m n  c o n t e n t  o f  f l o w e r  p e t a l s  o f  t h e  
t h r e e  v a r i e t i e s  wa s  a n a l y s e d  o n  t h e  s e c o n d  a n d  t e n t h  d a y



a f t e r  h a r v e s t  The  d a t a  p r e s e n t e d  i n  T a b l e  8  a n d  A p p e n d i x  
I I I  r e v e a l e d  t h a t  a n t h i c y a m n  c o n t e n t  o f  t h e  f l o w e r  p e t a l s  
was  s i g n i f i c a n t l y  i n f l u e n c e d  by  Lhe d i f f e r e n t  v a s e  s o l u t i o n s  
i n  a l l  t h e  c a s e s

4 2 7 1  H e r  M a j e s t y

4 2 7 1 1  Two d a y s  a f t e r  h a r v e s L

The  d a t a  r e v e a l e d  l h a l  v a s e  s o l u t i o n  Sg ( S u c r o s e  + 
8  HQ 6 0 0  ppn ) r e c o r d e d  t h e  m a x i mu m a n t h o c y a n i n  c o i U e n l  o f  
p e t a l s  ( 211  50 mg p e r  lOOg)  t wo d a y s  a f t e r  h a r v e s t  s p i k e s  
h e l d  i n  S 2  ( S u c r o s e  + 8 -HQ 3 0 0  p p m )  a n d  Sg ( S u c r o s e  + 

A l 2 ( S 0 4 ) g  3 0 0  ppm)  r e c o r d e d  p i g m e n t  c o n t e n t  o f  16 8  16 a n d  

141 40 mg p e r  100 g s a m p l e  r e s p e c  t i v e l y  a n d  w e r e  on  p a r  The  
m i n i m u m  a n t h o c y a n i n  c o n t e n t  ( 7 3  2 6  mg p e r  l O O g )  w a s  
r e g i s t e r e d  i n  s p i k e s  h e l d  i n  ( c o n t r o l )  Ho we v e r  v a s e
s o l u t i o n s  Sg a n d  Sy ( s u c r o s e  s o l u t i o n s  w i t h  100 a n d  AgNOg 200 
ppm)  r e c o r d e d  a n t h o c y a n i n  c o n t e n t  o f  98 32 a n d  83 19 mg p e r  
lOOg r e s p e c t i v e l y  a n d  w e r e  on  p a r  w i t h  a n t h o c y a n i n  c o n t e n t  o f  
s p i k e s  h e l d  i n  c o n t r o l



4 2 7 1 2  Ten days after harvest

The maximum a n t h o c y a n m  c o n t e n t  was r e g i s t e r e d  i n  
s p i l e s  h e l d  i n  Sg and S2  ( s u c r o s e  s o l u t i o n s  c o n t a i n i n g  600 
a n d  300 ppm 8  HQ r e s p e c t i v e l y )  s o l u t i o n s  w h i c h  we r e  on p a r  
( 620  78 a n d  590 61 mg p e r  100 g r e s p e c t i v e l y )  The minimum 
c o n t e n t  ( 3 3 0  51 mg p e r  lOOg) was r e c o r d e d  i n  s p i k e s  h e l d  i n  
c o n t r o l  ( S j )  wh i c h  was on p a r  w i t h  t h e  a n t h o c y a n m  c o n t e n t  
( 369  92 mg lOOg) o f  v a s e  s o l u t i o n  ( S u c r o s e  + A l g ^ O ^ g  100
ppm)

4 2 7 2  V i n k s  G l o r y

4 2 7 2 1  Two d a y s  a f t e r  h a r v e s t

A n t h o c y a n m  c o n t e n t  was maximum ( 3  03 mg p e r  lOOg) 
m  t h e  s p i k e s  h e l d  i n  Sg ( S u c r o s e  + 8  HQ 600 ppm) S p i k e s  
p l a c e d  i n  s o l u t i o n  S2  ( S u c r o s e  + 8  HQ 300 ppm) r e g i s t e r e d  an  
a n t h o c y a n m  c o n l o n l  o f  2 70 mg pei  lOOg wh i c h  was on  p a r  w i t h  
Sg The minimum a n t h o c y a n m  c o n t e n t  (1 13 mg p e r  lOOg) was 
r e c o r d e d  by  s p i k e s  h e l d  i n  S^ ( c o n t r o l )



4 2 7 2 2  Ten days after harvest

A n t h o c y a n i n  c o n t e n t  e s t i m a t e d  10 d a y s  a f t e r  h a r v e s t
w a s  t h e  h i g h e s t  i n  s p i k e s  h e l d  i n  Sg a n d  Sg ( S u c r o s e
s o l u t i o n s  c o n t a i n i n g  8  HQ 600 and 300 ppm) wh i ch  we r e  on  p a r  
(28  81 a nd  26 62 mg p e r  lOOg r e s p e c t i v e l y )  The s o l u t i o n  Sj  ̂
( c o n t r o l )  r e c o r d e d  t h e  minimum a n t h o c y a n i n  c o n t e n t  o f  8  0 2  mg 
p e r  1 0 0  g

4 2 7 3  O s c a r

4 2 7 3 1  Two days a f t e r  harvest

Va s e  s o l u t i o n s  o f  s u c r o s e  + 8 -HQ 60 0  ppm ( S g )
r e c o r d e d  t h e  maximum a n t h o c y a n i n  c o n t e n t  ( 459  46 mg p e r  100
g)  However  t h e  s p i k e s  on  v a s e  s o l u t i o n s  Sg ( S u c r o s e  + 
Al 2 (S 0 4 )g 300 ppm S4  ( S u c r o s e  f- A l 2 ( S 0 4 )g 1 0 0  ppm) and  S2 
( S u c r o s e  + 8  HQ 300 ppm) had  a n t h o c y a n i n  c o n t e n t s  wh i c h  wer e  
on p a r  (448 07 435 43 and 433 80 mg p e r  lOOg r e s p e c t i v e l y )
w i t h  Sg The s o l u t i o n  Sj  ( c o n t r o l )  h e l d  s p i k e s  s ho wi ng  t h e  
minimum a n t h o c y a n i n  c o n t e n t  i n  p e t a l s  (321 74 mg p e r  100 g)



Table 8  Effect  of di f ferent  vase solut ions on anthocyanm content of cut gladiolus spikes
A nthocyanm  (mg p e r  100 g  sam ple)

Two days a f t e r  harvest Ten days a f t e r  harvest
Treatments Her

Majesty VinksGlory Oscar HerMajesty VinksGlory Oscar

S, -  Control 
(d i s t i l l ed  water) 73 26 1 13 321 74 330 51 8  0 2 833 83

Sg -  Sucrose 5% + 300 ppm 8  HQ 168 16 2 78 433 80 590 61 26 62 1490 03

Sg -  Sucrose 5% + 600 ppm 8  HQ 211 50 3 03 459 46 620 78 28 81 1604 81

S4  -  Sucrose 5%+ 100 ppm (Al2 (S04 ) 3

130 75 1 89 435 43 369 92 17 17 1021 17

-  Sucrose 5%
+ 300 ppm (A12 (S04 ) 3

141 40 2 03, 448 07 491 04 18 51 1047 35

Sg -  Sucrose 5% + 100 ppm AgNOg 98 32 1 52 405 33 431 75 18 14 1114 04

Sj - Sucrose 5% + 300 ppm AgNOg 83 19 1 51 412 36 447 72 17 19 1047 49

CD (0 05) 33 320 0  268 34 414 69 562 5 671 241 059



4 2 7 3 2  Ten days after harvest

V a s e  s o l u t i o n s  Sg a n d  S 2  c o n t a i n i n g  s u c r o s e  + 8  HQ 
( 6 0 0  a n d  300  ppm r e s p e c t i v e l y )  w e r e  o n  p a r  i n  r e g i s t e r i n g  t h e  
maxi mum a n t h o c y a n i n  c o n t e n t  i n  t h e  p e t a l s  ( 1 6 0 4  81 a n d  
1 4 9 0  03  mg p e r  lOOg r e s p e c t i v e l y )  T h e  v a s e  s o l u t i o n  
( c o n t r o l )  h a d  s p i k e  w i t h  minimum p e t a l  a n t h o c y a n i n  c o n t e n t  
( 8 3 3  83 mg p e r  100 g )  w h i c h  was  s i g n i f i c a n t l y  i n f e r i o r  t o  a l l  
o t h e r  t r e a t m e n t s  The  o t h e r  f o u r  v a s e  s o l u t i o n s  (Sg Sy Sg 

a n d  S ^ )  w e r e  f o u n d  t o  b e  on  p a r  ( 1 1 1 4  04 1047 49  1047 35 
a n d  1021 17 mg p e r  100 g r e s p e c t i v e l y )

4 2 8  C o lo u r  and c o l o u r  f a d i n g

T h e  f l o r e t s  w i t h e r e d  a n d  d a r k e n e d  a s  s e n e s c e n c e  
p r o c e e d e d  No m a r k e d  d i f f e r e n c e s  b e t w e e n  s p i k e s  k e p t  i n  

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



DISCUSSION



DISCUSSION

G l a d i o l u s  i s  o n e  o f  t h e  m o s t  i d e a l  a n d  c o v e t e d  c u t  
f l o w e r s  a n d  i s  now r a n k e  i  f o u r t h  i n  t h e  i n t e r n a t i o n a l  c u t  
f l o w e r  t r a d e  Bu t  i t  i s  p r a c t i c a l l y  a  new c r o p  i n  k e r a l a  a n d  
l i t t l e  i n f o r m a t i o n  i s  a v a i l a b l e  o n  c r o p  p r o d u c t i o n  o f  
g l a d i o l u s  a n d  i t s  m a n a g e m e n t  u n d e r  K e r a l a  c o n d i t i o n s  The  
s t a n d a r d i s a t i o n  o f  o p t i m u m  p l a n t i n g  t i m e  i s  o f  p a r a m o u n t  
i m p o r t a n c e  f o r  s u c c e s s f u l  c r o p  p r o d u c t i o n  a s  f a r  a s  t h e  
c u l t i v a t i o n  o f  a  new c r o p  i s  c o n c e r n e d  S i n c e  t h e  s p i k e s  a r e  
m o s t  v a l u e d  a s  c u t  f l o w e r s  m e t h o d s  o f  i m p r o v i n g  i t  p o s t 
h a r v e s t  l i f e  a n d  q u a l i t y  a l s o  n e e d s  i m m e d i a t e  a t t e n t i o n

An e x p e r i m e n t  was  c o n d u c t e d  i n  t h e  D e p a r t m e n t  o f  
H o r t i c u l t u r e  C o l l e g e  o f  A g r i c u l t u r e  V e l l a y a n i  w i t h  a  v i e w  
t o  d e t e r m i n e  t h e  e f f e c t s  o f  d i f f e r e n t  p l a n t i n g  d a t e s  o n  
g r o w t h  s p i k e  c h a r a c t e r i s t i c s  c o r m a n d  c o r m e l  p r o d u c t i o n  o f  
t h r e e  c u l t i v a r s  o f  g l a d i o l u s  a n d  t o  s t u d y  t h e  e f f e c t s  o f  

three f l o r a l  p r e s e r v a t i v e  c h e m i c a l s  a t  two c o n c e n t r a t i o n s  
e a c h  on  t h e  p o s t  h a r v e s t  l i f e  a n d  q u a l i t y  o f  c u t  s p i k e s



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

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

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

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

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

The c u r r e n t  e x p e r i m e n t a l  f i n d i n g s  i n d i c a t e d  t h a t  
t h e  t i m e  t a k e n  f o r  50 a n d  10 0  p e r  c e n t  c o r n  s p r o u t i n g  
f o l l o w e d  mor e  o r  l e s s  a  s i m i l a r  t r e n d  ( T a b l e  1)  O c t o b e r  
p l a n t i n g s  s h o w e d  t h e  e a r l i e s t  co r m s p r o u t i n g  ( 3 2  67 d a y s )
c l o s e l y  f o l l o w e d  by  No vembe r  a n d  D e c e m b e r  p l a n t i n g  ( T i g  1)  
A u g u s t  a n d  S e p t e m b e r  p l a n t i n g  t o o k  a b n o r m a l l y  l o n g e r  t i m e  t o  
c o m p l e t e  s p r o u t i n g  w h i c h  m i g h t  b e  d u e  t o  t h e  n o n  r e a d i n e s s



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

w a s  r e p o r t e d  b y  A r o r a  a n d  S a n d h u  ( 1 9 8 7 )  w h e r e i n  t h e y  

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

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

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

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

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

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

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

d a y s  r e c e i v e d  d u r i n g  t h a t  p e r i o d  ( T a b l e  4 )  Among t h e  t h r e e  

c u l t i v a r s  O s c a r  was  t h e  f i r s t  t o  c o m p l e t e  s p r o u t i n g  ( 4 2  56  

d a y s )  a n d  V i n k s  G l o r y  t h e  l a s t  ( 4 9  67 d a y s )  S i g n i f i c a n t  

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

r e g a r d  t o  t i m e  t a k e n  f o r  c o r m  s p r o u t i n g  wa s  r e p o r t e d  b y  A r o r a  

a n d  S a n d h u  ( 1 9 8 7 )

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

c h a r a c t e r i s t i c s  T h e  p r e s e n t  s t u d y  r e v e a l e d  s i g n i f i c a n t  
i n f l u e n c e  o f  p l a n t i n g  t i m e s  o n  t h e s e  g r o w t h  p a r a m e t e r s  ( T a b l e  
1 )  O c t o b e r  a n d  N o v e m b e r  p l a n t i n g s  p r o d u c e d  t h e  t a l l e s t  
p l a n t s  w i t h  m o r e  n u m b e r  o f  l e a v e s  a n d  m a x i m u m  l e a f  a r e a
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Fig 1 Effect of planting dates and 
cultivars on days to 100 per cent 

sprouting and spike emergence



Ho we v e r  t h e  l a s t  two p l a n t i n g  d a t e s  ( D e c e m b e r  a n d  J a n u a r y )  
p r o d u c e d  s h o r t e r  p l a n t s  w i t h  l e s s  nu mb e r  o f  l e a v e s  a n d  l e a f  
a r e a  w h i c h  c o u l d  b e  a t t r i b u t e d  t o  t h e  h o t  d r y  c l i m a t e  t h a t  
p r e v a i l e d  d u r i n g  t h e  l a t e r  g r o w t h  p e r i o d

V i n k s  G l o r y  was  t h e  t a l l e s t  ( 7 8  15 cm) o f  t h e  t h r e e  
c u l t i v a r s  t e s t e d  h a v i n g  t h e  maximum n u m b e r  o f  l e a v e s  ( 9  76 )

Oa n d  l e a f  a r e a  ( 6 7 4  39  cm ) H e r  M a j e s t y  i n d i c a t e d  t h e  
s h o r t e s t  p l a n t  h e i g h t  n u mb e r  o f  l e a v e s  a n d  l e a f  a r e a  L a i  et .  
al_ ( 1 9 8 5 )  o b s e r v e d  a  w i d e  r a n g e  o f  v a r i a b i l i t y  e x i s t i n g  
a m o n g  d i f f e r e n t  c u l t i v a r j  o f  g l a d i o l u s  f o r  s o m e  

c h a r a c t e r i s t i c s  p a r t i c u l a r l y  p l a n t  h e i g h t  The  n u mb e r  o f  
s h o o t s  p r o d u c e d  p e r  p l a n t  w a s  i n f l u e n c e d  b y  v a r i e t a l  
d i f f e r e n c e s  o n l y  a n d  n o t  b y  p l a n t i n g  d a t e s  V i n k s  G l o r y  
r e c o r d e d  t h e  maximum t i l l e r i n g  c a p a c i t y  a n d  H e r  M a j e s t y  t h e  
minimum

T h e  d a y s  t a k e n  f o r  50  a n d  1 0 0  p e r  c e n t  s p i k e  
e m e r g e n c e  r e f l e c t e d  t h e  e a r l  m e s s  a n d  e x h i b i t e d  s i g n i f i c a n t  
v a r i a t i o n  d u e  t o  p l a n t i n g  d a t e s  a n d  c u l t i v a r s  ( T a b l e  1)  The  
r e s u l t s  o b t a i n e d  f r o m  e x p e r i m e n t s  c o n d u c t e d  by  Kh a n n a  a n d  
G i l l  ( 1 9 8 3 )  a n d  A r o r a  a n d  S a n d h u  ( 1 9 8 7 )  c o n f i r m e d  t h e s e  
r e s u l t s  Novembe r  p l a n t i n g s  ( 9 2  44  d a y s )  f o l l o w e d  b y  O c t o b e r



a n d  D e c e m b e r  p l a n t i n g s  t o o k  l e s s e r  t i m e  t o  c o m p l e t e  s p i k e  
e m e r g e n c e  c o mp a r e d  t o  o t h e r  p l a n t i n g  d a t e s  ( F i g  I) D e l a y  
i n  s p i k e  e m e r g e n c e  i n  A u g u s t  a nd  S e p t e m b e r  p l a n t i n g s  c o u l d  be  
a t t r i b u t e d  t o  t h e  d e l a y  t h a t  was o b s e r v e d  i n  corm s p r o u t i n g  
The l a s t  p l a n t i n g s  u n d e r t a k e n  d u r i n g  J a n u a r y  a l s o  e x h i b i t e d  
d e l a y e d  f l o w e r i n g  S a i n i  e_t a j ,  ( 1 9 8 8 )  a t t r i b u t e d  e a r l y  
s p i k e  e m e r g e n c e  u n d e r  l a t e  s o w n  c o n d i t i o n s  t o  h i g h e r  
t e m p e r a t u r e s  a n d  l o n g e r  d a y  l e n g t h s  C o r r e l a t i o n  s t u d i e s  
c o n d u c t e d  now a l s o  r e v e a l e d  s i g n i f i c a n t  p o s i t i v e  c o r r e l a t i o n  
b e t w e e n  d a y s  t a k e n  f o r  s p i k e  e m e r g e n c e  a n d  w e a t h e r  p a r a m e t e r s  
l i k e  r e l a t i v e  h u m i d i t y  t o t a l  r a i n f a l l  a n d  number  o f  r a i n y  
d a y s  The s t u d i e s  f u r t h e r  i n d i c a t e d  t h a t  t h e  h e a v y  r a i n f a l l  
o c c u r r i n g  i n  K e r a l a  d u r i n g  J u n e  t o  A u g u s t  m i g h t  a c t  a s  a 
m a j o r  l i m i t i n g  f a c t o r  a d v e r s e l y  a f f e c t i n g  t h e  c r o p  g r o w t h  and  
p e r f o r m a n c e

H e r  M a j e s t y  w a s  t h e  f i r s t  t o  a t t a i n  c o m p l e t e  
f l o w e r i n g  ( 96 67 d a y s )  f o l l o w e d  by  O s c a r  ( 107  06 d a y s )  a n d  
s u b s e q u e n t l y  by V i n k s  G l o r y  A r o r a  a n d  Khanna  ( 1 9 8 5 )  f o u n d  
t h a t  t h e  t i m e  t a k e n  f o r  s p i k e  e m e r g e n c e  a nd  f o r  t h e  b a s a l  
f l o r e t  t o  s h o w  c o l o u r  v a r i e d  s i g n i f i c a n t l y  o w i n g  t o  
c u l t i v a r s  They  a t t r i b u t e d  t h e  d i f f e r e n t i a l  b e h a v i o u r  o f  
some c u l t i v a r s  t o  t h e  i n d i v i d u a l  r e s p o n s e  o f  t h e  c u l t i v a r s  t o  
t e m p e r a t u r e  c o n d i t i o n s  t h a t  p r e v a i l e d  d u r i n g  c o l o u r  b r e a k



_L ±  ±

Corm rot (Fusarium wilt) caused by Fu s a r 1 um 

oxysporum fsp g 1 ad 1 0 1 1 is the most destructive diseases of 

glodioli The present study did not reveal significant 

influence of planting times on the d egree of disease 

incidence However it can be observed that the attack was 

more severe under wet and humid rainy seasons than during 

drier periods The cultivars exhibited significant 

differences in the degree of susceptibility to corm rot 

Vinks Glory was the most tolerant among the three cultivars 

(a mean of 1 11 infected plants per plot) and Her Majesty 

showed the maximum susceptibility (6 50 plants per plot) 

Experiments on evaluation of gladiolus cultivars and hybrids 

for resistance to Fusarium by Chandra et al_ (1985) revealed 

that cultivars d i f fered with regard to the degree of 

incidence Kaur e_t a_L (1989) after testing 50 cultivars of 

gladiolus could not find a cultivars totally resistant to the 

diseases So Fusarium wilt forms the major limiting factor 

in commercial cultivation of gladiolus

The beauty of the spikes and their acceptability as 

cut flower is mainly determined by the inflorescence (spike) 

characteristics like spike length number of florets per 

spike and size of the florets The spike and rachis length
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Planting dates & cu ltivars

H no  ot florets Spike length (cm)

Fig 2 Effect of planting dates and 
cultivars on spike length and 
number of florets per spike



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

Among t h e  s i x  p l a n t i n g  d a t e s  S e p t e m b e r  f o l l o w e d  by  
A u g u s t  a n d  O c t o b e r  p l a n t i n g s  p r o d u c e d  t h e  l a r g e s t  s p i k e s  w i t h  
t h e  maxi mum r a c h i s  l e n g t h  T h e  l a t e r  p l a n t i n g s  d o n e  i n  

De c e mb e r  a n d  J a n u a r y  p r o d u c e d  s i g n i f i c a n t l y  s h o r t e r  s p i k e s  
( F i g  2 )  Kh a n n a  a n d  G i l l  ( 1 9 8 3 )  a l s o  f o u n d  t h a t  t h e  l o n g e s t  
s p i k e s  w e r e  p r o d u c e d  b y  S e p t e m b e r  p l a n t i n g s  u n d e r  P u n j a b  
c o n d i t i o n s  I n  t h e  p r e s e n t  s t u d y  i t  was  o b s e r v e d  t h a t  O s c a r  
p r o d u c e d  s p i k e s  o f  maximum s p i k e  ( 5 9  57 cm) a n d  r a c h i s  ( 4 6  77 

cm) l e n g t h s  He r  M a j e s t y  h a d  t h e  s h o r t e s t  s p i k e s  a n d  r a c h i s  
l e n g t h  a m o n g  t h e  t h r e e  v a r i e t i e s  S i g n i f i c a n t  v a r i e t a l  
e f f e c t  o n  t h e  s p i k e  l e n g t h  a n d  n u mbe r  o f  f l o r e t s  p r o d u c e d  h a s  

b e e n  r e p o r t e d  b y  Kh a n n a  a n d  G i l l  ( 1 9 8 3 )  a n d  A r o r a  a n d  Kh a n n a  
( 1 9 8 5 )

The  n u mb e r  o f  f l o r e t s  p r o d u c e d  p e r  s p i k e  a n d  f l o r e t  
s i z e  a l s o  i n f l u e n c e d  t h e  s p i k e  q u a l i t y  b y  i m p r o v i n g  t h e  
a p p e a r a n c e  a n d  b e a u t y  o f  t h e  s p i k e s  From t h i s  e x p e r i m e n t  
i t  w a s  f o u n d  t h a t  d e l a y e d  p l a n t i n g  a f t e r  N o v e m b e r  
s i g n i f i c a n t l y  r e d u c e d  t h e  n u m b e r  o f  f l o r e t s  p e r  s p i k e  a n d



f l o r e t  s i z e  ( f i g  2 )  T h i s  r e d u c t i o n  i n  t h e  s p i k e  l e n g t h  
number  a nd  s i z e  o f  f l o r e t s  may b e  d u e  t o  t h e  d e c r e a s e  i n  
p l a n t  h e i g h t  a n d  s i z e  o f  D e c e m b e r  a n d  J a n u a r y  p l a n t i n g s  
C o r r e l a t i o n  a n d  p a t h  c o e f f i c i e n t  s t u d i e s  d o n e  by M i s h r a  a nd  
S a i n i  ( 1 9 9 0 )  d e m o n s t r a t e d  a  s i g n i f i c a n t  p o s i t i v e  c o r r e l a t i o n  
b e t w e e n  p l a n t  h e i g h t  a n d  n u m b e r  o f  f l o r e t s  p e r  s p i k e  
However  c o r r e l a t i o n  s t u d i e s  f r om t h e  p r e s e n t  i n v e s t i g a t i o n
r e v e a l e d  s i g n i f i c a n t  n e g a t i v e  c o r r e l a t i o n  o f  n u m b e r  o f  
f l o r e t s  p e r  s p i l e  w i t h  s u n s h i n e  h o u r s  o n l y

The maximum number  o f  f l o r e t s  ( 12  31 )  a nd  f l o r e t
s i z e  (11 91 cm) wer e  r e c o r d e d  m  O s c a r  The minimum f l o r e t
s i z e  was r e c o r d e d  i n  Her  M a j e s t y  (9 77 cm) V i n k s  G l o r y  had  
t h e  l e a s t  n u m b e r  o f  f l o r e t s  p e r  s p i k e  ( 1 0  0 8 )  t h o u g h  t h e  
s p i k e s  we r e  t a l l e r  co mp a r e d  t o  t h e s e  o f  Her  M a j e s t y  T h i s  
i n d i c a t e d  a  l o o s e  a r r a n g e m e n t  o f  f l o r e t s  on t h e  r a c h i s  i n  
V i n k s  G l o r y  l e a v i n g  g a p s  i n  b e t w e e n  t h e m  w h i c h  s l i g h t l y  
a f f e c t e d  t h e  b e a u t y  and  q u a l i t y  o f  t h e  s p i k e s

T h e  g i r t h  o f  t h e  s p i k e  s t a l k  d e t e r m i n e s  t h e
s t i f f n e s s  a n d  s t r e n g t h  o f  t h e  s p i k e  a n d  i n f l u e n c e s  s p i k e  
b e n d i n g  wh i c h  i s  a n  u n d e s i r a b l e  t r a i t  Though t h e  s t u r d i e s t  
s t a l k s  we r e  p r o d u c e d  by November  p l a n t i n g s  (3 26 cm) a l l  t h e



o t h e r  p l a n t i n g s  d a t e s  d i d  n o t  d i f f e r  much f r o m  e a c h  o t h e r  
w i t h  r e s p e c t  t o  g i r t h  o f  s p i k e  s t a l k s  O s c a r  r e c o r d e d  t h e  
maximum s p i k e  g i r t h  w h i l e  Hei M a j e s t y  t h e  mmi mun  among t h e  
t h r e e  c u l t i v a r s

T h e  d u r a t i o n  f r o m s p i k e  e m e r g e n c e  t o  o p e n i n g  o f  t h e  
f i r s t  f l o r e t  was  l o n g e r  i n  e a r l i e r  p l a n t i n g s  The  s h o r t e r  

d u r a t i o n  t a k e n  b y  l a t e r  p l a n t i n g s  c o u l d  b e  a t t r i b u t e d  t o  t h e  
f a s t e r  g r o w t h  a t t a i n e d  u n d e r  t h e  h o t  c l i m a t e  t h a t  p r e v a i l e d  
d u r i n g  t h a t  p e r i o d  V i n k s  G l o r y  t o o k  s i g n i f i c a n t l y  l o n g e r  
t i m e  (7 32 d a y s )  c o m p a r e d  t o  O s c a r  a n d  He r  M a j e s t y

Long  b l o o m i n g  p e r i o d s  a n d  k e e p i n g  q u a l i t y  o f  c u t  
s p i k e s  make  g l a d i o l u s  o n e  o f  t h e  s u p e r b  among c u t  f l o w e r s  f o r  
i n t e r i o r  d e c o r a t i o n  S p i k e s  f r o m  l a t e r  p l a n t i n g s  h a d  s h o r t e r  

b l o o m i n g  p e r i o d s  a n d  v a s e  l i f e  i n  d i s t i l l e d  w a t e r  S p i k e s  
f r o m  t h e  f i r s t  t h r e e  p l a n t i n g  d a t e s  ( A u g u s t  S e p t e m b e r  a n d  
O c t o b e r )  h a d  s i g n i f i c a n t l y  l o n g e r  b l o o m i n g  p e r i o d s  a n d  v a s e  
l i f e  ( F i g  3 )  T h i s  c o u l d  b e  d u e  t o  t h e  l o n g e r  s p i k e s  a n d
mor e  n u m b e r  o f  f l o r e t s  p r e s e n t  i n  t h e s e  s p i k e s  f r o m  e a r l y  
p l a n t i n g s  Mu k h o p a d h y a y  a n d  B a n k a r  ( 1 9 8 7 )  p o s t u l a t e d  t h a t  
s p i k e s  f r o m  A p r i l  p l a n t i n g s  h a d  s h o r t e r  v a s e  l i f e  t h a n  
O c t o b e r  o r  No ve mbe r  p l a n t i n g s  b e c a u s e  o f  t h e  h o t  v e a t h e r  t h a t
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Planting dates and cu ltivars 

I I Blooming period Vase life

Fig 3 Effect of planting dates and 
cultivars on blooming period and 

vase life of spikes



p r e v a i l e d  d u r i n g  t h a t  p e r i o d  R a v i d a s  ( 1 9 9 0 )  r e c e n t l y  
r e p o r t e d  t h a t  u n d e r  K e r a l a  c o n d i t i o n s  p l a n t i n g  i n  No ve mbe r  
t h a n  i n  A p r i l  r e s u l t e d  m  b e t t e r  c r o p  p e r f o r m a n c e  a n d  l o n g e r  
b l o o m i n g  p e r i o d s  i n  g l a d i o l u s  Among t h e  c u l t i v a r s  V i n k s  
G l o r y  h a d  t h e  maximum b l o o m i n g  p e r i o d  a n d  v a s e  l i f e  f o l l o w e d  
b y  O s c a r  a n d  He r  M a j e s t y

S t u d i e s  o n  t h e  e f f e c t  o f  p l a n t i n g  t i m e  a n d  
c u l t i v a r s  o n  w e i g h t  a n d  v o l u m e  o f  c o r m s  p r o d u c e d  i n d i c a t e d  no  
s i g n i f i c a n t  i n f l u e n c e  o f  d i f f e r e n t  p l a n t i n g  t i m e s  Ho wev e r  
v a r i e t a l  d i f f e r e n c e s  o n  c o r m  s i z e  w a s  s i g n i f i c a n t  T h e  
h e a v i e s t  a n d  l a r g e s t  c o r m s  w e r e  p r o d u c e d  by  V i n k s  G l o r y  a n d  
t h e  s m a l l e s t  o n e s  by  He r  M a j e s t y  ( F i g  4 )  A r o r a  a n d  S a n d h u
( 1 9 8 7 )  a n d  S a i n i  ej. aj_ ( 1 9 8 8 )  o b s e r v e d  s i g n i f i c a n t  i n f l u e n c e  
o f  b o t h  v a r i e t i e s  a n d  p l a n t i n g  d a t e s  o n  t h e  s i z e  o f  c o r ms  

p r o d u c e d  C o r r e l a t i o n  s t u d i e s  d o n e  d u r i n g  t h e  c o u r s e  o f  t h e  
p r e s e n t  e x p e r i m e n t  r e v e a l e d  s i g n i f i c a n t  n e g a t i v e  i n f l u e n c e  o f  
r e l a t i v e  h u m i d i t y  a n d  n u mb e r  o f  r a i n y  d a y s  o n  t h e  w e i g h t  o f  
c o r m s  p r o d u c e d  i n d i c a t i n g  t h a t  c o r m s  p r o d u c e d  u n d e r  we t  a n d  
h u m i d  w e a t h e r  c o n d i t i o n s  w e r e  i n f e r i o r  i n  s i z e  a n d  w e i g h t  -

H i g h  c o r m e l  p r o d u c t i o n  i n  a  c u l t i v a r  i s  a  d e s i r a b l e  
q u a l i t y  w h i c h  h e l p s  i n  e n h a n c e d  p r o d u c t i o n  o f  p r o p a g a t i n g
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Fig 4 Effect of planting dates and 
cultivars on weight of corms and number 

of cormels produced



m a t e r i a l s  The  r e s u l t s  f r o m  t h i s  e x p e r i m e n t  p r o v e d  t h a t  t h e  
n u m b e r  o f  c o r m e l s  p r o d u c e d  p e r  p l a n t  t h o u g h  n o t  t h e i r  
w e i g h t  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  p l a n t i n g  d a t e s  T h i s  
may b e  d u e  t o  t h e  f a c t  t h a t  i n c r e a s e  m  t h e  nu mber  o f  c o r m e l s  
a u t o m a t i c a l l y  r e d u c e d  t h e  i n d i v i d u a l  c o r m e l  w e i g h t  T h e  
n u m b e r  o f  c o r m e l s  p r o d u c e d  w a s  g r e a t e r  i n  e a r l y  p l a n t i n g  
d a t e s  ( A u g u s t  S e p t e m b e r  a n d  O c t o b e r )  w h i c h  t e n d e d  t o  d e c l i n e  

w i t h  f u r t h e r  d e l a y  i n  p l a n t i n g  ( F i g  4 )  R e p o r t s  b y  Kh a n n a  
a n d  G i l l  ( 1 9 8 3 )  a l s o  c o n f i r m e d  t h e  s i g n i f i c a n t  i n f l u e n c e  o f  
d i f f e r e n t  p l a n t i n g  d a t e s  o n  c o r m e l  p r o d u c t i o n  m  g l a d i o l u s

The  c u l t i v a r s  v a r i e d  s i g n i f i c a n t l y  f r o m  e a c h  o t h e r  
i n  t h i s  r e s p e c t  T h o u g h  He r  M a j e s t y  p r o d u c e d  t h e  maximum 
n u m b e r  o f  c o r m e l s  p e r  p l a n t  ( 7  6 7 )  t h e  m a x i mu m  w e i g h t  o f  
c o r m e l s  p e r  p l a n t  ( 3  87 g )  w a s  r e c o r d e d  i n  O s c a r  V i n l c s  

G l o r y  r e g i s t e r e d  t h e  l o w e s t  n u m b e r  a n d  w e i g h t  o f  c o r m e l s  p e r  
p l a n t  Many e a r l i e r  w o r k e r s  h a v e  p r o v e d  t h a t  t h e  nu mb e r  o f  
c o r m e l s  p r o d u c e d  p e r  p l a n t  v a r i e d  s i g n i f i c a n t l y  a m o n g  
c u l t i v a r s  ( K h a n n a  a n d  G i l l  1983  A r o t a  a n d  Kh a n n a  1985 
A r o r a  a n d  S a n d h u  19 8 7 )



5 2 P o s t  h a r v e s t  s t u d y  o n  t h e  e f f e c t  o f  f l o r a l  p r e s e r v a t i v e s  
o n  s p i k e  q u a l i t i e s  o f  g l a d i o l u s

T h e  u s e  o f  f l o r a l  p r e s e r v a t i v e s  t o  p r o m o t e  t h e  
q u a l i t y  a n d  t o  p r o l o n g  t h e  l i f e  o f  c u t  f l o w e r s  h a s  b e e n  known 
s i n c e  many y e a r s  F o u r  m a i n  u s e s  o f  w a t e r  a n d  c h e m i c a l  

s o l u t i o n s  i n  e x t e n s i o n  o f  v a s e  l i f e  a r e  c o n d i t i o n i n g  
p u l s i n g  bu d  o p e n i n g  a n d  h o l d i n g  T h o u g h  s e v e r a l  a t t e m p t s  
h a v e  b e e n  made Lo s t u d y  t h e  e f f e c t  o f  d i f f e r e n t  c h e m i c a l s  
g e r m i c i d e s  s u g a r s  a n d  h o r m o n e s  o n  t h e  l o n g e v i t y  o f  c u t  
f l o w e r s  h a v i n g  e c o n o m i c  v a l u e  r e l a t i v e l y  l i t t l o  wo r k  h a s  
b e e n  d o n e  t o  p r o l o n g  t h e  v a s e  l i f e  o f  g l a d i o l u s  a  
c o m m e r c i a l l y  i m p o r t a n t  c u t  f l o w e r  Mu r a l  1  ( 1 9 8 8 )  a t t e m p t e d  
t o  s t u d y  t h e  e f f e c t  o f  s u c r o s e  a n d  m e t a l  s a l t s  l i k e  s i l v e r  
t h i o s u l p h a t e  n i c k e l  a l u m i n i u m  c a l c i u m  a n d  c o b a l t  o n  t h e  
p o s t  h a r v e s t  p h y s i o l o g y  o f  c u t  g l a d i o l u s  f l o w e r s

S i n c e  t h e  v a s e  l i f e  o f  g l a d i o l u s  i s  a  m a j o r  p r o b l e m  
i n  t h e  t r o p i c s  t h e  p r e s e n t  s t u d y  e n v i s a g e d  t h e  u s e  o f  f l o r a l  
p r e s e r v a t i v e s  c o n t a i n i n g  s u c r o s e  a n d  8  h y d r o x y q u i n o 1 i n e  
a l u m i n i u n  s u l p h a t e  o r  s i l v e r  n i t r a t e  f o r  s t a n d a r d i s i n g  t h e  
o p t  l  mum comb l n a  t  i o n  t h a t  c a n  b e  u s e d  a s  a n  i d e a l  h o l d i  n g
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s o l u t i o n  f o r  c u t  g l a d i o l u s  s p i k e s  T h e  r e s u l t s  o f  t h e  
e x p e r i m e n t s  r e v e a l e d  t h a t  t h e  d i f f e r e n t  v a s e  s o l u t i o n s  

e x e r 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  d i f f e r e n t  p o s t  h a r v e s t  v a s e  

c h a r a c t e r i s t i c s  t h a t  w e r e  u n d e r  s t u d y

From t h e  e x p e r i m e n t  i t  was  f o u n d  t h a t  t h e  n u m b e r  

o f  d a y s  t a k e n  f o r  f u l l  b l o o m i n g  i n  t h e  s p i l e s  o f  H e r  M a j e s t y  

a n d  V i n k s  G l o r y  wa s  t h e  maximum i n  h o l d i n g  s o l u t i o n s  o f  5 p e r  

c e n t  s u c r o s e  a n d  e i t h e r  8  HQ ( 3 0 0  o r  60 0  ppm)  o r  AgNOg ( 1 0 0  

o r  2 0 0  pm)  F o r  s p i k e s  o f  O s c a r  t h e  o p t i m u m  h o l d i n g  

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

c o n t a i n i n g  s u c r o s e  a n d  8 -HQ ( 3 0 0  o r  6 0 0  p p m )  T h o  h i g h e r  

c o n c e n t r a t i o n s  w e r e  m o r e  e f f e c t i v e  t h a n  l o w e r  c o n c e n t r a t i o n s  
i n  b o t h  8 -HQ a n d  AgNOg

T h e  ma x i mu m v a s e  l i f e  o f  c u t  s p i k e s  i n  a l l  t h e  

t h r e e  c u l t i v a r s  was  a l s o  r e c o r d e d  i n  s p i k e s  h e l d  m  s u c r o s e  5 
p e r  c e n t  p l u s  8  HQ 6 0 0  ppm ( 1 2  39 d a y s  i n  H e r  M a j e s t y  13 33 
d a y s  i n  V i n k s  G l o r y  a n d  13 44  d a y s  m  O s c a r )  H o w e v e r  f o r  
H e r  M a j e s t y  t h e  v a s e  s o l u t i o n  o f  AgNOg ( 1 0 0  a n d  2 0 0  ppm)  
w i t h  s u c r o s e  w e r e  e q u a l l y  e f f e c t i v e  a s  6 0 0  ppm 8  HQ i n  
e x t e n d i n g  v a s e  l i f e  ( F i g  5 )  A l g ^ O ^ g  w a s  l e s s  e f f e c t i v e  
c o m p a r e d  t o  t h e  o t h e r  t w o  c h e m i c a l s  S p i k e s  h e l d  i n



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

The  m a n i f o l d  r o l e  o f  s u c r o s e  i n  c o m b i n a t i o n  w i t h  
c h e m i c a l  p r e s e r v a t i v e s  o n  i m p r o v i n g  t h e  v a s e  l i f e  o f  o u t  
g l a d i o l u s  f l o w e r s  h a s  b e e n  e l u c i d a t e d  b y  m a n y  w o r k e r s  
( M a r o u s k y  1970 Mayak et .  a i  1973 B r a v d o  e_t aj_ 1974 

C h o i  a n d  Roh 1980 Rao a n d  Ram 1981 Wang a n d  Gu 1985 a n d  
G a r i b a l d i  a n d  D e a m b r o g i o  19 89 )  8  h y d r o x y q u i n o l  m e  h a s  f o r
l o n g  b e e n  c o n s i d e r e d  a s  t h e  m o s t  e f f e c t i v e  p r e s e r v a t i v e  t h a t  
c a n  b e  u s e d  i n  c o m b i n a t i o n  w i t h  s u c r o s e  f o r  i n c r e a s i n g  t h e  
p o s t  h a r v e s t  q u a l i t y  o f  c u t  s p i k e s  ( M a r o u s k y  1973 M a r o v s k y  
a n d  W o l t z  1975  Wang a n d  Gu 1985  K h o n d a r k a r  a n d  Mazumdar  
1985 a n d  Gao a n d  Wu 19 90 )  The  u s e  o f  s i l v e r  n i t r a t e  w i t h  

s u c r o s e  i n  h o l d i n g  s o l u t i o n s  t o  r e d u c e  v a s c u l a r  p l u g g i n g  — 
t h e r e b y  i n c r e a s i n g  t h e  v a s e  l i k e  was  r e p o r t e d  by  C h o i  a n d  Roh 
( 1 9 8 0 )  a n d  De s wa l  a n d  P a t i l  ( 1 9 8 2 )

The  maximum f l o r e t  s i z e  a n d  t h e  maximum n u m b e r  o f  
o p e n  f l o r e t s  i n  a l l  t h e  t h r e e  c u l t i v a r s  w e r e  a l s o  r e c o r d e d  i n  
s p i k e s  h e l d  i n  5 p e r  c e n t  s u c r o s e  p l u s  8  HQ 600 ppm I n  Her  
M a j e s t y  t h e  v a s e  s o l u t i o n s  c o n t a i n i n g  s u c r o s e  p l u s  8  HQ 300 
ppm o r  AgNOg 2 0 0  ppm w e r e  e q u a l l y  e f f e c t i v e  i n  p r o d u c i n g



maximum f l o r e t  s i z e  ( F i g  5)  I n  a l l  t h e  c a s e s  t h e  minimum 
f l o r e t  s i z e  a n d  n u mb e r  o f  o p e n  f l o r e t s  w e r e  o b s e r v e d  i n  
s p i k e s  h e l d  i n  d i s t i l l e d  w a t e r  Al umi n i um s u l p h a t e  ( 1 0 0  a n d  
2 0 0  ppm) i n  t h e  v a s e  s o l u t i o n  p r o d u c e d  s i g n i f i c a n t l y  s u p e r i o r  
r e s u l t s  o n l y  when  c o m p a r e d  w i t h  s p i k e s  h e l d  i n  d i s t i l l e d  
w a t e r

Rameshwar  ( 19 7 6 )  r e p o r t e d  t h a t  a l u m i n i u m  s u l p h a t e  
0 1% was a  c h e a p  a nd  a d e q u a t e  s u b s t i t u t e  f o r  8 -HQ s a l t s  i n  
p r o l o n g i n g  t h e  v a s e  l i f e  o f  c u t  g l a d i o l u s  s p i k e s  M u r a l l
( 1 9 8 8 )  a l s o  p r o v e d  t h a t  a l u m i n i u m  i n  t h e  v a s e  s o l u t i o n  h e l p e d  
m  i n c r e a s i n g  t h e  number  o f  f u l l y  o p e n  f l o w e r  f l o r e t  s i z e  
a n d  v a s e  l i f e  i n  g l a d i o l u s  8 -HQ a n d  AgNOg m  c o m b i n a t i o n  
w i t h  s u c r o s e  we r e  a l s o  o b s e r v e d  t o  be  e f f e c t i v e  i n  i n c r e a s i n g  
t h e  n u mb e r  o f  o p e n  f l o r e t s  a n d  f l o r e t  s i z e  ( Wang a n d  Gu 
1985)

The t e n d e n c y  o f  b e n d i n g  o r  b r e a k i n g  o f  s p i k e s  a f t e r  
some d a y s  i n  v a s e  h a s  b e e n  r e p o r t e d  m  g l a d i o l u s  T h i s  may 
b e  d u e  t o  t h e  w e a k n e s s  o f  t h e  f l o r a l  s t e m  o r  d u e  t o  t h e  
w e i g h t  o f  t h e  a p e x  o f  f l o r a l  a x i s  B e n d i n g  o r  b r e a k i n g  c a n  
o c c u r  a f t e r  v a r y i n g  t i m e  s p a n s  a n d  a t  d i f f e r e n t  p o s i t i o n s  on 
t h e  s t e m



Plate 11
Spike bending in cv Vinks Glory



The maximum t i m e  s p a n  b e f o r e  b e n d i n g  was r e c o r d e d  
i n  s p i k e s  h e l d  i n  s u c r o s e  p l u s  8 -HQ s o l u t i o n  ( 600  a nd  300 
ppm) S p i k e s  h e l d  i n  s u c r o s e  p l u s  AgNOg s o l u t i o n s  a l s o  s t o o d  
e r e c t  f o r  l o n g e r  p e r i o d s  b e f o r e  b e n d i n g  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  The  f i r s t  o n e s  t o  r e c o r d  b e n d i n g  w e r e  t h o s e  
p l a c e d  i n  d i s t i l l e d  w a t e r  Ma r o u s k y  a nd  Wo l t z  ( 19 7 5 )  ha d  
p o s t u l a t e d  t h a t  8 -HQ m  v a s e  s o l u t i o n  c a u s e d  mor e  s o l u t i o n  
u p t a k e  t h a n  d i d  w a t e r  a l o n e  a n d  t h u s  k e p t  t h e  s t e m  t i s s u e s  
more t u r g i d  An a t o m i c a l  s t u d i e s  by  S t e n i t z  ( 1 9 8 2 )  r e v e a l e d  
s t r o n g  p o s t  h a r v e s t  c e l l  w a l l  t h i c k e n i n g  a nd  1 i g n i f i c a t i o n  o f  
ph l oem c e l l s  m  s u c r o s e  t r e a t e d  c u t  f l o w e r  s t e m s  wh i c h  mi g h t  
h e l p  i n  p r e v e n t i n g  b e n d i n g

The p o s i t i o n  a t  w h i c h  b e n d i n g  o c c u r r e d  was  t h e  
l o w e s t  m  t h e  s p i k e s  h e l d  i n  d i s t i l l e d  w a t e r  B e n d i n g  
o c c u r r e d  a t  t h e  t o p  o n l y  i n  s p i k e s  h e l d  m  8 -HQ s o l u t i o n s  
AgNOg a n d  A l g f S O ^ g  wer e  a l s o  e f f e c t i v e  i n  c o n t r o l l i n g  s p i k e  
b e n d i n g  when c o mp a r e d  t o  c o n t r o l

The p i g m e n t  a n t h o c y a n m  a l o n g  w i t h  a n t h o x a n t h i n s  
f orm t h e  m a j o r  p i g m e n t s  c o n t r i b u t i n g  t o  t h e  d i v e r s e  c o l o u r  
r a n g e  o b s e r v e d  i n  t h e  d i f f e r e n t  c u l t i v a r s  o f  g l a d i o l u s  
A n a l y s i s  o f  a n t h o c y a n m  c o n t e n t  m  f l o w e r  p e t a l s  a f t e r  two
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d a y s  a n d  t e n  d a y s  m  v a s e  r e v e a l e d  t h a t  s p i k e s  h e l d  i n  8  HQ 

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

h e l d  i n  c o n t r o l  h a d  t h e  mi n i mum a n t h o c y a n i n  c o n t e n t  i n  p e t a l s  

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

s o l u t i o n s  o f  c „ t  f l o w e r s  t e n d e d  t o  i n c r e a s e  t h e  a n t h o c y a n i n  
c o n t e n t  o f  p e t a l s  ( C h o i  a n d  S a n g  1 9 8 9 )
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SUMMARY

A s t u d y  w a s  c o n d u c t e d  a t  t h e  D e p a r t m e n t  o f  
H o r t i c u l t u r e  C o l l e g e  o f  A g r i c u l t u r e  V e l l a y a m  t o  f i n d  o u t  

t h e  e f f e c t  o f  d i f f e r e n t  p l a n t i n g  d a t e s  a n d  f l o r a l  
p r e s e r v a t i v e s  o n  s p i k e  q u a l i t i e s  o f  g l a d i o l u s  S i x  p l a n t i n g  

d a t e s  a t  m o n t h l y  i n t e r v a l s  ( f r o m  m i d - A u g u s t  1 9 9 2  t o  m i d -  

J a n u a r y  1 9 9 3 )  w e r e  t r i e d  f o r  t h r e e  c u l t i v a r s  ( H e r  M a j e s t y  

V i n k s  G l o r y  a n d  O s c a r ) o f  g l a d i o l u s  i n  a  F a c t o r i a l  R a n d o m i s e d  

B l o c k  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  T h e  f l o r a l  p r e s e r v a t i v e  

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

v a s e  s o l u t i o n s  o n  t h e  p o s t  h a r v e s t  v a s e  l i f e  o f  c u t  s p i k e s  o f  

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

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

T h e  d i f f e r e n t  p l a n t i n g  d a t e s  a n d  c u l t i v a r 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  t i m e  t a k e n  f o r  50  a n d  100  p e r  
c e n t  c o r m  s p r o u t i n g  O c t o b e r  p l a n t i n g  ( T g )  t o o k  t h e  s h o r t e s t  

t i m e  t o  c o m p l e t e  s p r o u t i n g  ( 3 2  6 7  d a y s )  T h e r e  w a s  

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

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

s p r o u t i n g  Among t h e  t h r e e  c u l t i v a r s  t e s t e d  O s c a r  wa s  t h e



e a r l i e s t  t o  a t t a i n  100 p e r  c e n t  s p r o u t i n g  ( 42  56 d a y s )  T h e r e  
was a l s o  s i g n i f i c a n t  i n t e r a c t i o n  b e t w e e n  p l a n t i n g  d a t e s  and  
c u l t i v a r s  on  t h i s  c h a r a c t e r

The i n f l u e n c e  o f  p l a n t i n g  d a t e s  a nd  c u l t i v a r s  on 
v e g e t a t i v e  c h a r a c t e r s  l i k e  p l a n t  h e i g h t  number  o f  l e a v e s  
p r o d u c e d  p e r  p l a n t  a nd  l e a f  a r e a  was a l s o  s i g n i f i c a n t  The 
t a l l e s t  p l a n t s  w i t h  maximum number  of  l e a v e s  a nd  l e a f  a r e a  
wer e  r e c o r d e d  i n  O c t o b e r  (Tg)  a nd  November  (T^)  p l a n t i n g s  
The maximum p l a n t  h e i g h t  l e a f  number  a nd  l e a f  a r e a  among t h e  
t h r e e  c u l t i v a r s  w a s  f o u n d  i n  V i n k s  G l o r y  ( V g )  T h e s e  
p a r a m e t e r s  w e r e  a l s o  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  t h e  
i n t e r a c t i o n  e f f e c t  b e t w e e n  p l a n t i n g  d a t e s  and  c u l t i v a r s

The number  o f  s h o o t s  p r o d u c e d  p e r  p l a n t  was u n d e r  
t h e  s i g n i f i c a n t  i n f l u e n c e  o f  d i f f e r e n c e  i n  c u l t i v a r s  o n l y  
The c u l t i v a r  V i n k s  G l o r y  r e c o r d e d  t h e  maximum o f  1 18 s h o o t s  
p e r  p l a n t  P l a n t i n g  d a t e s  a n d  i n t e r a c t i o n  e f f e c t s  d i d  n o t  
e x e r t  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  n u m b e r  o f  s h o o t s  p e r  
p l a n t

T he  t i m e  t a k e n  t o  c o m p l e t e  s p i k e  e m e r g e n c e  was  
u n d e r  t h e  s i g n i f i c a n t  i n f l u e n c e  o f  b o t h  p l a n t i n g  d a t e s  and



c u l t i v a r s  P l a n t s  f r o m  N o v e m b e r  p l a n t i n g  ( T ^ )  w e r e  t h e  
e a r l i e s t  t o  c o m p l e t e  100 p e r  c e n t  s p i k e  e m e r g e n c e  ( 9 2  44 
d a y s )  D u r a t i o n  t a k e n  f o r  c o m p l e t e  s p i k e  e m e r g e n c e  a l s o  
e x h i b i t e d  s i g n i f i c a n t  p o s i t i v e  c o r r e l a t i o n  w i t h  t o t a l  
r a i n f a l l  number  o f  r a i n y  d a y s  a n d  r e l a t i v e  h u m i d i t y  Among 
t h e  c u l t i v a r s  He r  M a j e s t y  wa s  t h e  e a r l i e s t  t o  c o m p l e t e  
f l o w e r i n g  ( 96 67 d a y s )  a nd  V i n k s  G l o r y  was t h e  l a t e s t  ( 119  22 
d a y s )  The  i n f l u e n c e  o f  t h e  i n t e r a c t i o n  e f f e c t  o n  t h i s  
c h a r a c t e r  was n o t  s i g n i f i c a n t

T h e  d e g r e e  o f  i n c i d e n c e  o f  F u s a r i u m  w i l 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  t h e  c u l t i v a r s  T h e  n u m b e r  o f  
d i s e a s e d  p l a n t s  p e r  p l o t  was maximum ( 6  50 )  i n  Her  M a j e s t y  
a nd  t h e  minimum (1 11)  i n  V i n k s  G l o r y  P l a n t i n g  d a t e 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  i n c i d e n c e  o f  F u s a r i u m  w i l t  
t h o u g h  t h e r e  was  s i g n i f i c a n t  i n t e r a c t i o n  e f f e c t

P l a n t i n g  d a t e s  a n d  c u l t i v a r s  a n d  t h e i r  i n t e r a c t i o n  
a l s o  e x e r t e d  s i g n i f i c a n t  i n f l u e n c e  on t h e  s p i k e  a nd  r a c h i s  
l e n g t h s  S e p t e m b e r  p l a n t i n g  (Tg)  p r o d u c e d  p l a n t s  w i t h  t h e  
maximum s p i k e  (61 16 cm) a n d  r a c h i s  l e n g t h s  ( 4 7  83  cm)  
December  a n d  J a n u a r y  p l a n t i n g s  r e c o r d e d  i n f e r i o r  s p i k e  a nd  
r a c h i s  l e n g t h s  The c u l t i v a r  O s c a r  (Vg)  p r o d u c e d  t h e  l o n g e s t



S i z e  o f  f l o r e t s  a n d  nu mb e r  o f  f l o r e t s  p r o d u c e d  p e r  
p l a n t  w e r e  u n d e r  t h e  s i g n i f i c a n t  i n f l u e n c e  o f  d i f f e r e n c e  i n  
p l a n t i n g  d a t e s  a n d  c u l t i v a r s  Maximum f l o r e t  s i z e  a n d  nu mb e r  
o f  f l o r e t s  w e r e  o b s e r v e d  m  s p i k e s  f r o m  e a r l y  p l a n t i n g  d a t e s  

o f  A u g u s t  S e p t e m b e r  O c t o b e r  a n d  No vembe r  F u r t h e r  d e l a y  i n  
p l a n t i n g  s i g n i f i c a n t l y  r e d u c e d  t h e  n u m b e r  o f  f l o r e t s  a n d  
f l o r e t  s i z e  Maximum number  o f  f l o r e t s  a n d  f l o r e t  s i z e  among 
t h e  t h r e e  c u l t i v a r s  was  r e c o r d e d  i n  O s c a r  (Vg)

The  g i r t h  o f  s p i k e  s t a l k  was  maximum ( 3  26 cm) i n  
p l a n t s  f r o m  No ve mbe r  p l a n t i n g s  ( T ^ )  Ho we v e r  t h e r e  was  no

s i g n i f i c a n t  d i f f e r e n c e s  among o t h e r  p l a n t i n g  d a t e s  O s c a r  
( Vg)  p r o d u c e d  s p i k e s  w i t h  t h e  t h i c k e s t  s t a l k s  ( 3  28 cm) when 
c o m p a r e d  t o  t h e  o t h e r  two c u l t i v a r s

The  d u r a t i o n  f r o m s p i k e  e m e r g e n c e  t o  o p e n i n g  o f  t h e  
f i r s t  f l o r e t  was  l o n g e r  i n  e a r l y  p l a n t i n g s  a n d  r e d u c e d  i n  t h e  
l a s t  two p l a n t i n g s  d a t e s  (Tg a n d  Tg)  V i n k s  G l o r y  (Vg)  t o o k  
t h e  l o n g e s t  t i m e  ( 7  32 d a y s )  t o  o p e n i n g  o f  t h e  f i r s t  f l o r e t  
a n d  Her  M a j e s t y  ( V j ) t h e  s h o r t e s t  ( 6  02 d a y s )



B l o o m i n g  p e r i o d  a n d  v a s e  l i f e  o f  s p i k e s  w e r e  
s i g n i f i c a n t l y  i n f l u e n c e d  by  p l a n t i n g  d a t e s  a n d  c u l t i v a r s  
S p i k e s  f r o m  t h e  e a r l y  p l a n t i n g  d a t e s  o f  A u g u s t  S e p t e m b e r  a n d  
O c t o b e r  h a d  t h e  maximum b l o o m i n g  p e r i o d  a n d  v a s e  l i f e  The  
l a s t  t w o  p l a n t i n g  d a t e s  ( D e c e m b e r  a n d  J a n u a r y )  w e r e  
s i g n i f i c a n t l y  i n f e r i o r  i n  t h i s  r e s p e c t  S p i k e s  o f  V i n k s  G l o r y  
h a d  t h e  maximum b l o o m i n g  p e r i o d  ( 7  50 d a y s )  a n d  v a s e  l i f e  

( 8  61 d a y s )  w h i l e  O s c a r  (Vg)  a n d  H e r  M a j e s t y  ( V^ )  w e r e  o n  
p a r

The  w e i g h t  a n d  v o l u m e  o f  c o r m s  p r o d u c e d  w e r e  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  b y  t h e  p 1 n n L l n £, d u l o s  o r  t h e  
i n t e r a c t i o n  e f f e c t s  Ho we v e r  t h e r e  was  s i g n i f i c a n t  n e g a t i v e  
c o r r e l a t i o n  e f f e c t  w i t h  r e l a t i v e  h u m i d i t y  a n d  n u mb e r  o f  r a i n y  
d a y s  o c c u r r i n g  t h e  g r o w t h  p e r i o d  T h e  c u l t i v a r 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 i s  p a r a m e t e r  V i n k s  G l o r y  b e i n g  
t h e  c u l t i v a r  p r o d u c i n g  t h e  l a r g e s t  c o r m s  a n d  He r  M a j e s t y  t h e  
s m a l 1 e s t

The  n u mb e r  o f  c o r m e l s  p r o d u c e d  p e r  p l a n t  b u t  n o t  
t h e i r  w e i g h t  w a s  u n d e r  t h e  s i g n i f i c a n t  i n f l u e n c e  o f  
d i f f e r e n c e  i n  p l a n t i n g  d a t e s  E a r l y  p l a n t i n g s  o f  A u g u s t  
S e p t e m b e r  a n d  O c t o b e r  r e c o r d e d  m o r e  n u m b e r  o f  c o r m e l s  p e r



p l a n t  w h e n  c o m p a r e d  t o  d e l a y e d  p l a n t i n g s  T h e  d i f f e r e n t  
c u l t i v a r s  a l s o  e x e r 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  t h i s  
c h a r a c t e r  Maximum n u m b e r  o f  c o r m e l s  p e r  p l a n t  ( 7  6 7 )  w a s  
r e c o r d e d  i n  He r  M a j e s t y  w h i l e  t h e  maximum w e i g h t  o f  c o r m e l s  
p e r  p l a n t  ( 3  87 g )  was  r e g i s t e r e d  m  O s c a r

T he  d i f f e r e n t  v a s e  s o l u t i o n s  e x e r t e d  s i g n i f i c a n t  
i n f l u e n c e  on  a l l  t h e  p o s t  h a r v e s t  s p i k e  c h a r a c t e r i s t i c s  t h a t  
w e r e  u n d e r  s t u d y

T h e  o p t i m u m  h o l d i n g  s o l u t i o n  f o r  m a x i m i s i n g  t h e  
n u m b e r  o f  d a y s  t a k e n  f u l l  b l o o m  w e r e  t h o s e  t h a t  c o n t a i n i n g  5 
p e r  c e n t  s o u r c e s  a n d  e i t h e r  8 -HQ ( 3 0 0  o r  600  ppm)  o r  AgNOg 
( 1 0 0  o r  2 0 0  p p m )  T h e  h i g h e r  c o n c e n t r a t i o n s  w e r e  m o r e  

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

T he  maximum v a s e  l i f e  o f  s p i k e s  i n  a l l  t h e  t h r e e  
c u l t i v a r s  was  r e c o r d e d  i n  a  h o l d i n g  s o l u t i o n  o f  5 p e r  c e n t  
s u c r o s e  p l u s  6 0 0  ppm 8  HQ I n  t h e  c a s e  o f  H e r  M a j e s t y  
s u c r o s e  p l u s  AgNOg ( 1 0 0  o r  2 0 0  p p m )  s o l u t i o n s  w e r e  a l s o  
e q u a l l y  e f f e c t i v e  The  s h o r t e s t  b l o o m i n g  p e r i o d  a n d  v a s e  l i f e  
i n  a l l  t h e  t h r e e  c u l t i v a r s  w e r e  r e g i s t e r e d  m  s p i k e s  h e l d  i n  
d i s t i l l e d  w a t e r  w h i c h  was  u s e d  a s  c o n t r o l



H o l d i n g  t h e  s p i k e s  i n  v a s e  s o l u t i o n s  o f  5 p e r  c e n t  

s u c r o s e  p l u s  600  ppm 8 - R Q  ( S g )  a l s o  r e s u l t e d  i n  max imum  

f l o r e t  s i z e  an 1 number  o f  o p e n  f l o r o L s  when c ompa r e  i t o  the  

o t h e r  v a s e  s o l u t i o n s  S u c r o s e  s o l u t i o n s  c o n t a i n i n g  300 ppm 

8 - H Q  a n d  200  ppm AgNOg a l s o  s i g n i f i c a n t l y  i m p r o v e d  f l o r e t  

s i z e  i n  c u l t i v a r  H e r  M a j e s t y  H o l d i n g  s o l u t i o n s  c o n t a i n i n g  

A l g S O ^  was  s u p e r i o r  o n l y  when c om pa r e d  t o  c o n t r o l

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

maximum i n  h o l d i n g  s o l u t i o n s  o f  s u c r o s e  p l u s  8 HQ ( 6 00  o r  300  

ppm)  and  minimum i n  c o n t r o l  ( S ^ )  B e n d i n g  o c c u r r e d  o n l y  a t  

t h e  t o p  p o r t i o n  o f  s p i k e s  w h e n  h e l d  i n  s u c r o s e  p l u s  8 - H Q  

s o l u t i o n s  w h e r e a s  i t  wa s  a t  l o w e s t  p o r t i o n s  i n  s p i k e  h e l d  i n  

c o n t r o l  s o l u t i o n

The  e s t i m a t i o n  o f  a n t h o c y a n m  p i g m e n t s  i n  f l o w e r

p e t a l s  t wo  a n d  t e n  d a y s  a f t e r  h a r v e s t  r e v e a l e d  t h a t  t h e

c o l o u r  p i g m e n t s  w e r e  maximum on t he  s p i k e s  h e l d  on s u c r o s e  

p l u s  8 HQ s o l u t i o n s  ( S 2  a nd  S 3 )  a nd  minimum i n  c o n t r o l  ( S I )



REFERENCES



I

* A a r t s  J

Acock  B

A m a r l u t e i

* A m a n u t e i

*Aoba  T

A p t e  S S

RErERENCrS

F T 1957 On t h e  k e e p a b i l i t y  o f  c u t  f l o w e r s  
M e d e d e I  i n g e n  L a n d b o u w h o g e s c h o o 1 W a g e n 1 n g e n  5 7  
( 9 )  1 - 6 2

a n d  N i c h o l s  R 1979 E f f e c t s  o f  s u c r o s e  on  w a t e r  
r e l a t i o n s  o f  c u t  s e n e s c i n g  c a r n a t i o n  f l o w e r s  
Ann B o t  44 ( 2 )  221 230

A B u r z o  I  a n d  A l e x e  C 1 9 8 6  R e s e a r c h e s  
c o n c e r n i n g  some m e t a b o l i s m  a s p e c t s  o f  c u t  g e r b e r a  
f l o w e r s  A c t a  H o r t  No 181 331 -  337

A I o n i t a  E R a d u l e s c u  E a n d  T u d o s e  E 1982
V a s e  l i f e  o f  some c a r n a t i o n  c u l t i v a r s  h i e d  i n  w a t e r  
a n d  i n  p r e s e r v a t i v e  s o l u t i o n s  a t  r oom t e m p e r a t u r e  
P r o d u c t  l a  V e g e t a l a .  I l o r t i c u l  t u r a  31 ( 4 )  37 42

1975 The  e f f e c t  o f  t e m p e r a t u r e  on  b u l b  a n d  t u b e r
f o r m a t i o n  i n  b u l b o u s  a n d  t u b e r o u s  c r o p s  V I I I  Crom 
f o r m a t i o n  i n  g l a d i o l u s  o_ Y a m a g u t a i  A g r l  F o r e s t r y  
S o c  No 32 4 8 - 5 3

1 9 6 0  New a p p r o a c h  t o  a n  o l d  p r o b l e m  e a r l y  
f l o w e r i n g  o f  g l a d i o l u s  The  G l a d i o l u s  New E n g l a n d  
G l a d i o l u s  S o c  . Y B 1 2 3 - 1 3 0

A r o r a  J  S a n d  K h a n n a  K 1 9 8 5  E v a l u a t i o n  o f  g l a d i o l u s  
c u l t i v a r s  Res  . Pun  l a b  A g n  U m v  22 ( 4 )  655
662



u

A r o r a  J  S a n d  S a n d h u  G S 19 87  E f f e c t  o f  t w o  p l a n t i n g  
d a t e s  o n  t h e  p e r f o r m a n c e  o f  f i f t e e n  g l a d i o l u s  
c u l t i v a r s  Pun l a b  H o r t  J  27 (3 4 )  243 249

*A s a h i r a  T H I m a n i s h i  K a n d  T s u k a m o t o  Y 1968 S t u d i e s  
on  t h e  c o r m e l  f o r m a t i o n  i n  G l a d i o l u s  Mem Co 11 
Agr  i c  K y o t o  U m v  93 2 1 - 3 4

B a l a k n s h n a  H V 1987 P o s t  h a r v e s t  p h y s i o l o g y  o f  t u b e r o s e s  
( P o l l a n t h e s  t u b e r o s a ) a s  i n f l u e n c e d  b y  m e t a l  s a l t  
a n d  s u c r o s e  M So Ag T h e s i s  UAS B a n g a l o r e

B e l y n s k a y a  E V K o n d r a t e v a  V V a n d  S m i r n o v a  Z Z 1985 
E f f e c t  o f  p h y s i o l o g i c a l l y  a c t i v e  s u b s t a n c e s  o n  
a g e i n g  o f  c u t  f l o w e r s  o f  p e r p e t u a l  f l o w e r i n g  
c a r n a t i o n s  B v u 1 1 e 1 1 n . G 1 a v n o g o  B o t a n i c h e s k o g o  
S a d a  135 3 9 - 4 4

B e y e r  J  E 1976 S i l v e r  i o n  A p o t e n t  a n t i e t l i y l e n e  a g e n t  i n  
c u c u m b e r  a n d  t o m a t o  H o r t S c i e n c e  11 195 196

Bo n d t  I( De 1 9 8 2  A d v a n c i n g  f l o w e r i n g  i n  g l a d i o l i  
V e r b o n d s m e w s  v o o r  d e  B e l g i s c h e  S i e r t e e l  t  26 ( 4 )  
144 145

*B o r t h w i c k  H A a n d  P a r k e r  M W 1 9 4 9  
r e s p o n s e s  o f  g l a d i o l u s  N_ Amer 
Bui  1 18 11 22

P h o t o p e r l o d l c  
G l a d i o l u s  Counc

B r a v d o  B Mayak S a n d  G r a v r i e l i  1974 S u c r o s e  a n d  w a t e r  
u p t a k e  f r o m  c o n c e n t r a t e d  s u c r o s e  s o l u t i o n s  b y  
g l a d i o l u s  s h o o t s  a n d  e f f e c t s  o f  t h e s e  t r e t m e n t s  on  
f l o r e t  l i f e  C a n a d i a n  J  B o t  52 1271 1281



Ill

B r u s z e w s k i  T E 1 9 6 8  T h e  i n f l u e n c e  o f  c h e m i c a l  
p r e s e r v a t i v e s  on p o s t  h a r v e s t  r e s p i r a t i o n  r a t e s  a nd  
b i o c h e m i c a l  c h a n g e s  i n  c a r n a t i o n s  ( D 1 a n t  h u s  
c a r v o p h y l 1 us  1 ) P i s s  A b s t r  29 ( 3 )  8 6 6

B u r d e t t  A N 1970 The c a u s e  o f  b e n t  n e c k  i n  c u t  r o s e s  
Amer Soc  H o r t  S c l  95 427 431

jjjBuschman J  C M a n d  Gr o e n  N P A 1989 The S o u t h e r n  Eur op e  
r a n g e  H e a t  p l a y s  t r i c k s  w i t h  g l a d i o l i  i n  S p a i n  
B1oembo11e n c u 1t u u r  100 ( 7 )  18 19

Campr ub i  P a nd  A q u i l a  J  F 1974 S t u d i e s  d i r e c t e d  t o w a r d s  
p r o l o n g i n g  t h e  l i f e  o f  c u t  f l o w e r s  i n  M e d i t e r r a n e a n  
v a r i e t i e s  o f  D i a n t h u s  c a r v o p h v l 1 u s  A c t a  H o r t  No 
43  I I  307 318

C h a n d r a  K J  N e g i  S S R a g h a v a  S P S a n d  S h a r m a  
T V R S 1985 E v a l u a t i o n  o f  g l a d i o l u s  c u l t i v a r s  
a nd  h y b r i d s  f o r  r e s i s t a n c e  t o  f u s a r  mm oxys p o r um 
f s p  g l a d i o l i  I n d i a n  J  H o r t  42 ( 3 / 4 )  3 0 4 - 3 0 5

4*Choi  H R and  Roh S M 1980 F a c t o r s  i n f l u e n c i n g  t h e  v a s e  
l i f e  o f  c u t  g l a d i o l u s  ( G l a d i o l u s  .x h v b r i d u m )  a n d  
c a r n a t i o n  ( D i a n t h u s  c a r v o p h y l 1 u s ) J  K o r e a n  Soc 
H o r t  S c i  21 ( 2 )  176- 184

Choi  Y S a n d  S a n g  C K 1989 S t u d i e s  o n  t h e  e f f e c t  o f  
l i g h t  i n t e n s i t y  a n d  s u c r o s e  c o n c e n t r a t i o n  on t h e  
c o l o u r  o f  c u t  a n t i r r h i n u m  f l o w e r s  Abs  t  s Comm 
P a p e r s  ( H o r t  Ab s t  s )  K o r e a n  Soc  H o r t  S c i 7 ( 1 )  

206 207

J



IV

Chung G V Lee  J  S and  kim Y R 1986 E f f e c t  o f  s i l v e r  
n i t r a t e  a n  1 s i l v e r  t h i o s u l p h a t e  on t h e  v a s e  l i f e
a n d  s e n e s c e n c e  o f  c u t  c a r n a t i o n  f l o w e r s  _J_
Ko r e a n  Soc I l o r t  Sc 1 27 ( 3 )  275 282

%Coc oz z a  M 1 9 7 1  G l a d i o l u s  p r o d u c t i o n  a n d  q u a l i t y  
P e p i m e n s t e s  . H o r t  i c u  1 t u r e s  . M a r a i c h e r s  No 119 
31 36

Coha t  J  1974 C o n t r i b u t i o n  t o  t h e  s t u d y  o f  corm p r o d u c t i o n
i n  G l a d i o l u s  g r a n d  i f l o r u s  A n n a  1 e s d e  \ 
A m e l l o r a t i o n  d e s  PI a n t e s  24 ( 1 )  13 24

C o o r t s  G D G a r t n e r  J  B a n d  Me Co l l u m J  P 1965 E f f e c t
o f  s e n e s c e n c e  a nd  p r e s e r v a t i v e s  on  r e s p i r a t i o n  i n  
c u t  f l o w e r s  o f  Rosa  h v b r i d a  V e l v e t  Ti mes  P r o c  
Amer Soo Hor t  S c l  8 6  779 790

Deswal  K. S and  P a t i l  V K 1983 Vase  l i f e  o f  s p i k e l e t s  o f  
G 1 a d i o 1 u s g r a n d  i f l o r u m  a s  i n f l u e n c e d  b y  s o i l  
f e r t i l i t y  a nd  i n d u c t i o n  m e d i a  J _  M a h a r a s h t r a  Ag r l  
U m v  8  ( 1 )  3 4 - 3 6

D i m a l l a  G G and S t a d e n  J  v a n  1980 The e f f e c t  o f  s i l v e r  
t h i o s u l p h a t e  p r e s e r v a t i v e  o n  t h e  p h y s i o l o g y  o f  c u t  
c a r n a t i o n s  I  I n f l u e n c e  o n  l o g e v i t y  a n d  
c a r b o h y d r a t e  s t a t u s  Z e i t s o h n f  t  f u r
P f 1a n z e n o h v s 1 0 1o g l a  99 ( 1 )  9 17

Dod V N S a d a w a r t e  K T K u l w a l  L V a n d  V a i d y a  S W 
1989 E f f e c t  o f  d i f f e r e n t  d a t e s  o f  p l a n t i n g  a n d  
corm s i z e  on  g r o w t h  a n d  f l o w e r  y i e l d  o f  G l a d i o l u s  
PKV Res  J  13 ( 2 )  164 165



V

D o o r n  W G Van W i t t e  Y d e  P e r i l  R R S 1990  E f f e c t  
o f  a n t i m i c r o b i a l  c o m p o u n d s  o n  t h e  n u m b e r  o f  
b a c t e r i a  i n  t h e  s t e m s  o f  c u t  r o s e  f l o w e r s  J _  AppI 
B a c t e r 1 0 I o g y  6 8  ( 2 )  1 1 7 - 1 2 2

D u r k i n  D 1967 The  r o l e  o f  t a n n i n s  i n  s e n e s c e n c e  o f  t h e  c u t  
r o s e  f l o w e r  P r o c  Amer Soc  H o r t  S c i  89  6 8 3 
6 8 8

D u r k i n  D a n d  K u c  R 1 9 6 6  V a s c u l a r  b l o c k a g e  a n d  
s e n e s c e n c e  o f  t h e  c u t  r o s e  f l o w e r  P r o c  Amer Soc  
H o r t  S o i  8 8  540 543

F e r r i e r a  D I  Mer we  J  J  v a n  d e r  a n d  S w a r d t  G H d e  
( 1 9 8 6 )  S t a r c h  m e t a b o l i s m  i n  f l o w e r s  o f  s e n e s c i n g  
g l a d i o l i  i n f l o r e s c e n c e s  A c t a  H o r t  No 177 2 0 3 
2 1 0

Gao Y a n d  Wu S J  1 9 9 0  S t u d i e s  o n  t h e  p h y s i o l o g i c a l  
c h a n g e s  a n d  s e n e s c e n c e  o f  c u t  r o s e s  d u r i n g  v a s e  
l i f e  A c t a  H o r t  S i m c a  17 ( 1 )  7 1 - 7 5

if: G a r i b a l i d i  E A a n d  D e a m b r o g i o  F 1 9 8 9  P r e s e r v i n g  c u t  
g l a d i o l u s  f l o w e r s  C o l t u r e  P r o t e t t e  18 ( 6 ) 3 3 - 3 5

Gay A P a n d  N i c h o l s  R 1977 T h e  e f f e c t  o f  some c h e m i c a l  
t r e a t m e n t s  o n  l e a f  w a t e r  c o n d u c t a n c e  o f  c u t  
f l o w e r i n g  s t e m s  o f  C h r y s a n t h e m u m  m o n f o l  turn 
S c i e n t  i a  H o r t  6  ( 2 )  167 177



VI

AG h e r g i  A A m a n u t e i  A and  B a l o i u  I  1983 P e r f o r m a n c e  o f  
some r o s e  c u l t i v a r s  i n  p r e s e r v i n g  s o l u t i o n s  i n  
a m b i e n t  c o n d i t i o n s  L u c r a r  1 s t m t  i f  i c .  I n s t i t u t u l  
de  c e r c e t a r 1 s 1 P r o i e o t a r 1 p e n t r u  V a l o r i i i c a r e a  s 1 

I n d u s t r i a l i z a r e a  Legume l o r  Si  F r u c t e l o r  14 125
129

G i l l  A P S  A u l a l h  M. S a nd  P a s o a n  L 1986 S t u d i e s  on 
co r m p r o d u c t i o n  o i  G l a d i o l u s  i n  t h e  s u b t r o p i c a l  
r e g i o n s  o f  P u n j a b  I n d i a  A c t a  H o r t  No 177 Vol 
I I  369 374

G i l i m a n  K F and  S t e p o n k u s  P L 1972 V a s c u l a r  b l o c l a g e  i n  
c u t  r o s e s  J__ Amer Soc H o r t  S c l  97 ( 5 )  662
667

Goszc  v n s k a  D and  Nowal J  1980 The e f f e c t s  o f  s u c r o s e  
s i l v e r  s a l t s  a nd  8  HQS on t h e  q u a l i t y  a n d  v a s e  l i f e  
o f  d r y  s t o r e d  c a r n a t i o n s  P r  a c e  I n s t y t u t u
S a d o wn i o t wa  i  K w i a c i r s t w a  w S k i e r m e m c o a c h  B 5 
73 81

G o s z c z y n s k a  D M a n d  R e i d  M S 1 9 8 5  S t u d i e s  o n  t h e  
d e v e l o p m e n t  o f  t i g h t  n u t  r o s e  bu ds  Ac t a  H o r t  
161 1 0 1  108

*Grabowska  B 1 9 7 8  E f f e c t  o f  t h e  t i m e  o f  p l a n t i n g  o f  
g l a d i o l u s  c o r m e l s  o n  y i e l d  P r a c e  I n s t y t u  S a d o  
w n i c t w a  _i_ k w i a c i a r s t w a  w S k i e r  m e w  i c a c h . B 3 15
2 2

*Gr abows ka  B a n d  P a n k i e w i c z  T 1 9 8 4  P o s s i b i l i t i e s  o f  
d e l a y i n g  f l o w e r i n g  i n  G l a d i o l u s  ( G l a d i o u s  h v b r i d u s  
H o r t  ) c v  D u k a t  P r a c e  I n s t v t u t u  S a d o w n  i c  t w a  _i 
K w i a c i a r s t w a  w S k i e r n i e w i c a c h .  B CRos1 m y  Oz d o b n e ) 
9 67 72



VII

G r o e n  N P A 1984 G l a d i o l u s  CV R o s e l i n d  c a n  f l o w e r  w e l l  a t  
t h e  e n d  o f  O c t o b e r  o r  e a r l y  N o v e m b e r  
B1 o e m b o 11e n c u 1t u u r  95 ( 1 )  12 13

♦4*

H a l e v y  A H a n d  K o f r a n e k  A M 1977 S i l v e r  t r e a t m e n t  o f  
c a r n a t i o n  f l o w e r s  f o r  r e d u c i n g  e t h y l e n e  d a ma g e  a n d  
e \ t e n d i n g  l o n g e v i t y  J _  Amer  S o c  H o r t  S c i  102 
( 1 )  76 77

H a l e v y  A H K o f r a n e k  A M a n d  B e s e m e r  S T 1 9 8 4  
P h o t o p e n o d i o  r e s p o n s e  o f  m i n i a t u r e  G l a d i o l u s  
c u l t i v a r s  H o r t S c i e n c e  19 ( 6 ) 858 860

H a l e v y  A H a n d  Mayak S 1974 I m p r o v e m e n t  o f  c u t  f l o w e r  
q u a l i t y  o p e n i n g  a n d  l o n g e v i t y  b y  p r e  s h i p m e n t  
t r e a t m e n t s  A c t a  H o r t  43  335 347

H a l e v y  A H a n d  Mayak S 1979 S e n e s c e n c e  a n d  p o s t  h a r v e s t  
p h y s i o l o g y  o f  c u t  f l o w e r s  P a r t  I  I n  J  J a n i c k  
ed  H o r t  Rev 1 2 0 4 - 2 3 6

H a l e v y  A H a n d  Mayak S 1981 S e n e s c e n c e  a n d  p o s t  h a r v e s t  
p h y s i o l o l g y  o f  c u t  f l o w e r s  P a r t  I I  I n  J  J a n i c k  
ed  H o r t  Rev 3 59 143

Hew C S Wee K H a n d  Le e  F Y 1987 F a c t o r s  a f f e c t i n g  t h e  
l o n g e v i t y  o f  c u t  A r a n d a  f l o w e r s  A c t a  H o r t  No 
205  195 202

I m a n i s h i  H a n d  I m a e  Y 1 9 9 0  E f f e c t s  o f  l o w  l i g h t  
i n t e n s i t y  a n d  low t e m p e r a t u r e  g i v e n  a t  d i f f e r e n t  
d e v e l o p m e n t  s t a g e s  o n  f l o w e r i n g  o f  g l a d i o l u s  A c t a  
H o r t  No 266  189 196



VII

I m a n i s h i  H S a s a k i  K a n d  Oe M 1970 F u r t h e r  s t u d i e s  on 
t h e  c o r m e l  f o r m a t i o n  i n  g l a d i o l u s  Bu 1 1 U n t v  
Osaka  P r e f  . Se r  B 22 7 - 1 7

* I z i r o  Y and  H o n  Y 1983 E f f e c t  o f  t e m p e r a t u r e  on  t h e
g r o w t h  o f  c o n t r a c t i l e  r o o t s  a nd  d a u g h t e r  co r ms  o r
b u l b s  i n  g l a d i o l u s  a n d  Q x a 1 i s  bow 1 e a n a  L o d d  J
J a p  Soc  H o r t  S c i  51 ( 4 )  459 465

J i a n g  W B Sun Z R a n d  Yu L A 1989 The e f f e c t  o f  low 
t e m p e r a t u r e  s t o r a g e  i n  c o m b i n a t i o n  w i t h  s u c r o s e  
p u l s i n g  on c u t  g a l d i o l u s  A c t a  H o r t  S i n i c a  16 ( 1 )  

6 3 - 6 7

K a l t a l e r  R E L a n d  S t e p o n k u s  P L 1 9 7 4  U p a t a k e  a n d  
m e t a b o l i s m  o f  s u c r o s e  i n  c u t  r o s e s  J _  Amer Soc 
H o r t  S c i  99 ( 6 ) 490 493

K a l t a l e r  R E L and  S t e p o n k u s  P L 1976 F a c t o r s  a f f e c t i n g  
r e s p i r a t i o n  i n  c u t  r o s e s  J _  Amer Soc Hor t  Sc t 
101 ( 4 )  353 354

Kaur  S A r o r a  J  S and  Khanna K 1989 F u s a r i u m  w i l t  i s  a  
l i m i t i n g  f a c t o r  i n  c o m m e r c i a l  c u l t i v a t i o n  o f  
g l a d i o l u s  I n d l a n  H o r t  3 6 ( 3 )  21 22

K e t z a  S ( 1 9 8 9 )  The e f f e c t  o f  p u l s i n g  s o l u t i o n s  on  t h e
v a s e  l i f e  o f  c u t  c h r y s a n t h e m u m s  K a s e  U a r t  J. u
N a t l  S c i  23 ( 1 )  1 7

K e t z a  S a n d  B o o n r o t e  A 1990  H o l d i n g  s o l u t i o n s  f o r  
m a x i m i s i n g  bud o p e n i n g  a nd  v a s e  l i f e  o f  Dendr obi um 

Youpadeewan f l o w e r s  J _  H o r t  S c i  65 ( 1 )  41
47



* K e t z a  S a nd  T r e e t u r u y a n a n d h a  K 1988 The e f f e c t  o f  8  

h y d r o t y q u i n o l m e  s u l p h a t e  and s u c r o s e  on v a s e  l i f e  
a nd  p o s t  h a r v e s t  c h a n g e s  i n  C h r i s t i a n  Di o r  c u t  
r o s e s  K a s e t s a r t  J  Nat  1 S c i  22 ( 3 )  165- 170

K and  G i l l  A P S  1983 E f f e c t  o f  p l a n t i n g  t i m e  o f  
g l a d i o l u s  on f l o w e r  and  cor me l  p r o d u c t i o n  Pun lab 
H o r t  J  23 ( 1 / 2 )  116- 120

M Ya c ou t  M Nooh A E and  Da r w e i s h  A K 1987 
Use o f  a n t l t r a n s p i r a n t  and s u c r o s e  t o  improve  t h e  
k e e p i n g  q u a l i t y  o f  c h r y s a n t h e mu ms  c u t  a t  b u t  s t a g e  
A 1 e i a n d r i a  J  Ag r i  Res 32 ( 3 )  273- 282

K h o n d a r k a r  S R K a n d  Mazu mdar  B C 1985  S t u d i e s  on  
p r o l o n g i n g  t h e  v a s e  l i f e  o f  t u b e r o s e  c u t  f l o w e r s  
S o u t h  I n d i a n  H o r t  3 3 ( 2 )  145-147

K o f r a n e k  A M and  Ha l e v y  A H 1972 C o n d i t i o n s  f o r  o p e n i n g  
c u t  c h r y s a n t h e m u m  f l o w e r  b u d s  J _  Amer  S o c  
H o r t  S c i  97 578 - 58 4

K o f r a n e k  A M a n d  H a l e v y  A H 1976  S u c r o s e  p u l s i n g  o f  
g l a d i o l u s  s t e m s  b e f o r e  s t o r a g e  t o  i n c r e a s e  s p i k e  
q u a l i t y  H o r t S c i e n c e  l i  ( 6 ) 572 - 57 3

K o f r a n e k  A M a n d  P a u l  J  L 1 9 7 5  T h e  v a l u e  o f
i m p r e g n a t i n g  c u t  s t e m s  w i t h  h i g h  c o n c e n t r a t i o n s  o f  
s i l v e r  n i t r a t e  A c t a  H o r t  No 41 199 206

IX

Khanna

* K h a t t a b

l i Kosug i  K 1962 S t u d i e s  on  p r o d u c t i o n  a n d  f l o w e r i n g  i n  
g l a d i o l u s  Mem r a c  Agr i Kagawa U m v  11 1 69



X

Lai S D Achal Shah and Seth J N 1985 Genetic varia
bility in gladiolus II- Correlations between 
important yield c o n t r i b ut i ng  chaiacters 
Progressive Hort 17 (1) 31 34

Larsen F E and Cr oma r ty  R W 1967 M i c r o o r g a n i s m
inhibition by 8 hydroxyquinolme citrate as related
to cut flower senescence Proc Amer Soc Hort
Sci 90 546 549

Larsen F E and Frolich M 1969 The influence of 8- 
h yd r ox y qu l no  1lne citrate N - d i m e t h y 1 a m i no
succinamic acid and sucrose on respiration and 
water flow in Red Sim cut carnations in relation 
to flower senescence J_ Amer Soc Hort Sci 94 

289-292

Larsen F E and Scholes J F 1965 Effect of sucrose 8- 
hydroxy quinoline citrate and N-dimethyl amino 
succinamic acid on vase life and quality of cut 
carnations Proc Amer Soo Hort Sc i 87 458
463

Larsen F E and Scholes J F 1966 Effects of sucrose 8- 
hydroxy quinoline citrate and N dimethyl araino 
suc cin a mi c  acid on vase life and spike 
characteristics of cut snapdragons Proc Amer 
Soc Hort Sc I 89 694-701

*Lee J S Pyon J Y and Kim Y R 1980 Improving quality 
and prolonging vase life of cut flowers I Effect 
of floral preservatives on longevity quality and 
ethylene production of cut carnations J_ Kor soc 
Hort Sci 21(1) 98 107



x\

L u k a s z e ws k a  A 1980a  The e f f e c t  o f  s u c r o s e  a n d  8 h y d r o x y  
q u i n o l i n e  s u l p h a t e  on k e e p i n g  q u a l i t i e s  o f  bud c u t  
c h r y s a n t h e m u m  f l o w e r s  a n d  t h e  l e v e l  o f  r e d u c i n g  
s u g a r s  i n  t h e  f l o r e t s  A c t a  A g r o B o t a n i c a  3 3 ( 1 )
93 101

L u k a s z e w s k a  A 1980b  E f f e c t  o f  s u c r o s e  i n  t h e  h o l d i n g  
s o l u t i o n  on some p r o c e s s e s  a s s o c i a t e d  w i t h  a g e i n g
o f  c u t  c a r n a t i o n  
237

Ac t a  A g r o b o t a n i c a  3 3 ( 2 )  2 2 9 -

Luk a s z e ws l  a  A 1986 The e f f e c t  o f  c o n t i n u o u s  a nd  24 h o u r  
s u g a r  f e e d i n g  on c a r b o h y d r a t e s  a nd  f r e e  a m i n o a c i d s  
i n  t h e  i n f l o r e s c e n c e s  o f  c u t  d a h l i a s  P r a c e  
I n s t y t u t u  S a d o w n  i c t w a  _i k w i a c i a r s t w a  w 
S k i e r n l e w i c a o h .  B ( R o s l i n v  Oz d o b n e ) 8 199 205

Mant ur  S M a nd  N a l a wa d i  U G 1989 E f f e c t  o f  c h e m i c a l  
p r e s e r v a t i v e s  on  v a s e  l i f e  o f  C h i n a  a s t e r  c u t  
f l o w e r s  S o u t h  I n d i a n  I l o r t  37 ( 6 )  361 363

Mar ous ky  F J  1 9 6 8  P h y s i o l o g i c a l  r o l e  o f  8 - h y d r o x y  
q u i n o l i n e  c i t r a t e  a n d  s u c r o s e  i n  e x t e n d i n g  v a s e  
l i f e  and  i m p r o v i n g  q u a l i t y  o f  c u t  g l a d i o l u s  P r o c  
F l a  St  H o r t  Soo 81 409 414

Mar ousky F J  1969 V a s c u l a r  b l o c l a g e  w a t e r  a b s o r p t i o n  
s t o m a t a l  o p e n i n g  a nd  r e s p i r a t i o n  o f  c u t  B e t t e r  
T i m e s  r o s e s  t r e a t e d  w i t h  8 h y d r o x y  q u i n o l i n e
c i t r a t e  a n d  s u c r o s e  J  Amer Soc H o r t   Sc i   94
223 226

Mar ou s ky  F J  1 9 7 0  C o n d i t i o n i n g  g l a d i o l u s  s p i k e s  t o  
m a i n t a i n  f r e s h  w e i g h t  w i t h  p r e t r e a t r a e n t s  o f  8 
h y d r o x y  q u i n o l i n e  c i t r a t e  p l u s  s u c r o s e  
S t  H o r t  Soc  82 411 414

Proc F 1 a



Ma r ou s ky

Ma r ou s ky

Ma r ou s ky

Mayak S

Mayak S

*Mckay

XII

F J  1972  W a t e r  r e l a t i o n s  e f f e c t  o f  f l o r a l  
p r e s e r v a t i v e s  on  bud  o p e n i n g  a n d  k e e p i n g  q u a l i t y  o f  
c u t  f l o w e r s  H o r t s c i e n c e  7 ( 2 ) 11 4 - 11 6

F J  1973  R e c e n t  a d v a n c e s  i n  o p e n i n g  b u d  c u t  
c h r y s a n t h e mu m f l o w e r s  H o r t S c i e n c e  8  199 - 20 2

F J  a n d  Wol t z  S S 1975 R e l a t i o n s h i p  o f  f l o r a l  
p r e s e r v a t i v e s  t o  w a t e r  m o v e m e n t  f l o u r i d e  
d i s t r i b u t i o n  a n d  i n j u r y  m  g l a d i o l u s  a n d  o t h e r  c u t  
f l o w e r s  A c t a  H o r t  No 41 17 1- 18 2

B r a v d o  B G v i l l i  A a n d  H a l e v y  A H 1 9 7 3  
I mp r o vemen t  o f  o p e n i n g  o f  c u t  g l a d i o l i  f l o w e r s  by 
p r e t r e a t m e n t  w i t h  h i g h  s u g a r  c o n c e n t r a t i o n s  
S c i e n t i a  H o r t  1 ( 4 )  3 5 7 - 3 6 5

G a r i b a l d i  E A a n d  K o f r a n e k  A M 1977 C a r n a t i o n  
f l o w e r  l o n g e v i t y  m i c r o b i a l  p o p u l a t i o n s  a s  r e l a t e d  
t o  s i l v e r  n i t r a t e  s t e m  i m p r e g n a t i o n  J _  Amer Soc 
H o r t  S c i  102 ( 5 )  6 3 7 - 6 3 9

M E 1 9 7 9  G l a d i o l u s  p r o d u c t i o n  i n  S o u t h - E a s t  
Q u e e n s l a n d  p r o p a g a t i o n  a n d  e n v i r o n m e n t a l  
r e s p o n s e s  M Sc T h e s i s  U m v  o f  Q u e e n s l a n d  Dep t  
A g r i c  178

Mckay M E B y t h  D E a n d  T o m m e r u p  J  A 1 9 8 1 a  
E n v i r o n m e n t a l  r e s p o n s e s  o f  G l a d i o l i  i n  S o u t h  E a s t  
Q u e e n s l a n d  S c i e n t l a  H o r t  14 77 92



X l l i

Mckay M E T o m m e r u p  J  A a n d  B y t h  D E 1 9 8 1 b  T h e  
i n f l u e n c e  o f  p h o t o p e r i o d  a n d  p l a n t  d e n s i t y  o n  y i e l d  
o f  w i n t e r  g r o w n  G l a d i o l i  i n  Q u e e n s l a n d  S c i e n t l a  
H o r t  14 171 179

Mckay M E H e s s e  B J  a n d  M u l d e r  J  C 1 9 8 2  T h e  
i n f l u e n c e  o f  i l l u m i n a t i o n  l e v e l s  o f  d a y l e n g t h  
e x t e n s i o n  o n  y i e l d  o f  w i n t e r  g r o w n  g l a d i o l i  i n  
Q u e e n ^ ’ a n d  S c i e n t i a  H o r t  17 ( 3 )  277  288

Merwe J  J  Van  d e r  S w a r d t  G H d e  B u r g e r  L 1986  The  
e f f e c t s  o f  s u c r o s e  u p t a k e  f r o m  a  v a s e  med i um o n  
t h e  s t a r c h  m e t a b o l i s m  o f  s e n e s c i n g  g l a d i o l u s  
i n f o r e s c e n c e s  S o u t h  I f  r  i c a n  J  B o t  5 2 (  6 ) 5 4 1 
545

M i s h r a  R L a n d  S i n g h  B 1989  G l a d i o l u s  I n  c o m m e r c i a l  
F l o w e r s  Ed  T K B o s e  P u b l  N a y a  P r o k a s h
C a l c u t  t a

M i s h r a  R L a n d  S a m i  H C 1 9 9 0  C o r r e l a t i o n  a n d  p a t h  
c o e f f i c i e n t  s t u d i e s  i n  g l a d i o l u s  I n d i a n  J  H o r t  
47 ( 1 )  127 132

M i s r a  R L Ve r ma  T S Kumar  R S i n g h  A a n d  S i n g h  B 
1987  V a r i e t a l  s i g n i f i c a n c e  i n  g l a d i o l u s  o f  n u m b e r  
t wo  g r a d e  s i z e  c o r m s  o n  f l o w e r i n g  a n d  p r o p a g a t i r g  
m a t e r i a l s  I n d i a n  J  H o r t  44  ( 1&2)  104 107

Mugge A 1 9 8 3  V a s e  l i f e  a n d  s t o r a g e  o f  a n n u a l  f l o w e r s  
G a r t e n b a u  30  ( 7 )  218  219



X I V

Mu k h o p a d h y a y  T P 1980 E f f e c t  o f  c h e m i c a l s  o n  f l o w e r  
d e v e l o p m e n t  and  v a s e  l i f e  o f  t u b e r o s e  ( P o 1l a n t h e s  
t u b e r o s a ) S o u t h  I n d l a n  Hor b 28 281 284

Mukhopadhyay A and  Ban ka r  A 1987 G l a d i o l u s  f l o w e r s  t h e  
y e a r  r o u n d  u n d e r  B a n g a l o r e  c o n d i t i o n s  I n d l a n  
Ho r t  32 ( 4 )  19

M u r a l i T P 1988 P r e  h a r v e s t  and p o s t  h a r v e s t  p h y s i o l o g y  o f  
G l a d i o l u s  ( G l a d i o l u s  h o r t e n s i s  L ) Ph D T h e s l s  
UAS B a n g a l o r e

M u r a l i  T P 1990 Mode o f  a c t i o n  o f  me t a l  s a l t s  a nd  s u c r o s e  
i n  e x t e n d i n g  t h e  v a s e  l i f e  o f  c u t  g l a d i o l i  Ac t a
H o r t  No 266 307 316

M 1967 F un damen t a l  s t u d i e s  on g l a d i o l u s  c u l t u r e  
i n  Mayano P e r f e c t u r e  IV E f f e c t s  o f  p l a n t i n g  d a t e  
p h o t o p e r i o d  on  t h e  g r o w t h  i n  g l a d i o l u s  S i n s h u  
U m v  4 121-131

a nd  Romano D 1986 V a l i d i t y  o f  t h e r m a l  u n i t  
m e t h o d s  f o r  p r e d i c t i n g  f l o w e r i n g  o f  g l a d i l o u s  
d u r i n g  w i n t e r  s e a s o n  Ac t a  H o r t  No 176 183 190

and  My ne t t  K 1985 The e f f e c t  o f  s u c r o s e  s i l v e r
t h i o s u l p h a t e  a n d  8  h y d r o x y q u i n o l m e  c i t r a t e  on t h e  
q u a l i t y  o f  L i l i u m  i n f l o r e s c e n c e s  c u t  a t  bud s t a g e  
and  s t o r e d  a t  low t e m p e r a t u r e  Sc l e n t  l a  Ho r t  25
( 3 )  299 302

Nakayama

Noto G

Nowak J



XV

Nowak J  a nd  v a c h a r o t a y a n  S 1980 E v a l u a t i o n  o f  d i f f e r e n t  
c h e m i c a l  t r e a t m e n t  f o r  k e e p i n g  q u a l i t y  a n d  v a s e  
l i f e  p r o l o n g a t i o n  o f  some o r c h i d  c u l t i v a r s  P r a c e  
I n s  t v t u t u  S a d o wn i c t w a  w K w i a c l a r s t a w . S e r  B 5
8 3 - 9 2

*Nowak J  a n d  R u d n i c k i  R M 1978 T h e  e f f e c t  o f  f l o r a l  
p r e s e r v a t i v e s  on  t h e  k e e p i n g  l i f e  a n d  q u a l i t y  of  
c a r n a t i o n s  g e r b e r a s  a n d  c u t  r o s e s  P r a c e  I n s t v t u t u  
S a d o wn i c t w a  l Kwiac  t a r s  twa w S k i e r n i e w i c a c h . B 3 
81 87

Ong H T a n d  L e e  L L 1983 Use  o f  s i l v e r  n i t r a t e  a n d  
c i t r i c  a c i d  t o  i mp r o v e  s h e l f  l i f e  o f  G o l d e n  s ho wer  
f l o w e r s  O r c h i d  Rev i ew 91 ( 1 0 7 5 )  141- 144

P a n s e  V G a n d  Suk ha t me  P V 1985 S t a t i s t i c a l  m e t h o d s  f o r  
a g r i c u l t u r a l  w o r k e r s  I  C AR New D e l h i  Edn 4 
97 123

Pa u l  i n  A a n d  J a m i a n  C 1982 De v e l o p m e n t  o f  f l o w e r s  anu  
c h a n g e s  i n  v a r i o u s  s u g a r s  d u r i n g  o p e n i n g  o f  c u t  
c a r n a t i o n s  J__ Amer Soc  H o r t  S c i  107 ( 2 )  258
261

P a u l i  R E Chen N J  a n d  D e p u t y  J  1988 P h y s i o l o g i c a l  
c h a n g e s  a s s o c i a t e d  w i t h  s e n s c e n c e  o f  c u t  A n t h u r i u m  
f l o w e r s  J _  Amer Soc  H o r t  S c i  110 ( 2 )  156 162

P a u l i  R E a nd  Goo T T C 1985 E t h y l e n e  a nd  w a t e r  s t r e s s
i n  t h e  s e n e s c e n c e  o f  c u t  a n t h u r i u m  f l o w e r s  
J  Amer Soc H o r t  S c l  1 0 0 ( 1 )  84 8 8



P o s t  K 1912 E f f e c t  o f  d a y l e n g t h  a n d  t e m p e r a t u r e  on g r o w t h
a n d  f l o w e r i n g  o f  some f l o r i s t  c r o p s  C o r n e 11 Univ  
Ag r l  Exp S t  Bui  1 787

P u t  H M C and  J a n s e n  L 1989 The e f f e c t s  on  t h e  v a s e
l i f e  o f  c u t  Ros a  c v  S o n i a  o f  b a c t e r i a  a d d e d  t o  t h e  
v a s e  w a t e r  S c i e n t i a  H o r t  3 9 ( 2 )  167 179

Raghava  S P S Neg i  S S a nd  Shar ma  T V R S 1981 New
c u l t i v a r s  o f  g l a d i o l u s  I n d i a n  H o r t  26 ( 3 )  2 3

'Jj

Rameshwar  A 1974 Al umi n i um s u l f a t e  a  new p r e s e r v a t i v e  f o r  
c u t  f l o w e r s  I n d l a n  J  H o r t  31 ( 1 )  95 96

Ran gan na  S 1977 Manual  o f  a n a l y s i s  o f  f r u i t  a n d  v e g e t a b l e  
p r o d u c t s  T a t a  Me Graw H i l l  Pub Co l t d  New
D e l h i

Rao I  V R a n d  Ram H Y M 1 9 8 1  N a t u r e  o f  d i f f e r e n c e s  
b e t w e e n  g r e e n  b u d  a n d  t i g h t  b u d  s p i k e s  o f  
g l a d i o l u s  b a s i s  f o r  a  p o s t  h a r v e s t  b u d  o p e n i n g  
t r e a t m e n t  I n d i a n  J  Exp Bi o  I 19 ( 1 2 )  1116 
1120

R a t h  S Na i k  P a nd  Kan ha r  T 1991 I n f l u e n c e  o f  s i l v e r  
n i t r a t e  on t h e  p o s t  h a r v e s t  b e h a v i o u r  o f  t h r e e  
v a r i e t i e s  o f  c u t  r o s e s  O r l s s a  J  H o r t  19 (1&2)  
91 98

R a v i d a s  L 1991 E f f e c t  o f  g r o w t h  r e g u l a t o r s  and  n u t r i e n t s  
o n  s p i k e  q u a l i t i e s  o f  g l a d i o l u s  M Sc  ( H o r t )  
T h e s i s  KAU



xvii

Reddy A a n d  N a g a r a j i a h  T 1988 S i l v e r  n i t r a t e  p u l s i n g  o f  
c u t  Queen E l i z a b e t h  r o s e  s t e i ns  t o  i n c r e a s e  v a s e  
l i f e  C u r r  Res  17 3 7 - 3 8

R e i d  M S P a u l  J  L F a r hoomand  M B K o f r a n e k  A M a nd
S t a b y  G L 1980 P u l s e  t r e a t m e n t  w i t h  s i l v e r  
t h i o s u l p h a t e  c o m p l e x  e x t n d  t h e  v a s e  l i f e  o f  c u t  
c a r n a t i o n s  J _  Amer Soc  H o r t  S c i  105 ( 1 )  25 
27

R o b i n s o n  M H a r a v  I  H a l e v y  A H a n d  P l a u t  Z 1 9 8 0  
D i s t r i b u t i o n  o f  a s s i m i l a t e s  f r o m  v a r i o u s  s o u r c °  
l e a v e s  d u r i n g  t h e  d e v e l o p m e n t  o f  G 1 a d i o 1 u s  
g r a n d  i f 1 1o r u s  Ann Bot  45 113 - 12 2

R o g e r s  M N 1973 A h i s t o r i c a l  a nd  c r i t i c a l  r e v i e w  o f  p o s t  
h a r v e s t  p h y s i o l o g y  r e s e a r c h  i n  c u t  f l o w e r s  
H o r t S o i e n c e  8  18 9 - 19 4

S a i n i  R S G u p t a  A K a n d  Y a m d a g n i  R 1 9 8 8  E f f e c t  o f  
p l a n t i n g  t i m e  o n  t h e  f l o w e r i n g  a n d  c o r m e l  
p r o d u c t i o n  o f  g l a d i o l u s  ( G l a d i o l u s  f l o r i b u n d u s  L ) 
S o u t h  I n d i a n  H o r t  36 ( 5 )  248 251

* S c h n a b e l  H 1976 R e t a i n i n g  f r e s h n e s s  i n  c u t  f l o w e r s  w i t h  
a l u m i n i u m  D e u t s c h e r  G a r t e n b a u  30 ( 2 6 )  8 5 9 - 8 6 0

S h i l l o  R a n d  H a l e v y  A H 1 9 6 8  T h e  e f f e c t  o f  l o w 
t e m p e r a t u r e  on t h e  f l o w e r i n g  o f  g l a d i o l u s  I s r e a l  
J  A g r i c  Res  14 89 95

S h i l l o  R a n d  H a l e v y  A H 1975  W i n t e r  b l i n d n e s s  i n  
g l a d i o l i  I n t e r a c t i o n  o f  l i g h t  a n d  t e m p e r a t u r e  
A c t a  H o r t  47 277 285



Shi 1 lo

S h i  1 l o

S h i  11o

S h i l l o

S h 1 11 o

S h i 11o

R a n d  H a l e v y  A H 1 9 7 6 a  T h e  e f f e c t  o f  v a r i o u s
e n v i r o n m e n t a l  f a c t o r s  o n  f l o w e r i n g  o f  G l a d i o l u s  1 
L i g h t  i n t e n s i t y  S c l e n t l a  H o r t  4 131 137

R a n d  H a l e v y  A H 19 76 b  The  e f f e c t  o f  v a r i o u s
e n v i r o n m e n t a l  f a c t o r s  on  f l o w e r i n g  o f  G l a d i o l u s  2 
L e n g t h  o f  t h e  d a y  S c i e n t l a  H o r t  4 1 3 9 - 1 4 6

R a n d  H a l e v y  A H 19 7 6 c  The  e f f e c t  o f  v a r i o u s
e n v i r o n m e n t a l  f a c t o r s  o n  f l o w e r i n g  o f  g l a d i o l u s  
I I I  T e m p e r a t u r e  a n d  m o i s t u r e  S c i e n t l a  H o r t  4 
147 155

R a n d  H a l e v y  A H 1 9 7 6 d  T h e  e f f e c t  o f  v a r i o u s
e n v i r o n m e n t a l  f a c t o r  o n  f l o w e r i n g  o f  G l a d i o l u s  IV 
I n t e r a c t i o n  o f  e n v i r o n m e n t a l  f a c t o r s  G e n e r a l  
d i s c u s s i o n  S c i e n t i a  H o r t  4 157 162

R a n d  H a l e v y  A H 1981 F l o w e r  a n d  co r m d e v e l o p m e n t  
i n  g l a d i o l u s  a s  a f f e c t e d  b y  p h o t o p e r i o d  S c i e n t l a  
H o r t  15 1 8 7 - 1 9 6

R H a l e v y  A H a n d  V a l i s  G 1 9 8 1  P r o m o t i o n  o f  
f l o w e r i n g  b y  p h o t o p e n o d i c  l i g h t i n g  i n  w i n t e r  g r o w n  
g l a d i o l u s  p l a n t e d  a t  h i g h  d e n s i t i e s  S c i e n t i a  H o r t  
14 367  375

XVlil

S h i m u z u  K a n d  U c h i b o r i  K 1976 S t u d i e s  o n  l a t e  p l a n t i n g  
o f  g l a d i o l i  Bui  I Y a m a n i s h i  A g r l  E x p t  S t n  18
6 9 - 7 9



XIX

S h o u s h a n

S h o u s h a n

S i n g h  K

S t a d e n

$ S t e i n i t z

* S t e i n i  t z

* S t l g t e r

A M  El  B a g o u r y  H M Fahmy G E Da h a b  A M A 
El  Dabh  R S a n d  El  K h a t e e b  M 1 9 8 0 a  E f f e c t  o f  
p l a n t i n g  d a t a s  a n d  c h e m i c a l  f e r t i l i z a t i o n  o n  cor m 
d e v e l o p m e n t  i n  g l a d i o l u s  Re s  Bu 1 1 . F a c  Agr  l 
A i n  Shams U m v  No 1342 15

A M Dah ab  A M A El  B a g o u r y  H M El  Dabh  R
Fahmy G E a n d  E l - K h a t e e b  M 1 9 8 0 b  E f f e c t  o f  
p l a n t i n g  d a t e  a n d  c h e m i c a l  f e r t i l i z a t i o n  o n  
c a r b o h y d r a t e  c o n t e n t  o f  c o r m  a n d  o n  c o r m e l  
p r o d u c t i o n  f r o m g l a d i o l u s  c o r m s  Re s  B i l l  . F a c
Agr  l A i n  Shams U m v  No 1343  13

a n d  Mo o r e  K G 1 9 9 2  W a t e r  r e l a t i o n s  o f  c u t  
c h r y s a n t h e m u m  f l o w e r s  Adv H o r t  S c l  6  ( 3 )  121
124

J  v a n  a n d  D i m a l l a  G G 1980  The  e f f e c t  o f  s i l v e r  
t h i o s o l p h a t e  p r e s e r v a t i v e  on  t h e  p h y s i o l o g y  o f  c u t  
c a r n a t i o n  I I  I n f l u e n c e  o n  e n d o g e n o u s  e y t o k i n i n s  
Z e l t s o h r i f t  f u r  P f l a n z e n p h v s i o l o g i a  99  Cl )  1 9 - 2 6

B 1982 The  r o l e  o f  s u c r o s e  i n  s t a b i l i z a t i o n  o f  
c u t  g e r b e r a  f l o w e r  s t a l k s  G a r t e n b a u w i s s e n s c h a f t  
47  ( 2 )  77 81

B 19 83  T h e  i n f l u e n c e  o f  s u c r o s e  a n d  o f  s i l v e r  
i o n s  o n  d r y  w e i g h t  f i b r e  a n d  1 i g n i n  c o n t e n t s  a n d  
s t a b i l i l t y  o f  c u t  g e r b e r a  f l o w e r  s t a l k s  G a r  t e n  
b a u w i s s e n s c h a f  t  48  ( 2 )  67 71

H C M De 1981 E f f e c t  o f  g l u c o s e  w i t h  8  h y d r o x y  
q u i n o l i n e  s u l p h a t e  o r  a l u m i n u m  s u l p h a t e  o n  t h e  
w a t e r  b a l a n c e  o f  c u t  S o n i a  r o s e s  Z e l t s c h r l f  t  
f u r  P f l a n z e n p h v s i o l o g i a  1 0 1  ( 2 ) 95 105



S u h  J  K 1989 Corm f o r m a t i o n  i n  g l a d i o l u s  a s  i n f l u e n c e d  by  
d o r m a n c y  b r e a k i n g  m e t h o d s  a n d  c o r m e l  p l a n t i n g  a n d  
c o r m h a r v e s t i n g  d a t e s  A b s t  Comm P a p e r s  ( H o r t  
A b s t  s )  K o r e a n  S o c  H o r t  S c i  7 C l )  1 5 8 - 1 5 9

S w a r u p  V a n d  R a g h a v a  S P S 1 9 7 2  P r o m i s i n g  v a r i t i e s  o f  
g l a d i o l u s  f o r  t h e  p l a i n s  I n d i a n  H o r t  17 12 29

•I;T a l i a  M C V e n d o l a  D a n d  F e r r a r i  I  1988 The  e f f e c t  o f  
a r t i f i c a l  l i g h t i n g  o n  t h e  w i n t e r  f l o w e r i n g  o f  
g l a d i o l u s  Co 1t u r e  P r o t e t t e  1 7 ( 6 )  61 6 8

T a m b e r g  T G a n d  C h i r v a  Z F 1 9 7 8  E f f e c t  o f  c l i m a t i c
c o n d i t i o n s  o n  g l a d i o l u s  g r o w t h  a n d  d e v e l o p m e n t  _  
T r u d y p o  P r  llcl a d n o l  B o t a n i k e . G e n e t  i k e  . 1 S e l  e k t z i  i 
6 2  ( 3 )  1 1 5 - 1 2 1

4'Vega  A 1 9 7 0  T h e  i n f l u e n c e  o f  d a y l e n g t h  o n  d a t e  o f  
f l o w e r i n g  h e i g h t  a n d  c o r m s i z e  o f  g l a d i o u s  1 s t  
I n t  Symp F I o w e r  B u l b s . I s r e a l  1 9 6 - 9 8

•IfV i t a  M De 1981 E x p e r i m e n t a l  r e s u l t s  o n  t h e  e f f e c t  o f  
d i f f e r e n t  p l a n t i n g  t i m e s  m  t h e  c u l t i v a t i o n  o f  
g l a d i o l i  f o r  c o r m  e n l a r g e m e n t  A n n a  1 i d e l l  
I n s t  i  t u t o  S p e r i m e n t a l e  p e r  l a  F l o n c o l  t u r a  12 ( 1 )  

9 1 - 1 0 5

*Wang X D a n d  Gu Y M 1985 E f f e c t s  o f  d i f f e r e n t  s o l u t i o n s  
o n  w a t e r  e q u i l i b r i u m  a n b d  m a i n t a n e n c e  o f  f r e s h n e s s  
o f  G l a d i o l u s  h y b r i d u s  H o r t  S h a n g h a i  A g n  S c i  a nd  
T e c h  6  16 17



A X

* W a s s n i k

* W e i n h a r t

W e i n s t e i n

Wo 1 t z  S

Woodson

Z a g o r y  D

E C 1960 The  e f f e c t  o f  l i g h t  i n t e n s i t y  on  g r o w t h  
a n d  d e v e l o p m e n t  o f  g l a d i o l u s  P r o c  3 r d  I n t  
Phot  ob  1 0 1 Cong C o p e n h a g e n  371 375

F F a n d  D e c k e r  S W 1930 E x p e r i m e n t s  i n  f o r c i n g  
g l a d i o l i  A g r i  E x p  S t  B u l l  35 7  343 361

L H 1 9 5 7  P r e s e r v a t i o n  o f  c u t  r o s e s  n e w  
m i l d i c i d e  e v a l u a t e d  F l o r  E x c h  129 13

' a n d  M a r o u s k y  F J  1973 E f f e c t  o f  f l o o r i d e  a n d  a  
f l o r a l  p r e s e r v a t i v e  o n  f l o u r i d e  c o n t e n t  a n d  i n j u r y  
t o  g l a d i o l u s  f l o r e t s  a n d  i n j u r y  t o  p o i n s e t t i a  
b r a c t s  P r o c  85 t h  Ann M e e t  i n g  F 1 a  S t  H o r t  
Soc  . Miami  B e a c h . USA 41 6  418

f R 1987 P o s t - h a r v e s t  h a n d l i n g  o f  b u d  c u t  f r e e s i a  
f l o w e r s  H o i t S c i e n c e  22 ( 3 )  456  458

a n d  R e i d  M S 1 9 8 6  E v a l u a t i o n  o f  t h e  r o l e  o f  
v a s e  m i c r o o r g a n i s m s  i n  t h e  p o s t  h a r v e s t  l i f e  o f  c u t  
f l o w e r s  A c t a  H o r t  No 181 2 0 7 - 2 1 7

O r i g i n a l s  n o t  s e e n



A P P E N D IC E S



I

Appendix I

M eteo ro lo g ica l d a ta  o f  C o lleg e  o f  A g r ic u ltu re  V e llay a m  fo r  
th e  p e r io d  August 1992 to  May 1993

Month T em perature (°C) R e la t iv e  T o ta l No o f Sunshine
-----------------------------  h u m id ity  r a i n f a l l  r a in y  hours

Min Max (%) (nun) d ay s

Aug 1992 27 32 23 38 83 90 149 80 11 6 05
Sept 1992 30 78 24 85 74 43 56 40 12 6 00
Oct 1992 30 56 24 52 76 74 415 00 13 5 14
Nov 1992 28 70 23 03 75 03 286 50 10 4 63
Dec 1992 32 91 21 48 68 00 15 10 2 6 55
Ja n 1993 31 68 20 59 61 23 0 00 0 8 00
Feb 1993 31 43 21 30 62 85 2 80 1 8 39
Mar 1993 32 65 23 20 64 19 36 30 2 8 65
Apr 1993 31 67 25 59 78 60 39 60 7 8 34
May 1993 31 34 25 03 83 50 221 60 10 6 96



Append x II 

Analys s of var ance tables 

Effect of planting dates and cultivars on growth parameters of gladiolus

II

Dean sum of squares and the r sign f cance

Source of df Days to Days to Plant ho of Ho of Leaf Days to Days to Fusarium
var abil ty 501 corm !00t cora he ght shoots leaves area

(Ci? )
501 spike IOOt sp ke incidence

sporut ng sporut ng (cm) per plant per plant emergence emergence

fiepl cat on 2 10 241 78 296 5 332 0 013 0 943 342 000 218 354 57 184 0 146

Time of 5 1462 996** 2133 852** 105 672** 0 OI4nS 2 586**
X

40398 840 1292 064*’
X

96! 885 0 504ns
plant ng (T)

Cultivar (V) 2 14 574** 229 407**
XX XX XX

609 776 0 158 25 467 389038 000** 984 521** 2294 128** 7 782

Interaction 10 XX
52 374

X
46 985 * ns **31 871 0 018 1 994 8574 I78™s 41 385ns 21 263nS

X
0 360

M l

Error 34 7 849 18 257 13 153 0 010 0 355 8934 883 40 7644 43 872 0 167

Total 53 157 079 233 495 47 632 0 018 1 844 25854 380 201 243 211 629 0 522



Ill

lib Effect of plant ng dates and cultivars on spike character sties of gladiolus

Hean sun of squares and their significance

Source of df 
var ability

Spike Rachis
length length

( ca)  (cb)

No of S ze of 
florets florets 
per (ca) 
spike

Girth of Days froa 
spike spike
stalk emergence
(ca) to opening

Olooaing Vase life 
period (days) 
(days)

Replication 2 10 803 I 530 I 124 0 109 0 051 0 009 0 010 0 511

aa a s  a s *a a a s  a s  aa
I m e  of planting 5 330 454 282 930 29 915 3 0(4 0 101 ) 044 9 961 tl 836
(T)

aa a s a s  a a  a aa aa t a
Cultivar (V) 2 693 321 638 141 24 964 20 107 0 185 8 790 6 689 7 367

Interaction (TxV) 10 22 m " 5 21 079* 4 063** 0 636ns 0 016ns 0 208ns I 019ns 0 778ns

Error 3 10 860 8 225 0 931 0 512 0 029 0 109 1 340 1 446

Total 53 69 465 60 083 5 176 1 523 0 063 0 540 2 244 2 491

"  Significant (p < 0 01) * Significant (p < 0 05) ns Hot sigmf cant
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l i e  E f f e c t  o f  p l a n t i n g  d a t e s  a n d  
c h a r a c t e r s

c u 1 t l v a r s o n  c o r m  a n d c o r m e l

Me a n  sum o f  s q u a r e s  a n d t h e i r  s i g n i f i c a n c e

S o u r c e  o f  
v a r l a b i 1 l t y

d f W e i g h t  
o f  c o r m  
<g>

Vo 1ume 
o f  c o r m s  

( c c )
No o f  
c o r m e 1 s 

p e r  p l a n t
We l g h t  

o f  c o r m e l s  
<g>

R e p l i c a t i o n 2 94  68 9 2 7 8  5 2 7 6  18 2 2  16 0

T i m e  o f  p l a n t i n g  
( T )

5 2 6 1  5 0 4 n s 3 0 9  8 1 i n s 98  1 8 3 * * 9 3 7 2 * *

C u i t i v a r  ( V) 2 5 6 9 0  772** 5 4 8 1  3 0 5 * * 1 1 2  8 2 2 ¥ * 9 3 7 5 *

I n t e r a c t i o n  CTxV) 1 0 138 5 4 9 n s 16 5  6 8 0 n s 27  1 2 5 * * 7 9 7 4 *

E r r o r 34 160  158 160 6 9 7 7 5 2 8 2 9 1 4

T o t a l 53 3 7 4  8 7 4 3 8 0  9 2 8 23 7 0 0 4 6 9 4

* *  S i g n i f i c a n t  ( p  < 0 0 1 )
* S i g n i f i c a n t  ( p  < 0 0 5 )

n s  N o t  s i g n i f i c a n t



V

Analysis of var iance t able
Effec t  of  f l o r a l  preserva t i ves  on post  -  harves t  l i f e  of  cut  

gl adi olus  spikes

Appendix III

Mean sum of squares and t he i r  s igni f i cance

Source of 
v a r i a b i l i t y

df Days
Her

Majesty
to fu l l  bloom 

V inks Oscar 
Glory

Vase l i f e  (days) 
Her Vinks 

Majesty Glory
Oscar

Repl lcat ion 5 17 178 18 353 8 757 19 414 20 024 8 954

Vase sol ut i on 6 8 465** 6 859** 9 930** 16 499** 14 121** 22 220**

Error 30 0 403 0 413 0 640 0 540 0 328 0 610

Total 41 3 628 3 544 2 989 5 177 4 749 4 790

** Significant (p < 0 01)
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Appendix I I I  (Contd )

Mean sum of squares and t h e i r s i gn i f i cance

Source of 
v a n a b i l  l t y

df Flore t
Her

Majesty
s i z e  (cm)
Vinks
Glory

Oscar
No of  
Her 

Majesty
open f l o r e t s  

Vinks Oscar 
Glory

Repl i ca t i on 5 5 698 2 6223 2 748 0 042 1 877 0 425

Vase so l u t i on 6 2 710** 4 059** 3 381** 2 923** 1 621** 1 647**

Error 30 0 078 0 048 0 678 0 089 0 049 0 082

Total 41 1 148 0 949 0 887 0 498 0 502 0 353

** Significant (p < 0 01)
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Appendix I I I  (Contd )

Mean sum of  squares and t h e i r  s i gn i f i cance

Source of  
v a r i a b i l i t y

df Days
Her

Majesty
to bending 
Vinks Oscar 
Glory

Locat ion of  bending 
Her Vinks Oscar 

Majesty Glory

Repl i ca t i on 5 20 986 8 9173 6 697 11 Oil 10 779 31 767

Vase sol u t i on 6 25 103** 22 941** 27 129** 10 344* 5 777** •J7 059

Error 30 0 691 0 506 0 622 0 145 0 478 0 323

Total 41 6 739 4 815 5 242 2 962 2 510 5 143

** Si gn i f i c an t  (p < 0 01)
* Significant (p < 0 05)
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Appendix I I I  (Contd )

Mean sum of squares and t h e i r  s i gni f i cance
Anthocyanm content  of  pe t a l s  Anthocyanm content  of pe t a l s  

Source of  df  two days a f t e r  harvest  t en days a f t e r  harvest
v a r i a b i l i t y  Her Vinks Oscar Her Vinks Oscar

Majesty Glory Majesty Glory

Repl i cat ion 1 28 150 0 0001 110 143 2120 500 8 057 263 429

Vase s ol u t i on  6 4880 346** 0 973** 4207 167** 23050 130** 94 095** 217810 000** 

E rror 6 185 465 0 012 197 851 808 375 5 372 7654 762

Total 13 2340 232 0 455 2041 558 11174 730 46 527 104080 900

* * Significant (p < 0 01)
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LIST  OF ABBREVIATIONS

% P e r  c e n t

ppm P a r t s  p e r  m i l l i o n

g /1  Gram p e r  l i t r e

mM M i l h  m o la r

pH P o t e n t i a l  h y d ro g e n

8 HQ 8 h y d ro x y q u io I  m e

8 HQS 8 - h y d r o x y q u m o l  m e  s u l p h a t e

8 HQC 8 h y d ro  x y q u i  no  1 m e  c i t r a t e

STS S i l v e r  t h i o s u l p h a t e
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ABSTRACT

I n v e s t i g a t i o n s  w e r e  c a r r i e d  o u t  a t  t h e  D e p a r t m e n t  
o f  H o r t i c u l t u r e  C o l l e g e  o f  A g r i c u l t u r e  V e l l a y a m  d u r i n g  
1992 93 t o  g a t h e r  i n f o r m a t i o n  o n  t h e  e f f e c t  o f  s i x  p l a n t i n g  
d a t e s  a t  m o n t h l y  i n t e r v a l s  f r o m  m i d  A u g u s t  t o  mid  J a n u a r y  on  
t h e  g e n e r a l  p e r f o r m a n c e  o f  t h r e e  g l a d i o l u s  c u l t i v a r s  A p o s t  
h a r v e s t  s t u d y  was  a l s o  c o n d u c t e d  t o  f i n d  o u t  t h e  e f f e c t  o f  
s e v e n  h o l d i n g  s o l u t i o n s  o n  t h e  p o s t  h a r v e s t  s p i k e  
c h a r a c t e r  i s t i c s

S t u d i e s  r e v e a l e d  t h a t  c o r m s  p l a n t e d  d u r i n g  O c t o b e r  
w e r e  t h e  e a r l i e s t  t o  c o m p l e t e  s p r o u t i n g  O c t o b e r  p l a n t i n g s  
a l s o  p r o d u c e d  Lhe t a l l e s t  p l a n t s  w i t h  maximum l e a f  n u mbe r  a n d  
l e a f  a r e a  D e l a y e d  p l a n t i n g s  t o o k  mor e  t i m e  t o  a t t a i n  1 0 0  p e r  
c e n t  s p r o u t i n g  a n d  t h e  p l a n t s  w e r e  s h o r t e r  w i t h  l e s s  nu mber  

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

Among t h e  t h r e e  c u l t i v a r s  t e s t e d  O s c a r  w a s  t h e  
e a r l i e s t  t o  s p r o u t  a n d  V i n k s  G l o r y  t h e  l a t e s t  Maximum p l a n t  
h e i g h t  l e a f  n u m b e r  a n d  l e a f  a r e a  w e r e  r e c o r d e d  i n  t h e  
c u l t i v a r  V i n k s  G l o r y  V i n k s  G l o r y  a l s o  p r o d u c e d  t h e  maximum



number o f  t i l l e r s  p e r  p l a n t  Her M a j e s t y  was t h e  e a r l i e s t  o f  

t h e  t h r e e  c u l t i v a r s  t o  c o m p l e t e  f l o w e r i n g  w h i l e  V i n k s  G l o r y  
t o o k  t h e  l o n g e s t  t i m e  Maximum s u s c e p t i b i l i t y  t o  F u s a r i u m  
w i l t  was e x h i b i t e d  by t h e  c u l t i v a r  Her M a j e s t y  w h e r e a s  V i n k s  
G l o r y  was t h e  l e a s t  s u s c e p t i b l e

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

s p i k e  c h a r a c t e r i s t i c s  i n d i c a t e d  t h a t  S e p t e m b e r  p l a n t i n g s  
r e g i s t e r e d  t h e  maximum s p i k e  and r a c h i s  l e n g t h s  I n  g e n e r a l  

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

d o n e  i n  A u g u s t  S e p t e m b e r  a n d  O c t o b e r  a l s o  p r o d u c e d  t h e  
maximum number o f  f l o r e t s  p e r  s p i k e  and f l o r e t  s i z e

The l o n g e s t  s p i k e s  w i t h  t h e  maximum r a c h i s  l e n g t h  
number o f  f l o r e t s  and f l o r e t  s i z e  w e r e  o b s e r v e d  i n  O s c a r  The  

s p i k e s  o f  O s c a r  a l s o  r e c o r d e d  t h e  maximum g i r t h  o f  s p i k e  
s t a l k

E a r l y  p l a n t i n g s  d o n e  i n  A u g u s t  S e p t e m b e r  a n d  
O c t o b e r  i n c r e a s e d  t h e  t i m e  t a k e n  f r o m  s p i k e  e m e r g e n c e  t o  
o p e n i n g  o f  f i r s t  f l o r e t  b l o o m i n g  p e r i o d  and v a s e  l i f e  o f  
s p i k e s  D e l a y e d  p l a n t i n g  p r o d u c e d  s p i k e s  w h i c h  w er e  i n f e r i o r



i n  t i n s  r e s p e c t  V i n k s  G l o r y  was  t h e  c u l t i v a r  w i t h  s p i k e s  o f  
maximum b l o o m i n g  p e r i o d  a n d  v a s e  l i f e

W e i g h t  o f  c o r m s  p r o d u c e d  w a s  h i g h e s t  i n  t h e  
c u l t i v a r  V i n k s  G l o r y  a n d  l o w e s t  i n  H e r  M a j e s t y  He r  M a j e s t y  
r e g i s t e r e d  t h e  maxi mum n u m b e r  o f  c o r m e l s  p e r  p l a n t  w h i l e  
O s c a r  p r o d u c e d  t h e  maximum c o r m e l  w e i g h t  p e r  p l a n t  D e l a y e d  

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

Va s e  l i f e  s t u d i e s  c o n d u c t e d  o n  t h e  s p i k e s  o f  a l l  
t h e  t h r e e  c u l t i v a r s  r e v e a l e d  t h a t  t h e  s p i k e s  h e l d  i n  
p r e s e r v a t i v e  s o l u t i o n s  p r o d u c e d  b e t t e r  r e s u l t s  when  c o m p a r e d  
t o  t h o s e  h e l d  i n  d i s t i l l e d  w a t e r  T h e  o p t i m u m  h o l d i n g  
s o l u t i o n  f o r  m a x i m i s i n g  t h e  nu mb e r  o f  d a y s  t o  f u l l  b l o o m a n d  
v a s e  l i f e  o f  s p i k e s  wa s  a  5 p e r  c e n t  s u c r o s e  s o l u t i o n  
c o n t a i n i n g  8  h y d r o x y q u i n o 1 i n e  < 3 0 0  o r  6 0 0  p p m )  H o l d i n g  

s o l u t i o n s  c o n t a i n i n g  5 p e r  c e n t  s u c r o s e  a n d  s i l v e r  n i t r a t e  
< 1 0 0  o r  2 0 0  ppm)  g a v e  t h e  n e x t  b e s t  r e s u l t s

F l o r e t  s i z e  a n d  n u m b e r  o f  o p e n  f l o r e t s  was  maximum 
i n  s p i k e s  h e l d  i n  5 p e r  c e n t  s u c r o s e  + 8 - h y d r o x y q u i n o l m e  600 
ppm T h i s  h o l d i n g  s o l u t i o n  a l s o  s i g n i f i c a n t l y  d e l a y e d  t h e



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

E s t i m a t i o n  o f  a n t h o c y a n m  c o l o u r  p i g m e n t s  i n  f l o w e r  
p e t a l s  2 a n d  10 d a y s  a f t e r  h a r v e s t  a l s o  r e v e a l e d  b e t t e r  
r e t e n t i o n  o f  c o l o u r  p i g m e n t s  i n  s p i k e s  h e l d  i n  s u c r o s e  p l u s  
8 h y d r o \ y q u l n o  1 l n e  s o l u t i o n s  wh e n  c o m p a r e d  t o  t h e  o t h e r  
so  1u t i o n s


