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Sinoe the dawn o f  a griou ltu re , one o f  man's 

p r in c ip a l aims has been the promotion o f  p lant growth.

With the advancement o f  various v i t a l  phenomenon o f  p lant 

l i f e  the importance o f  p lant growth regu lators cams to he 

emphasised more and more. The p ra e tioa l u t i l iz a t io n  o f  

ohemioal gametocides though i t  i s  in  i t s  in fan cy , has 

a ttracted  the master minds o f  p lant breeding a l l  over the 

world. Gametooide i s  a newly coined term to describe the 

a ction  o f  a ohemioal growth regu lator which in h ib its  

gamete development. Certain deform ities and malformations 

fo llow in g  the ohemioal treatment have n ot handicapped the 

p ra c t ica l u t i l iz a t io n  o f  induoed male s t e r i l i t y  in  certa in  

orop p lan ts.

In  recen t years e x p lo ita tion  o f  hybrid v igou r o r  

h eteros is  by in te rv a r ie ta l h ybrid isation  has become a very 

promising l in e  o f  eoonomic production in  a number o f  orop 

p lan ts . H eterosis in  b r in jo l  was observed by various 

in vestiga tors  both in  In d ia  and elsewhere, in  respect o f  

a number o f  characters. But the presence o f  
hermaphrodite flow ers with a la rg e  amount o f  p o llen  per
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anther rendered the p rocess  o f  em asoulation c o s t ly  end 

la b o r io u s . Careful em asoulation end p o ll in a t io n  o f  

flow ers  on an exten sive  s ca le  th ere fore  became o b lig a to ry . 

Any hind o f  male s t e r i l i t y  can e lim inate th is  kind o f  

oumbersome work and can f a c i l i t a t e  the technique o f  

c ross in g  to  make the maximum u t i l iz a t io n  o f  hybrid  v igou r 

o r  h e te ro s is .

She numerous in stances o f  male s t e r i l i t y  occu rrin g  

among orop p la n ts  in  nature, w ithout any d ir e c t  re la t io n  

to  ovu le s t e r i l i t y  in d ica te  that i t  may be p o s s ib le  to 

reproduce th is  s itu a t io n  a r t i f i c i a l l y .  Many male s t e r i l e  

mutants have been id e n t i f ie d . She s e le o t iv e  abortion  o f  

p o lle n  by F .w .450 was reported  by many authors. Shis 

phenomenon o f  s e le c t iv e  male s t e r i l i t y  may be u se fu l in  

the p rodu ction  o f  hybrid seed in  a g rea t v a r ie ty  o f  orop 

p la n ts . Xhus the ted ious p rocess  o f  hand em asculation i s  

gradually  g e tt in g  rep laced  by the s im pler h u t< more 

e f f ic a o io u s  a p p lica tio n  o f  ohemical gam etooides.

B r in ja l i s  an im portant f r u i t  vegetab le  cu ltiv a ted  

and oonsumed ex ten siv e ly  in  South In d ia . As the u t i l i 

za tion  o f  improved hybrids in  b r in ja l  i s  l ik e ly  to 
con tribu te  to  the su b sta n tia l in crea se  in  p rodu ction , a
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prelim inary understanding o f  the e f f e c t  o f  ce r ta in  w ell 

known chemical gametecifiea in  th is  crop has been considered 

worth exp lorin g . Hence the assessment o f  the e f f e c t  o f  

F.W.450 on inducing male s t e r i l i t y  in  b r in ja l  has been 

the o b je c t  o f  the work reported  here.
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I .  F lo r a l  B io lo g y

gypsa o f  c lu s te r s  and f lo w e ra .

M ost B r in ja l  v a r ie t ie s  b ea r  s o l i t a r y  f r u i t s ,  w h ile  

a  few  produce c lu s te r s  o f  f r u i t s  up to  fo u r . C lu ster  

b ea rin g  v a r ie t ie s  n a tu r a lly  produce many flow ered  cymes. 

But s in g le  f r u i t e d  v a r ie t ie s  a ls o  commonly produoe m u lti

flow ered  cymes. O ften  b o th  s o l i t a r y  blossom s and cymes 

o c cu r  on the same p la n t.

C oncerning the in flo r e s o e n o e  Smith (1931) observed  

th a t some v a r ie t ie s  r a r e ly  b ore  more than one flo w e r  p e r  

in f lo r e s c e n c e . A ccord in g  to  Shoemaker (1934) flo w e rs  

were s o l i t a r y  o r  in  d u s t e r s  o f  two o r  more. Thompson 

and K e lle y  (1957) a ls o  rep orted  th a t the flo w e rs  were 

s o l i t a r y  o r  in  d u s t e r s  o f  two o r  more.

Smith (1931) found th a t the in d iv id u a l flow ers  in  

the in flo r e s o e n o e  were e i t h e r  lo n g  s t y le d  o r  s h o r t  s ty le d  

and th a t f r u i t  s e t  was r e la te d  to  s t y l e  le n g th  v i z . ,  lo n g  

s ty le d  flo w e rs  s e t  f r u i t s ,  w h ile  the s h o r t  s ty le d  flow ers  

ab orted . She le n g th  o f  th e  s t y l e  had been found by many



workers to  be an im portant ch aracter  in  b r in ja l  w ith  

regard to  proper p o l l in a t io n  and f r u i t  s e t .  Smith (1931) 

and Magtang (1936) grouped the flow ers  o f  b r in ja l  in to  

two c la s s e s , w ith  regard to  the p o s it io n  o f  the stigm a 

in  r e la t io n  to  the anther t ip s  v i z . ,  (1 )  lo n g  s ty le d  

flow ers  w ith  the stigm a p rotru d in g  w e ll above the anther 

t ip s ,  and (2 ) sh o rt  s ty le d  flow ers  w ith  the stigm a ly in g  

between the anther t ip s . Smith (1931) a ls o  rep orted  th at 

s o l i t a r y  flow ers  were lo n g  s ty le d  w h ile  in  the in f l o r e 

scen ce  the low erm ost flo w e r  on ly  had a lo n g  s t y le  and 

o bhers had sh o rt  s t y le s .  Magtang (1936) noted  that 

flow ers  produced ea r ly  and la t e  in  the season  were sh ort 

s ty le d  ir r e s p e c t iv e  o f  t h e ir  p o s it io n  on the in flo re s o e n o e .

Pal and Singh (1934) in  t h e ir  observa tion  w ith the 

v a r ie ty  Muktakezi fu r th e r  c la s s i f i e d  the sh o rt  s ty le d  

flow ers  in to  true sh ort s ty le d  and pseudoahort s ty le d  

based on the measurements o f  s t y le s .  A ccording to  Pal 

and Singh (1946) pseudoshort s ty le d  flow ers  s e t  f r u i t  

w ith  hand p o l l in a t io n .

Krishnamurthi and Subrahmanian (1954) reported  a 

new category  v i z . , medium s ty le d  flow er  in  which the 

stigm a was a t  the l e v e l  o f  anther t ip s  and which was 

capable o f  f r u i t  s e t  under natura l co n d it io n s .
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Cariappa (1961) found that the lo n g  s ty le d  and 

medium s ty le d  flow ers  a lone produced f r u i t s  w h ile  pseudo

sh o r t  s ty le d  and sh o r t  s ty le d  flow ers  fa i l e d  com pletely . 

The lo n g  s ty le d  flo w e rs  gave a h igh er s e t  than medium 

s ty le d  flo w e rs .

IX. P o lle n  s tu d ie s

As a  general ru le  the p o lle n  gra in s serve  b e s t  in  

d is t in g u ish in g  between and showing r e la t io n s h ip  among 

the h igh er groups o f  p la n ts  such as fa m ilie s , t r ib e s , 

genera and sometimes s p e c ie s .

A g re a t  deal o f  work had been done on the morpho

lo g y  o f  p o lle n  gra in s by in v e s t ig a to rs  a l l  ov er  the w orld. 

M a jor ity  o f  p o lle n  gra in s have g o t  an in n er w a ll ca lle d  

in t in e  and an ou ter  w all c a lle d  ex in e . The o u te r  su rfa ce  

o f  the ex in e  may he scu lp tu re d , r e t i c u la t e  o r  smooth and 

w ith  o r  w ithout sp in e s . On the su r fa ce  o f  the p o lle n  

gra in s  furrow s may o r  may n o t  be p resen t. Wode House 

(1 9 3 5 ), hang (1937) and Erdtman (1954) stu d ied  the 

p o lle n  m orphology o f  Solanaoeae and rep orted  th at they 

are round and may be 2 -3 -5 -6  o o lp ora te .
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P o lle n  a t e r i l i t r .

The s t e r i l i t y  o f  p o l le n  gra in s had been stu d ied  

by two methods.

(1 )  By s ta in in g  methods.

(2 )  Germination in  a r t i f i o i a l  media.

(1 )  S ta in in g  methods.

Z ir k le  (1937) had d escrib ed  a method f o r  te s t in g  

the v i a b i l i t y  o f  p o l le n  g ra in s  in  aoetocarm ine prepara

t io n s . P o lle n  gra in s were dusted on a s l i d e  con ta in in g  

one o r  two drops o f  acetooarm ine and mounted. They were 

s tu d ied  a f t e r  15 minutes when the gra in s were p rop erly  

s ta in ed . The gra in s which had been s fcaxned w e ll and 

look ed  plump and normal were taken as v ia b le .  Uns fcained 

and s h r iv e l le d  ones were con sidered  as n on -v ia b le  o r  

s t e r i l e .  The same techn ique had been used by many 

workers to  f in d  ou t the percentage o f  v i a b i l i t y  o f  p o lle n  

o f  va riou s  o th er  crop s .

V ie tez  (1952) used 2 , 3 , 5 tr ip h en y l tetrazoliu m  

ch lo r id e  f o r  t e s t in g  the v ia b i l i t y  o f  maize p o lle n . The 

b e s t  r e s u lt s  were ob ta in ed , when the t e s t  was ca rr ied  

ou t a t  50°C u sin g  a s o lu t io n . Oberle and Watson (1953) 

found th a t  th is  method on peach , a p p le , pear and grape
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p o lla n  was in e f f e c t iv e .  Ja oop in i (1954) recommended the 

treatm ent o f  p o lle n  gra in s  w ith  2f° sodium b ia e le n ite  f o r  

p er iod s  ranging from -J--2 hours, depending on the sp e c ie s  

proved a  ra p id  r e l ia b le  means o f  determ ining p o lle n  

v ia b i l i t y  in  ston e and pome f r u i t  t r e e s . Grains w ith  

f u l l  gen a in ative  power turned p a le  y e llo w  w h ile  aon - 

v ia b le  gra in s  d id  n o t  change.

King (1959) recommended a perox idase  agar medium. 

Here the v ia b le  p o lle n  gra in s cou ld  he recog n ised  by th e ir  

c o lo u r le s s  sw ollen  appearance w hile n on -fu n ction a l 

( s t e r i l e )  g ra in s became b lue and d id  n o t  s w e ll .

Ostapenko (1956) by h is  experim ental s tu d ies  on 

the v a l id i t y  o f  p o lle n  gra in s  o f  variou s  orop p la n ts  

questioned  the v a l id i t y  o f  the variou s s ta in in g  methods. 

A ocording to him these methods might be regarded as on ly  

o f  r e la t iv e  va lu e  in  determ ining p o l le n  v ia b i l i t y .

Germination in  a r t i f i c i a l  media.

There are experim ental evidences to  show th at p o lle n  

gra in s can be grown in  a r t i f i c i a l  media oon ta in ing  su crose  

s o lu t io n s . The con cen tra tion s  o f  su crose  requ ired  by the 

p o lle n  gra in s to  germ inate, v a r ie s  between p la n ts  o f  

d i f fe r e n t  sp e c ie s  and even w ith in  the same s p e c ie s .
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Adams (1916) during h is  in vestiga tion s  on germi

nation  o f  p o llen  grains o f  apple and oth er f r u i t  trees 

found that b est p o llen  germination was obtained in  

apple in  2 .9  -  10$ cane sugar so lu tio n , in  pear in  4-8$ 

so lu tion  and in  straw berry in  8$ so lu tio n . In  rasp 

berry and b lack  berry b est germination was obtained in  

16$ sugar so lu tio n . Kabel (1926) germinated p o llen  

grains o f  oerta in  f r u i t  trees  in  sucrose so lu tio n  and 

reported an optimum concentration  o f  sucrose so lu tio n  

o f  5$ f o r  quinoeo, 10$ f o r  peaches and a p r ico t , 10-15$ 

f o r  plums and pears, 5-15$ f o r  apple and 15$ f o r  ch erries . 

EiicoM t (1956) found that lo q u a t p o llen  germinated success

fu l ly  in  1$ sucrose so lu tio n . Singh (1956) studied  the 

p o lle n  grains o f  10 v a r ie t ie s  o f  peach and reported that 

there i s  a v a r ie ta l v a r ia t ion  fo r  requirements o f  sucrose 

so lu tio n  f o r  su ccessfu l germination o f  p o lle n  gra ins.

Various workers reported that Boron oan induce 

p o lle n  germination and p o llen  tube growth in  various crops. 

XMs chemical was found to occur in  the c e l l s  o f  the 

p i s t i l s .  Sehumuoker (1935) studied  the p o llen  grains o f  

various crops and discovered  that Boron as borate was a 

stim ulant to p o lle n  germination end tube growth in  many 
sp e c ie s . Thompson and B atjer  (1950) studied the p o llen  

o f  d if fe r e n t  f r u i t  crops and found that Boron in  low
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con cen tra tion s  2 .5 -4 0  ppm. stim ulated  th e  p o lle n  germina

t io n  and p o lle n  tube growth, but had a  re v e rse  e f f e c t  

w ith  h igh er con cen tra tion s . Baghavan and Baruah (1956) 

reported  th a t  arecanut p o lle n  gra in s  cu ltu red  in  su crose  

medium showed a  con s id era b le  degree o f  p o lle n  germ ination 

and p o lle n  tube growth. Kunzoer (1960) found that 0.001 

to  0 .01$  o f  B oric  a c id  had a s tim u la tin g  e f f e c t  on p o lle n  

germ ination  and p o lle n  tube growth in  more than s ix t y  

sngiospexm s p e c ie s . S ingh (1960) obta ined  an in crea se  in  

p o lle n  germ ination  and tube e lon g a tion  in  mango w ith  

a d d it io n  o f  20 ppm. B oric  a c id .

A d d ition  o f  s o l i d i f y i n g  m a te r iils  l i k e  agar and 

g e la t in  were used from the e a r l i e r  days f o r  the prepara

t io n  o f  cu ltu re  media f o r  p o lle n  g ra in s . Iyengar (1939) 

used an agar-sugar medium f o r  a r t i f i c i a l  germ ination o f  

p o lle n  gra in s  o f  co tto n . J oh r i and V a s il (1955) g o t  an 

in crea se  in  the percentage o f  p o lle n  g e m in a t io n  o f  

co tto n  on the above medium, when B oric  a c id  was added to 

i t .  Agarwal, Khanna and Singh (1957) found th a t 1$ agar 

medium con ta in in g  6$ su crose  gave b e s t  r e s u lts  w ith 

p o l le n  o f  Momordioa oh arantia .

Baiakriahnan (1962) rep orted  th a t tomato p o lle n  

was found to  g em in a te  w e ll in  15 and 20$ su crose
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s o lu t io n  w ith  a d d itio n  o f  100 ppm. B o r ic  a c id . V ila s in i

(1963) stu d ied  ten  v a r ie t ie s  o f  H ibiscus rosa a in en sis  and

recommended a s u ita b le  medium o f  49$ su cro se , 100 ppm.

B o r ic  a c id  and 1 g , o f  agar. Hair (1964) w ith  a  view  to

stan dard ise  a  s u ita b le  medium fo r  B bindi p o lle n  obtained

a  medium o f  20$ su crose  s o lu t io n  w ith  2$ agar which gave

the b e s t  r e s u lt s  and was s e le c te d  th e  s o l id  medium fo r«
the study o f  germ ination o f  trea ted  p o lle n  g ra in s .

Chemicals used  f o r  in d u ction  o f  male s t e r i l i t y .

Severa l attem pts have been made to  induce s e le c t iv e  

a b o r tio n  o f  p o lle n  gra in s through treatm ents w ith  variou s 

chem ica ls. Some o f  the chem icals used f o r  fu n ct io n a l male 

s t e r i l i t y  are  review ed and presen ted .

V arious orop p la n ts  l i k e  wheat, tomato and onion 

were su b je cted  to  the s tu d ie s  on the chem ical in d u ction  

o f  male s t e r i l i t y  by Ghopra e t  a l  (1960) a t  X .A .R .I .

In  wheat M.H, was used a t  90, 100, 290 and 900 ppm. 

on 37 day o ld  p la n t by spray treatm ents. Of which 290 

ppm. and 100 ppm. were f a i r l y  e f f e c t iv e  in  causing p o lle n  

s t e r i l i t y .  With an in cre a se  in  the frequency o f  spray in g , 

the e f f e c t  o f  the dosage i s  in crea sed . She anthers were 

shrunken w ith  sh r iv e lle d  p o lle n .
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Tomato p lan ts  were sprayed with aqueous so lu tion s  

o f  I .H . ,  U ra c il, Thymine, X east, H uoloio a cid  and 

T riiodoben zoio  aoid  (TiBA).

In  on ion  aqueous so lu tio n s  o f  M aleic hydrazide, 

U ra c il, Thymine, IJucleio a o id , Sodium n u clea te  and 

T riiodoben zoio  aoid  were in je c te d  in to  the in flo resoen oe  

p r io r  to  the onset o f  m e ios is .

In  a l l  these oases none o f  the treatments tr ie d  

gave complete p o lle n  s t e r i l i t y ,  oonpled with ovu lar 

f e r t i l i t y .

Robert e t  a l  (1961) reported  2, 4—B as a p o l l e n i -  

c id e  on gTape v a r ie ty , Tokey. On d ipping the flow ering  

c lu s te rs  in  so lu tion s  o f  2 , 4-D, the number o f  seed less  

b e rr ie s  in creased . This was supposed to  be due to  the 

in ju r io u s  e f f e c t  o f  2 , 4 -2  to  p o lle n  germ ination o r  in  

oth er words due to  the a ct io n  o f  a p o ile n io ld e .

Choudhury and George (1964) obtained p o lle n  s t e r i 

l i t y  o f  90-100$ la s t in g  from 5-12 days in  2 v a r ie t ie s  o f  

b r in ja l  by spraying the whole p lan t w ith  Jl.H ., W.A.A. and 

2, 4-D. Spraying with 2, 4 -2  a t con cen tration  h igh er than 

10 ppm. caused e lon gation , ca b lin g  and crack ing o f  tender 

parts  o f  stem. N.A. A. induced the conversion  o f  stamens
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in to  m iniature p i s t i l s ,  in d ica t in g  some hormonel a ction  

in  sex  determ ination. M.H. a t  concentrations higher than 

400 ppm. in terru pted  a p ica l dominance.

F.W. 450.

She chem ical gametoeide F.W. 450 in h ib its  gamete 

development. This chemical induces fu n ction a l male s t e r i 

l i t y  in  some crops without adversely  a f fe c t in g  the fem ale 

s t e r i l i t y .  I t  has the com position  o f  sodium 2 ,3  d io h lo ro - 

isob u tyra te .

F.W. 450 i s  water s o lu b le  s a l t  and should be 

considered e s s e n t ia lly  cent percent a c t iv e . I t  i s  rea d ily  

absorbed from f o l i a r  a p p lica tio n  o f  aqueous sprays. 

T ranslocation  i s  b oth  upward and downward, but tends to 

be g rea ter  towards new and ra p id ly  growing tis su es  auoh 

as new lea ves  and e s p e c ia l ly  to  flow ers and f l o r a l  buds. 

Observations on spray tim ing w ith most p lan ts  in d ica te  

that F.W. 450 i s  probably a c t iv e  during the redu ction  

d iv is io n  process  in  the form ation o f  p o lle n  from the 

p o lle n  mother c e l l .  The chemical accumulates to  a  grea ter  

exten t in  the anthers than in  the ovu les . This chemical 

gametoeide i s  s t i l l  under experiment and has not y e t  

a tta in ed  commercial im portance.
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Chem ically induced male s t e r i l i t y  in  c e r ta in  crop 

p la n ts  by F.w. 450 are the fo l lo w in g .

C otton :

F.W. 450 has been te s te d  more e x te n s iv e ly  on co tton  

than on any o th er  crop . Eaton (1957) stu d ied  the e f f e c t  

o f  F.W. 450 on co tto n . She Empire co tto n  p la n ts  were 

found to produce no p o lle n  gra in s a f t e r  they had been 

sprayed w ith  1 .2$  s o lu t io n  o f  F.W.A5Q. But when the 

flow ers  were hand p o ll in a te d  w ith  p o lle n  from untreated 

p la n ts  normal b o l l s  w ith  v ia b le  seeds developed , i t  was 

in d ica te d  th at the sodium s a l t  o f  th is  ch lo r in a ted  organ ic 

a c id  was f r e e ly  absorbed by o o tton  p lan ts  and remains 

a c t iv e  and m obile  f o r  a lo n g  time. Here, male s t e r i l i t y  

has been e f f e c t iv e  by a la t e  deh iscence o f  anthers.

H ilton  (1958) observed th at the chem ical prevents 

the development o f  p o lle n  g ra in s  w ithout adversely  a f f e c t 

in g  the fem ale f e r t i l i t y  when a p p lied  to  p la n ts  a t low  

con cen tra tion s . Pate and Duncan ( I 960) conducted an 

experim ent to  study the e f f e c t  o f  f.W .450 a t  sev era l 

fcreateent le v e ls  caused male and fem ale s t e r i l i t y  with 

no marked s e l e c t iv i t y  f o r  e ith e r  gamete. The re s u lts  

in d ica te d  th at F.W.450 a t  the ra tes  used in  t h e ir
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experim ent were n o t  s u ita b le  f o r  use as a s e le c t iv e  male 

gam etooide in  commercial p rod u ction  o f  hybrid  seed  co tto n , 

exoep t 0 .203$  which gave a s e le c t iv e  s t e r i l i t y  f o r  male 

gametes.

In v e s tig a t io n s  o f  Richmond (1961) on the e f f e c t  o f  

P. W. 450 having con cen tra tion s 0 .25#  end 0 .4 #  showed th at 

the fo u r  v a r ie t ie s  o f  American upland oo tton  te s te d , 

responded s im ila r ly  to  the treatm ents and s ig n i f ic a n t  

e f f e c t s  were induced in  a l l  ch aracters  excep t number o f  

flow ers  p er  p lo t ,  from the data on ou t c ro ss in g  and on 

b o U  s e t t in g  in  open and s e l f  p o ll in a te d  p lo t s ,  i t  was 

concluded th a t the gam etooide was capable o f  in du cin g  a 

ce r ta in  amount o f  s t e r i l i t y .

Singh and Sehgal (1961) oonduoted a prelim inary 

study on the e f f e o t  o f  P.W.450 as a s e le c t iv e  male 

gam etooide in  American co tto n . The treatm ent resu lted  

in  a h igh  degree o f  male s t e r i l i t y  which was a t  i t s  peak 

in  th ird  and fo u rth  weeks from the date o f  a p p lica t io n  

o f  the gam etooide. But in  any o f  the treatm ents o r  

con cen tra tion s  used the gam etooide d id  n o t  show s e le c t iv e  

a c t io n  aga in st male gametes.

Bhardwaj and Santhansm (1961) l a i d  ou t a t r i a l  w ith  

Qossypium arboreum to  determ ine the e f f i c ie n c y  o f  the
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chem ical gam etocide F.W. 450 in  producing male s t e r i l i t y  

in  A s ia t ic  c o tto n s . She gam etocide was sprayed a t weekly 

and fo r tn ig h b ly  in te r v a ls . She r e s u lts  in d ica te d  th at 

0 .2J» con cen tra tion  o f  the gam etocide sprayed s ix  tim es 

a t  weekly in te r v a ls  from the e leven th  week a f t e r  sowing 

induced cen t percen t p o lle n  s t e r i l i t y  during the f i f t h  

and the seventh  weeks a f t e r  the i n i t i a l  spray. However 

the gam etocide d id  n o t  appear to be h igh ly  s e le c t iv e  and 

damage to  fem ale gametes a lso  was encountered, r e s u lt in g  

in  reduced eeed s e t  p er  b o l l .

Singh and Sehgal (1964) stu d ied  the u se fu ln ess  o f  

th is  gam etocide in  producing hybrid  seed in  the Punjab- 

American 320 F v a r ie ty . A h igher percentage o f  male 

s t e r i l i t y  was induced, e f f e c t in g  p a r t ia l  fem ale s t e r i l i t y ,  

r e s u lt in g  in  a red u ction  in  number o f  seeds p er  b o l l .

Ser-Avanesjan and Semenova (1964) observed the 

e f fe c t iv e n e s s  o f  d ic h lo r o is o h u ty r ic  a c id  f o r  inducing 

male s t e r i l i t y  in  Gosa.voium hirsutum . G. barhadense.

G. herbaceum, 0. arboreum and numerous commercial v a r ie 

t i e s .  Early m aturing s tra in s  o f  a l l  sp eo ie s  were more 

s e n s it iv e  to  the treatm ents than la t e  m aturing form s.

She te s ts  o f  Semenova (1964) w ith  a range o f  

gam etocide on d i f fe r e n t  Gossypium sp e o ie s  showed
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d ic h lo r o is o b u ty r ic  a c id  to  be e f f e c t iv e  in. producing 

male s t e r i l i t y  in  breed in g  in t e r s p e c i f i c  co tto n  hybrids. 

She b e s t  con cen tra tion  be in g  d i f fe r e n t  f o r  d i f fe r e n t  

s p e o ie s .

Somato.

Moore (1959) conducted an in v e s t ig a t io n  w ith  F.W. 

450 in  tomato under green house and f i e l d  co n d it io n s . 

C oncentrations o f  F.W.450 ranging from 0 .02$  feo 1 .2$  were 

used. Complete male s t e r i l i t y  was induced f o r  10-13 days 

w ithout causing fem ale s t e r i l i t y  a t  con cen tra tion s  o f  

0 .075$ and 0 .15$  under green house c o n d it io n s . In  f i e l d  

t r i a l  fo u r  con cen tra tion s 0 .075$ , 0 .1 5 $ , 0 .3 $  and 0 .6$  

were used w ith  th ree  subsequent a p p lic a t io n s . She low er 

con cen tra tion  fa i l e d  to produce male s t e r i l i t y .  0 .15$  

produoed a h igh  percentage o f  s t e r i l i t y  f o r  13 days w ith 

s l i g h t  red u ction  in  fem ale s t e r i l i t y *  She con cen tra tion  

0 .3 $  produced com plete absence o f  p o lle n  f o r  12 days, 

from 12 days a f t e r  treatment and fem ale f e r t i l i t y  was 

a ls o  s a t is fa c t o r y . She h ig h est con cen tra tion  0 .6 $  gave 

com plete male s t e r i l i t y  f o r  19 days beginn ing 12 days 

a f t e r  treatment. P o llen  prod u ction  was normal 37 days 

a f t e r  a p p lica t io n , ho f r u i t s  were s e t  when normal p o lle n  

was a p p lied  between 15 and 22 days a f t e r  treatm ent to  the
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flow ers o f  p lan ts  treated  w ith 0 .6 $  ooneentration . Shis 

was taken to  in d ica te  fem ale s t e r i l i t y .  Female s t e r i l i t y  

was again normal 37 days a ft e r  treatm ent.

Balakrisbnan (1963) a lso  recorded the e f f e c t  o f  

F.W.4-50 on tomato. Three v a r ie t ie s  were tr ie d  w ith con

cen tra tion s o f  0 .15$ , 0 .3$  and 0 .6 $ . Complete male 

s t e r i l i t y  was reported  to  have been induced f o r  concen

tra tion s  0 .3 $  and 0 .6 $ . 0 .15$ produced f a i r ly  high male

s t e r i l i t y  f o r  13 days. But p o lle n  was never com pletely 

absent. She coneentrations o f  0 .6$  and 0 .3$  were 

e f f i c i e n t  in  com pletely a rrestin g  the p o lle n  production  

f o r  12 and 19 days re s p e c t iv e ly , hut produced d e le ter iou s  

e f f e c t s  on p la n ts , by causing ye llow in g  o f  lea ves  and 

reta rd a tion  o f  growth. Among concentrations used 0 .6$  

and 0 .3$  proved most e f f e c t iv e .  She percentage o f  f r u i t  

s e t  was considerably  reduced in  those concen tration s.

She treated p lan ts seemed to recov er  in  20 days a ft e r  the 

treatm ent.

M ln l f e .

Pederson (1959) conducted an experiment on the 

e f f e c t  o f  P. W. 450 on a l f a l f a  using the concentrations o f  

0 .5  and 1 .0$ . He obtained on ly  10$ redu ction  in  male
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s t e r i l i t y  and a redu ction  o f  60$ fem ale f e r t i l i t y .  There 

was a lso  a  marked redu ction  in  flow erin g .

M il le r  and H itt ie  (1960) fa i le d  to  g e t a s ig n i f ic a n t  

r e s u lt  from the study o f  the e f f e c t  o f  F.W.450 on a l f a l fa .  

Aqueous so lu tio n s  sprayed a t  early  hud and early  anthesis 

stages had a stim u lating  e f f e c t  on male and fem ale f e r t i 

l i t y  a t  low  concentrations and in h ib ite d  the f e r t i l i t y  o f  

both  a t h igher concen tration s.

Sugar b e e ts .

Prelim inary green house and f i e l d  experiments were 

conducted a t  Colorado by Dudley (1960) to  determine the 

e ffe c t iv e n e s s  o f  the chemical gameteoide F.W.450 as a 

s e le c t iv e  gametocide in  sugar b e e ts . The re su lts  in d ica 

ted that the optimum concentrations o f  the ohemieal in  

■toe f i e l d  was 1/3$ a t  a c a r r ie r  ra te  o f  100 ga llon s  per 

aore a t the p o lle n  mother s ta ge . Such an a p p lica tion  

deleyed p o lle n  shedding by 7 -10 days w ithout se r io u s ly  

a f fe c t in g  seed y ie ld  o r  subsequent germ ination. A study 

in  green house con d itions in d ica ted  that the chemical 

co n tro l o f  p o lle n  form ation  o f f e r s  an e f f e c t iv e  method 

o f  fo r c in g  ce rta in  s e l f  f e r t i l e  inbred l in e s  o f  sugar 
b e e t  to  h y b rid ise .



20

Bubenbauer sad S c h u lt is  (1960 ) a p p lie d  F.W .450 on 

su gar b eets  w ith  v a ry in g  co n ce n tra tio n s . In  co n tro l 

t e s t s  the progeny o f  th e  sugar b e e ts  con ta in ed  79 .3$  

f r u i t  s e t  w h ile  in  trea ted  p la n ts , the re d u c t io n  in  

f e r t i l i t y  was to  30 .5$  w ith  3$ s o lu t io n  and i t  reaches 

up to  6?° when the same co n ce n tra tio n  was a p p lied  tw ice  to  

the p la n t . She treatm ent recommended i s  two sprayin gs 

w ith  s o lu t io n s  o f  0.5-1.555.

Water m elon.

Henz and Hohr (1959) te s te d  the e f f e c t  o f  F.W.450 

on w ater m elon. She i n i t i a l  sp ray in g  was done as the 

f i r s t  p i s t i l l a t e  blossom s appeared and repeated  a f t e r  s ix  

days. Here tile chem ical prevented  the open ing o f  the 

mature stam inate buds. She e f f e c t  o f  F.W .450 in  preven t

in g  the open ing o f  stam inate buds appeared to  be l o c a l is e d  

in  the t ip  o f  the bud. F in ch in g  o f  the t i p  perm itted  the 

immediate u n fu r lin g  o f  p e t a ls .  Anthers d eh isced  w ith  

p rod u ction  o f  apparently  norm al p o l le n  in s id e  mature 

unopened stam inate buds. Ho d e le te r io u s  e f f e c t s  upon 

fem ale f e r t i l i t y  were a s s o c ia te d  w ith  the a p p lic a t io n  o f  

F.W. 450.
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B osw ell (1960 ) rep orted  the same experim ent on 

w ater melon u s in g  co n cen tra tion s  o f  0 .6 $ , 0 .1 2 $ , 2 .0 $  

and 2 .5 $  o r  1, 2 , 3 and 4 l b .  p e r  a cre  r e s p e c t iv e ly . The 

1 l b .  p e r  a cre  r a te  was s l i g h t ly  p h y to to x ic  and prevented  

the male flo w e rs  from  open in g  f o r  a p e r io d  o f  7 to 10 

days, the 2 l b .  p e r  a cre  r a te  caused more f o l i a r  in ju r y , 

the stam inate fa i l e d  to  open f o r  approxim ately  7 to  10 

days a f t e r  treatm ent. 3 and 4 l b .  p e r  a cre  r a te s  caused 

s e v e re  in ju r y  and k i l l i n g  o f  le a v e s .

B hind i.

Hair (1964 ) c a r r ie d  ou t in v e s t ig a t io n s  t o  induce 

male s t e r i l i t y  in  B hind i, w ith  S’.W .450 a t  0 .1 $ , 0 .1 5 $ ,

0 .2 $ , 0 .2 5 $  and 0 .3 $  c o n ce n tra tio n s . The chem ical was 

a p p lie d  a t  three sta g es  o f  p la n t  grow th v i z . , 30th , 37th  

and 44th day a f t e r  p la n t in g . A h igh  p ercen ta ge  o f  s  b e r i-  

l i t y  was induced  in  a lm ost a l l  con cen tra tion s  a t «*n 

s ta g es  o f  a p p lic a t io n . In cre a se  in  s t e r i l i t y  was obta ined  

by an in cre a se  in  co n cen tra tion s  and a  d ecrea s in g  tendaacy 

from the e a r ly  to  the advanced s tages o f  a p p lic a t io n . The

maximum s t e r i l i t y  was ob ta in ed  in  p la n ts  tre a te d  w ith

0 .2 5 $  and 0 .3 $  a t  the f i r s t  s ta g e  o f  a p p lic a t io n . The

h ig h er  con cen tra tion s  showed a  re d u ct io n  in  f r u i t  s e t t in g .
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Wheat.

Chopra, Jain  and Swnrainathan (1960) tr ie d  the 

chem ical B.W.450 on wheat a t I .A .E .I .  But B ailed to g e t  

any p o s it iv e  r e s u lt . Wheat p lan ts were sprayed onoe o r  

tw ice with 0 .25$ , 0 .5 $ , 0 .7 $  and 1$ aqueous so lu tion s  o f  

the chem ical. Plants sprayed with low er concentrations 

were stunted and grass l ih e  in  appearance. Plants 

survived showed a delay in  flow erin g , sm all earheads with 

sh orte r  awns and tougher glumes. The p o lle n  gra ins were 

normal as regards th e ir  s i z e ,  shape and s ta in a b i l i t y .

Maize.

Diaz Bohies (1 9 5 9 ), with a view to  standard ising 

su ita b le  techniques f o r  inducing male s t e r i l i t y ,  tr ie d  the 

chemical gametocide f.W .450. At 0 .1 -1 .5 $  concentrations 

white spots  appeared on the lea v es . At 2$ la r g e r  spots 

were produced. At 2 .5 -3 $  growth ceased, ta s s e ls  and ears 

showed abnormal development, and p o lle n  s t e r i l i t y  was 

about 20-30$ and a t  4$ and above, a l l  p lan ts  d ied .

gye.

Wit (1960) fa i le d  to  g e t any response o f  P.W.450 

fo r  v eg e ta tiv e  growth, flow erin g  o r  even inducing male 

s t e r i l i t y  in  the p la n t.
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MATERIALS MB METHODS

The p resen t in v e s t ig a t io n  was ca rr ie d  ou t in  the 

B iv is io n  o f  A g r icu ltu ra l Botany, A g r icu ltu ra l C o llege  and 

R esearch I n s t i t u t e ,  V e lla y a n i, Trivandrum during the year 

1964-65.

A. MATERIALS

(1 ) Seed m a ter ia l.

B rin .jgl ( Solanum raelongena L . ) v a r ie t ie s  Pusa 

Purp3 e Long and Pusa Purple Sound were s e le c te d  f o r  s tu d ie s . 

The seeds were obta ined  from I .A .B .Z . , Jfaw D e lh i. V ia b i l i t y  

as w e ll as the percentage o f  germ ination o f  the seeds were 

te s ted  b e fo re  be in g  used f o r  in v e s t ig a t io n .

(2 )  Chemical.

The chem ical used was P.W.450 (Sodium 2 , 3 d ie h lo r o -  

is o b u ty r a te ) . Aqueous s o lu t io n s  o f  5 con cen tra tion s v i z . ,

0 .1 $ , 0 .1 5 $ , 0 .2 $ , 0 .25$  and 0 .3 $  a t  3 stages were t r ie d .
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(3) Treatments.

Varieties, different oonoentrations o f the 
chemicals, and the stages of its  application were denoted 
by the following symbols.

( i )  Varieties.

Tariety 1. Pusa Purple long -  1.̂  (Control) 

Variety I I . Pasa Purple Hound -  Lg (Control)

( i i )  Oonoeatrsti ona.

&, -  0.155

Kg -  0.15?5

K̂  -  0.2$

K4 -  0.2555

K5 -  0.355

( i i i )  Stages o f application.

-  First stage o f application.

Mg -  Second stage of application,

ffi, -  Third stage o f application.
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Treatments 1 and 2 were the co n tro ls . Other 

treatment combinations were

(3) D1 M1 K1 (13) Li “ 2 K1 (23) L1 M3 E 1
(4) 1, M1 *2 (14) L1 M2 *2 (24) L1 *2
(5) D, M1 *3 (15) *1 m2 *3 (25) *1 m3 *3
(6) E1 *1 *4 (16) L1 H2 E4 (26) D, m3 *4
(7) D1 K1 *5 (17) *1 m2 E5 (27) *1 “ 3 K5
(8) D2 M1 *1 (18) *2 “ 2 K1 (28) L2 M3 E 1
(9) D2 M1 K2 (19) L2 m2 *2 (29) L2 m3 *2
O o)b 2 M1 *3 (20) S2 M2 *3 (30) d2 M3 *3
(11)Dg M, *4 (21) d2 m2 *4 (31) L2 M3 *4
<12)D2 M1 % (22) m2 *5 (32) L2 M3 k 5

B. METHODS

1. Day on t.

A randomised b lock  design , co n s is t in g  o f  32 tr e a t 

ments w ith 4 r e p lic a t io n s , was se le o te d . 3 r e p lica t io n s  

f o r  breed ing t r ia ls  and one f o r  p o lle n  a n a ly s is . There 
were a ltog e th er  128 pots which were arranged in  4 b locks 

with 32 p ots  in  each. A spacing o f  3 'x 3 1 was provided.
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Layout of the Field experiment
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2. Sowing.

Seeds o f the two varieties o f brlnjal were sown in 
separate seed pens on 10-10-1964. from here healthy 
seedlings were transplanted in 12"x12" pots.

3. Preparation of pots and transplanting.

Identioel pots o f 12"x12" were fi l le d  with equal 
quantity o f potting mixture. Healthy seedlings were selec
ted and transplanted on 10-11-1964 l e . , one month after 
sowing.

4. Treatments.

Applications o f the ohemieal were carried out with 
the help o f an atomiser operated hy connecting to a 
pressure pump and using water as the medium.

She f ir s t  spraying was given at the onset o f flower 
produotion and anthesis and subsequent sprayings were given 
at an interval o f two weetes. In a ll oases at a ll times 
i t  was done with extreme care to obtain a thorough uniform 

^ wetting o f the plants especially the terminal buds.
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5. Charaotera stu d ied .

Ihe fo l lo w in g  characters were stu d ied  and reoorded 

from in d iv id u a l p la n ts .

I .  KLoral B io log y .

Number o f  d u s t e r s  and flow ers .

I I .  P o llen  s tu d ie s .

(a )  P o llen  morphology.

(1 ) P o llen  shape.

(2 )  P o lle n  s iz e .

(h ) P o llen  s t e r i l i t y .

(1 }  Ace to  carmine s ta in in g  method.

(2 )  term inating p o lle n  gra ins in  

a r t i f i c i a l  media.

I I I .  P ru it s e t .

(1 )  Number o f  f r u i t s  p er  p lan t.

(2 )  S e lf in g .

(3 )  Grossing,

(4 )  S ize  o f  f r u i t s .

(5 )  Weight o f  f r u i t s .

IV . Seed s t e r i l i t y .
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I .  EL oral biology

Number o f  c lu s te r s  sad flo w e rs

In  o rd er  to  study th e  e f f e c t  o f  the chem ical on 

c lu s te r s  and f lo w e rs  produced , the t o t a l  number o f  

c lu s te r s  and flo w e rs  was re cord ed . She t o t a l  number o f  

c lu s te r s  produced was noted  a t  weekly in te r v a ls  a f t e r  

the f i r s t  sp ray in g  and the t o t a l  number o f  flo w e rs  was 

taken d a ily .

I I .  P o lle n  s tu d ie s

a ) P o lle n  m orphology

P o lle n  m orphology was s tu d ied  two weeks a f t e r  the 

treatm ent. I t  was done hy aoetooazm ine s ta in in g  technique. 

F resh ly  opened flo w e rs  were c o l l e c t e d  and k ept in  a 

d e s lc a t o r  f o r  two hours to  o b ta in  p o l le n  gra in s f o r  stu dy . 

She shape and s iz e  o f  th e  p o l le n  g ra in s  were s tu d ie d .

(1 )  P o lle n  shane» Anthers were dusted on a s l id e  

con ta in in g  a drop o f  coe to e a rm in e -g ly o e r in e  medium. The 

undehisced anthers were crushed w ith  the h elp  o f  the b lu n t 

end o f  the n e e d le . I t  was covered  w ith a cov er  g la s s  and 

the shape o f  the p o l le n  g ra in s  was s tu d ie d .



29

(2 ) P o lle n  s i z e : In  ord er  to  study the s iz e  o f  the

p o lle n  gra in s  an o cu la r  m icrom eter was used. The m icro

m eter was stan dard ised  under the high power o f  a compound 

m icroscope. The s iz e  o f  hundred p o l le n  gra in s taken at 

random were measured and the mean diam eter o f  p o lle n  

g ra in s  was ca lcu la te d .

b ) P o lle n  s t e r i l i t y .

S t e r i l i t y  o f  p o lle n  gra in s was stu d ied  by two 

methods.

(1 )  Acetocarm ine s ta in in g  method. Mature flow er  

buds whioh would open n ext day were covered w ith  a paper 

bag. Anthers were c o l le c t e d  from such flow ers  and dusted 

on a  s l id e  con ta in in g  a drop o f  aostocarm ine and covered 

w ith  a cov er  g la s s . A fte r  haJf an hour s t e r i l e  and f e r t i l e  

p o lle n  gra in s were counted. O bservations were made in  ten 

d i f fe r e n t  m icro sco p ic  f i e ld s  and the mean percentage o f  

s t e r i l e  gra in s  was ca lcu la te d .

(2 )  P o lle n  germ ination in  a r t i f i c i a l  m edia. P o lle n  

germ ination  s tu d ie s  were conducted in  th ree  s ta ges  in  ord er 

to  stan d ard ise  the cu ltu re  media.

f i r s t  s ta g e s f o r  the f i r s t  s e t  o f  ob serv a tion s , su crose  

s o lu t io n s  o f  2 .5 # , 5#9 7.55*9 10#, 12 .5# f 15#, 17.5#9 20#,
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22.5$  and 25$ were prepared. Small drops o f  su crose  

so lu tions; Were p la ced  on c lea n  s l id e s .  P o llen  gra in s were 

dusted on in . She drop was s t ir r e d  w ith  a n eed le  so  as to

make sure th a t the su r fa ce  o f  fee p o lla n  gra in s  was wet

and th a t  they were d is t r ib u te d  u n iform ly  throughout the

s o lu t io n s . 1'he prepared s l id e s  were then in v erted  and 

a llow ed to  r e s t  on two sm all g la ss  rods p laced  on a damp 

"b lottin g  paper, kept in  p e t r i  d ish es . Germinated sad 

nongerminated p o lle n  gra in s were counted a f t e r  24 hours 

from ten  d i f f e r e n t  m icro s co p ic  f i e l d s .

Three con cen tra tion s , depending an the percentage 

o f  germ ination and tube le n g th , were s e le c te d  and proceeded 

on to tho second s ta g e  o f  experim ent.

Second stage* The three oon ca n tra tion s , v i z . , 15$, 17 .5$

and 20$ which gave the b e e t  r e s u lt  in  to e  experim ent, were 

used in  com bination w ith  50 p p « . , 100 ppm. and 150 ppm. 

b o r ic  a c id .

Third s ta g e : S o l i d i f i c a l i o n  m edia i The su crose  concen

tra t io n s  which gave the bea t r e s u lt  i s . , su crose  s o lu t io n  

15$ + 50 ppm. b o r ic  a c id  was tr ie d  in  com bination w ith  

0 .5 $ , 1$ , 1 .5$  and 2$ o f  agar.



31

The 3 fend nr d mediuii was taken in clean sterile  
petti dishes, Pollen graine o f the two varieties were 
sown uniformly in the petri dishes.

After 24 hours oaoh petri dish was examined under 
the low power o f  the microscope. She number o f germinated 
and nongerainated pollen grains la  a microscopic fie ld  
bbs counted. In a petri dish ten such countings were 
made at random and the percentage o f  germination was 
determined.

She length o f  tube® o f  pollen grains selected at 
random from each petri dish was measured using a 
standardised ocular micrometer and the mean tube length 
was found out.

She combination is .*  15$ amoroso solution with 
50 ppm. boric aoid said 1 gta. o f agar which gar© the beet 
result was taken for  fee studies on pollen germination 
and tube elongation o f the experimental material.

Bach treatment was taken in separate petri dishes 
with a replication o f  3 plates for  each variety. She 
germination test in fee culture media was done when the 
maximum ste r ility  was attained in the throe stages i e . t 
15 day® after fee treatment in 3 stages. The percentage
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o f  g em in a tion  and the mean p o lle n  tube growth were 

ca lcu la ted  as mentioned above.

I I I .  F ru it s e t

1 ) Humber o f  f r u i t s .

F u lly  developed f r u i t s  from Ind iv idu a l p lan ts  were 

counted and recorded . The percentage o f  f r u i t  s e t  was 

ca lcu la ted  by comparing the number o f  f r u it s  produced by 

the co n tro l.

In  ord er to  study the source o f  s t e r i l i t y  the 

trea ted  p lants were s e lfe d  as w e ll as crossed .

2) S e lf in g .

S e lf in g  was e f fe c te d  by bagging method. The flow er  

buds whioh open n ext day were bagged in  the previous even

in g  because the normal an thesis in  b r in ja l  i s  very  early  

in  the morning. The bags were removed, a ft e r  one week.

3 ) C rossing.

The treatments which fa i le d  to s e t  f r u it s  on s e l f in g  

were su b jected  to  orossin g . Hand p o ll in a t io n  was done by 

c o l le c t in g  the p o lle n  in  a watoh g la ss  and p o ll in a t in g  

w ith  a cam el's h a ir  brush.
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4) S ize  o f  f r u i t e .

She len g th  as w e ll as the g ir th  o f  two s e lfe d  and 

two oroseed f r u it s  was reoorded and the average len gth  

and g ir t h  o f  f r u i t s  per  treatm ent was ca lcu la ted .

5) Weight o f  the f r u i t s .

Swo fr u it s  from eaoh treatment were se leo ted  and 

the average w eight o f  f r u i t s  per treatment was estim ated.

IV . Seed s t e r i l i t y

She seeds were c o lle o te d  from two f r u it s  p er p lan t. 

She f e r t i l e  and s t e r i l e  seeds were sorted  ou t and numbered 

by taking samples,

germ ination o f  seeds.

Hundred seeds were taken a t  random and sown in  

m oist f i l t e r  paper kept in  a p e t r i  d ish , gsrm ination 

counts were taken from the 4th  day a ft e r  sowing and 

continued u n t i l  the 8th day. She f in a l  data were taken 

f o r  a n a ly s is .
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EXPEBIMBNTAh RBSPL2S

She results o f  the investigations conducted on 
the e ffe c t  o f  the chemical gametooide P.Vf.450 on brinj&L 
are presented below.

X. f lo ra l biology

Total number o f  clusters and flowers

She tota l number o f  flower clusters and flowers in  
individual plants 'was counted and the data were s ta t is t i 
cally  analysed. The productive and non-productive flowers 
were sorted out. She summary o f  the results is  given in 
the Sables 1 and IX. from the tables i t  can be seen that 
the treatments gave sign ificantly  d ifferen t resu lts. All 
the concentrations in the f i r s t  stage o f  application gave 
a considerable degree o f  reduction in number o f  clusters 
and flowers. In the second and third stage o f  application 
the higher concentrations sign ifican tly  reduced the same.

IX . P o lle n  s tu d ies

a) P o llen  morphology

The pollen  grains were found to be yellow in colour 
She shape was more or less  sim ilar in both the varieties.



SABLE X

Mean rmcber o f  CXuafcega per Dlant

Stages o f  a p p lica tio n  
Treatments - —  ----------------*------------- ------------------ -— —

1 XX I I I

Variety X
Control 140.33 140.33 140.33
0.10$ 138.67 138.33 138.33
0.15$ 135.67 135.67 136.67
0.20;? 133.33 134.33 136,33
0.25$ 130.33 134.00 135.57
0.30?! 127.33 134.00 135.67

Variety XI
Control 40.67 40.6? 40.67
G„10$ 33.51 36.67 33.6?
0.15^ 33.67 34.33 38.33
0. 20“! 38.67 30.33 35,33
0.25$ 38.33 26-67 34.67
0.305! 38.33 25.33 34.27



'JA3LE II

Mean number o f  ELowers per plant

Stages o f  application 
~  1 ~  I I  III

Yarietjr I
Comsrol 129.33.

(46.33)
129.33,
(46.33/

129.33,
(46.33)

0.10$ 125.33
(41.33)

125.67
(43.67)

125.33
(45.33)

0.1 5$ 120.33
(37.67)

123.33
(41.33)

124.33
(45.00)

0.20$ 117.00
(35.33)

122.33
(39.67)

123.67
(43.67)

0.25$ 115.67
(33.33)

119.33,
(37.33)

120.33
(41.33)

0. 30$ 112.33
(30.67)

117.00
(35.33)

120.67
(40.67)

la rie tS L jI
Control 19.00

(15.67)
19.00

(16.00)
19.00

(15.35)
0.10$ 18 .33 

(16.33)
16.67

(13-67)
18.33

(14.12)
0.15$ 17.67

(14.67)
14.33

(11.67)
17.67

(13.82)
0.20$ 17.00

(H .3 3 )
13-67
(8 .33)

17.33,
(12.51)

0.25$ 17.33
(12.33)

9.33
(6 .33)

17.67
(11.67)

0.30$ 17.00
(10.67)

8.33(5.00)
16.67 

(11.43)

Figures in  the Parenthesis ahov; the 
number o f  productive flowers.
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Store v.ao no s ig n if ic a n t  in te r v e n e  fcal v a r ia t io n  in  

p o lle n  s iz e .  Ills shape was found to  be sp h erica l and 2-5 

ao lporate .

13 Po lle n  sfasne. She shape o f  the p o lle n  grains 

was a  l i t t l e  a ffe c te d  by the chem ical. I-'ollen g ro in s , 

e ith e r  shrunken o r  ir re g u la r  were observed in  treatments 

which produced s t e r i l i t y .

2) P ollan  s iz e .  Sable I I I  furn ishes the summary 

o f  the re s u lts . S t a t is t ic a l  ana lysis  o f  the data showed 

a  s ig n i f ic a n t  d if fe re n c e  to  p o llen  s iz e  ranging from 

30.61 ya to  45.93 you the s iz e  o f  the p o lle n  le  determined 

by the le v e ls  o f  the chemical used and the stages o f  

a p p lica tio n .

She v a r ie ty  I  gave a e ig rt ifle a n t reduction  ia  s iz e  

o f  p o lle n  a t the f i r s t  stage o f  a p p lica tion  and with the 

h ighest concentration  (0 .3 $ ) .  In  the v a r ie ty  I I  i t  was 

found that the second stage  o f  a p p lica tio n  was a o s t  

e f fe c t iv e  to  reducing the s iz e  o f  the p o lle n . In  the 

oene o f  th ird  stage o f  a p p lica tio n  on ly She higher 

concentrations (0 .25$  end 0 .3 $ ) gave s ig n i f ic a n t  e f fe c t s .



IABLE 1X1

Size o f  p o llen  grains la  yn

^  ^  ^ Stages o f  app lica tion
I I I I I I

Variety I
Control 45.93 45.93 45.93
0.105* 40.85 43.76 45.00

0.155* 40.45 40.17 44.00
0. 20?S 38.52 40.00 42.00

0.255* 30.78 40.00 42.00

0.305* 30.33 40.00 42.00

Variety I I

Control 46.00 45.00 45.93
0.105* 45.61 44.00 44.33
0.155* 45.50 40.67 44.00

0. 205* 45.50 38.33 44.00

0.255* 45.00 39.33 42.00

0.305* 45.00 39.33 42.00
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b) Pollan s te r i l ity

1) Acetocarmine staining method. The percentage 
o f  pollen s te r i l ity  was calculated from an entirely random 
sample at weekly intervals starting from f i r s t  flower 
opening t i l l  the recovery o f  complete fe r t i l i t y .  She 
calculated pollen s te r i l ity  is  given In the Table IV.

from the data i t  was understood that the percentage 
o f  pollen s t e r i l it y  was highly correlated with the concen
trations and the time o f  application, She percentage o f 
s t e r i l it y  was found to vary every week after treatment.
The effect, o f  a particular concentration o f  the chemical 
was quicker in the f i r s t  stage o f  application, The 
degree o f  s t e r i l it y  was found to be decreasing as the 
stages o f  application advanced. In a ll  the concentrations 
a higher degree o f  s te r i l ity  was obtained. The highest 
concentration (0.3$) gave a more lasting e ffe c t  when 
compared to vhe low lev e l o f  the chemical (0 .1$ ). As 
the concentrations o f  the chemical increased there was a 
proportionate increase In the percentage o f  s te r i l ity .

The variety I  showed cent percent s t e r i l it y  in  
the third and fourth week at the f i r s t  stage o f  application. 

Cent percent s te r i l ity  was obtained in the case o f



Peroantaae OX liU u  eterllltr -  Aoatooeraln,  etalm.,. |||;

Week Interval
Trea'taenta-------------------------

1 2 3

I  a taga o f
a p p lic a t io n

V arie ty  I
C on trol 5 08 5 30 5 30
0 10% 6 00 14 33 96 21
0 15% 6 42 16 21 100 00
0 20% 8 92 22 78 100 00
0 25% 9 32 32 58 100 00
0 30% 9 57 35 41 100 00
V ariety  11
Control
0 10*
0 75% Ho flo w e r
0 20%
0 25%
0 30%

U  atage o f
app lio& tion
V ariety  1
C ontrol 5 08 5 30 5 00
0 10% 5 00 9 33 65 20
0 15% 5 34 15 72 70 21
0 20% 5 67 21 45 76 76
0 25% 6 00 27 21 89 67
0 30% 6 11 28 21 96 27
V ariety  11
Oontrol 5 88 5 88 5 00
0 10% 5 91 12 58 69 78
0 15% 6 23 16 27 77 41
0  2 0 % 6 51 16 34 85 24
0 25% 8 29 17 54 95 35
0 30% 9 17 25 34 100  oo
X X X  a t a ^ j a  o £
ap jilleatlon
V ariety 1
Oontrol 5 30 5 00 5 55
0 10% 5 45 15 87 36 24
0 15% 10 27 25 72 70 21
0  2 0 % 12 38 28 21 85 21
0 25% 15 44 55 21 1 0 0  0 0

0 30% 16 15 58 43 1 0 0  0 0
V ariety  I I
Oontrol 5 88 5 88 5 00
0 10* 6 89 10 33 35 21
0 15* 6 89 10 41 73 41
0 200 7 00 1 1  52 88 21
0 25* 7 14 15 58 99 25
0 30* 7 34 20 31 1 0 0  0 0

4 5 6 7

5 30 5 58 6 62 7 00
55 84 29 21 10 00 7 12
96 41 75 27 10 33 7 00

100 00 34 34 10 33 7 41
100 00 86 63 19 00 7 42
100 00 88 33 19 00 7 89

5 00 5 00 6 67
66 20 10 33 6 OO
86 67 11 00 6 12
86 67 13 21 6 39
87 00 19 00 7 00
38 33 20 20 7 00

5 00 6 00 9 00 10 00
85 00 5 20 10 33 10 oo
87 11 65 23 10 00 10 00
98 35 87 00 1 8  67 10 00

100 00 89 33 1 8  00 10 33
100 00 90 35 1 8  00 10 67

6 00 6 21 6 33 6 91
93 24 58 20 9 38 6 94
95 34 61 27 9 18 6 97
96 78 66 71 18 11 7 11

100 00 70 18 19 00 8 00
100 oo 75 00 19 24 6 00

5 58 5 68 8 31
30 21 13 24 a 44
45 82 20 10 8 91
54 71 58 11 8 92
95 21 68 48 9 32

100 00 88 21 9 21

6 21 6 34 9 88
25 14 18 21 9 19
63 21 43 24 9 33
76 21 69 23 10 00
96 41 83 14 10 00

100 00 89 88 11 24
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variety XI during the third and fourth weeks at the 
seoond stage o f  application.

2) Pollen gem ination. Observations on -she 
preliminary tr ia ls  were made at three stages and are 
presented separately,

( i )  Sucrose eolation alone. The results obtained during 
the study o f  pollen  germination in sucrose solution are 
presented in the fable V.

Various concentrations were triad with a view to 
fix in g  the optinum concentration. I t  was found that in 
the concentrations from 2*5$ -  10$ the pollen grains 
fa iled  to germinate, from 10$ onwards pollen germination 
was observed but the percentage o f germination wan very 
low Kid the pollen tub® was very short. She percentage 
o f  germination and tae rate o f  tube elongatron wars found 
to be high in the sucrose solution ranging from 12.5$ to 
20$. Higher coneeatrations gave very poor germination.

( i i )  Sucrose solution with Boric acid. The Table VI 
presents the summaxy o f the observations o f  pollen germi
nation and tube growth in  sucrose solutions with Boric 
a c id .



3EABE.B T

Standardisation o f  Media 

Suoroae solution alons

Concentration 
o f tlie suerose 

solution
Mean, -oercentage 
o f  germination

Mean pollen 
1 eng tli in

2.5$ - -

5.0$ - -
7.5$ - -

10.0$ 33.50 43.71
12.5$ 61.28 105.28
15.0& 91.89 132.34
17.5$ 85.00 112.54
20.0$ 72.52 95.43
22.5$ 52.00 47.34
25.0$ 45.00 30.84



TABLE VI

S ta n d a rd isa tion  o f  Media

Sucrose s o lu t io n  w ith  B erio  a c id

C oncen tration  
o f  su cro se  Mean p ercen tage  Mean p o l le n  tube 

s o lu t io n  w ith  o f  germ ination  lengfch in  /u 
■Berio a c id

15.0$ + 50 ppm. 96.60 145.27

17.5$ + 50 ppm- 88.95 139.56

20.5$ t 50 ppm. 77.09 135.43
15.0$ 4- 100 ppm. 68.33 144.27
17.5$ t 100 ppm. 63.50 128.57
20.0$ +100 ppm. 58.81 122.67
15.0$ + 150 ppm. 55.57 80.21

17.5$ +150 ppm. 49.38 56.24
20.0$ +150 ppm. 33.21 44.21
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B orio  aoid  was found to  in crease  the percentage 

o f  germ ination and the tube growth. 15$ o f  suorose 

s o lu t io n  w ith the low est con cen tration  o f  B oric  aoid  

(50 ppm.) gave the b e s t  r e s u lts . She percentage o f  

germ ination and the p o lle n  tube e lon gation  were very  poor 

w ith  100 ppm. P o llen  germ ination was n o t marfced a t 

h igher con cen tration s (200 ppm.} .

( i i i )  Sucrose s o lu t io n  in  combination w ith  B oric  acid  

and agar. She summary o f  the re s u lts  i s  presented in  

the Sable V II. Among the fo u r  doses o f  agar used, 1 gm. 

o f  agar w ith 15$ suorose s o lu t io n  and 50 ppm. B oric  acid  

was found to  be the b est combination.

Percentage o f  s t e r i l i t y  in  cu ltu re  media

from the Sable f i l l  i t  can be seen th a t the per

centage o f  p o lle n  germ ination and the p o lle n  tube growth 

were a ffe c te d  by the chem ical.

She percentage o f  s t e r i l i t y  varied  w ith  the 

concentrations o f  the chemical and the stages o f  a p p li

ca tio n . Gent pereent s t e r i l i t y  was obtained a t  the 

higher concentrations (0 .2 5 $  and 0 .3 $ ) . She h ighest 

con cen tration  gave a h igher percentage o f  s t e r i l i t y  and 

the low est concentration  gave a low er percentage o f



Steodardiaati op o f  Media 

Sucrose and Borio acid in combination with Agar

TA5L3 VII

Agar in combination Mean $age o f  Mean pollen
with 15$ sucrose and pollen tube length

50 ppm. Borio acid germination in  yu

0.5 gm. 80.21 138.00

1.0 gm. 96.38 143-61

1.5 gm. 90.41 140.00

2.0 gn. 86.37 138.00



sable v i i i

Percentage o f  po llen  s t e r i l i t y  in  Culture media

Stages o f  app lica tion
Sreatmenta -------------------------------------------------------

I  I I  I I I

Variety- I

Control 8.18 8.88 9.67
0.10$ 45.62 38.23 26.27
0.15$ 51.75 45.45 28.32
0.20$ 65.32 62.32 28.14
0.25$ 100.00 89.62 30.21
0.30$ 100.00 100.00 48.34

Variety I I

Control 9.17 10.23 10.58

0.10$ 10.31 40.18 30.48

0.15$ 13.37 45.25 35.26
0.20$ 15.28 58.27 48.17
0.25$ 18.32 100.00 49.73
0.30$ 18.  41 100.00 58.27
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s t e r i l i t y .  Shore was a decrease in  the e f f e c t  o f  the 

chemical from the f i r s t  stage  o f  a p p lica tio n  to  the 

advanced sta ges . Even the low est con cen tration  gave 

oent percen t s t e r i l i t y  during the f i r s t  stage o f  a p p li

ca tio n . But in  the second and th ird  stages o f  a p p lica tio n  

the s t e r i l i t y  was decreased.

len gth  o f  n o lle n  tube

Summary o f  the re s u lts  i s  furn ished in  the Sable 

XX. Shere was a s ig n i f ic a n t  d if fe re n ce  in  p o lle n  tube 

growth. She reduotion  in  p o l io s  tube e lon gation  was 

found to be determined by the con cen tra tion  o f  the 

ohemioal and the stages o f  a p p lica tio n . She h igher 

concentrations gave a con sid erab le  degree o f  redu ction  

in  p o lle n  tube growth during th e  f i r s t  stage o f  a p p lica 

t io n  in  the oase o f  v a r ie ty  1 and second stage o f  

a p p lioa tion  in  the oase o f  v a r ie ty  XI.

She anthers were undehisced and hence a fa i lu r e  in  

p o lle n  germ ination was n o ticed  in  ce rta in  cases. In 

oaseB where the anthers d eh isce  and the p o lle n  grains 

germinate they showed a red u ction  in  v ig o u r  and a 

sta ggerin g  nature o f  growth.



Treatments

TABLE IX 

Length o f pollan tuba In ja .

Stages o f application 
I  XX " i l l

Variety I
Control 148.53 146.27 143.25
0.10$ 73-37 106.47 120.33
0.15$ 69.48 81.56 101.43
0.20$ 38.27 66.43 93.21
0.25$ 2.33 43.21 89.34
0.30$ 2.21 34.73 89.00

Variety XI
Control 146.21 146.15 144.23
0.10$ 140.53 65.30 99-41
0.15$ 139.12 56.17 94.32
0.20$ 139.13 34.31 88.55
0.25$ 137.54 00.00 65.00
0. 30$ 134.61 00.00 60.27



I I I .  Fruit set

Site summary o f  the results o f  the tota l number o f  
fru its  set is  presented in the Sable X and XI.

From the data i t  can be seen that there was a 
reduction in number o f  fr u it  set when compared to the 
oontrol. She fru it  setting was very much reduced in the 
plants treated with higher concentrations o f the chemical. 
She f i r s t  stage o f  application is  more e ffe ctiv e  in the 
case o f  variety I  and the second stage o f  application in 
the case o f  variety I I .

She induced s te r i l ity  may be either on the male 
phase or on the female phase. In order to confirm the 
source o f  s t e r i l it y  the treated plants were selfed  as well 
as oroeaed with the control plant.

She data o f  (she percentage o f  fru it  setting m i 
weight o f  the fru it  set were recorded.

m i i M

She summary o f  the results furnished in the Sable 
XII, illu stra tes  toe percentage o f fru it  setting. I t  was 
found to be determined by the concentrations o f  the 
Chemical and toe stages o f  application. She mean number

40



SABLE X

gvatber o f  fru li, aa i; peg nlpnt

S ta g es  o f  app lication
I II III

Variety 1
Control 26.30 26.3 26.3
0.10$ 119.67 19.33 23.33
0.15$ 17.33 18.33 23.31
0.20$ 11,5.67 17.33 22.67
0.25$ 15.33 16.67 22.33
0.30$ 13.33 13.67 21.67

Variety II
Control 112.00 12.00 12.00
0.10$ 1:0.90 10.67 11.00
0.15$ 10.00 8.33 9.66
0.20$ 9.67 6.33 8.67
0.25$ 9.33 5.67 8.34
0.30$ 9.01 4.67 7.22



h
IABSE XI

inaI.Y S.ln  o f  v a H w  •gj-'blp fo r  tota l 
number o f  fr u it  set per plant

Source S .S . df Variance V r a t io

136.91 7. 68* *

143.13 8. 08**

56.12 3.14**

76.17 4.27**

17.8?.

**Significant at 1/5 lev e l

Sotal 5348.96 95

Treatment 4244.29 31

Sroatnent Vs. control 143*13 1

Be ween lev e ls  o f
Chemical 224.48 4

Between stages 152.35 2

Error I104.73 62



TABLE XII

Percentage o f  f r u i t  s e tt in g  on a e lf in e

Stages o f  ap p lica tion  
Treatments —

X XX XXX

Variety X

Control 15.00 15.00 15.00
0.1 * 5.00 6.98 11.00

0.15* 4.67 6.11 9.00
0.20* 3.00 3.89 8.91

0.25* 2.33 2.67 8.67
0.30* 2.00 2.67 8.00

V ariety I I

Control 10.33 10.33 10.33
0.10* 10.00 6*00 9.33
0.15* 10.00 5.33 9.00
0 .20* 9.67 5.00 8.67
0.25* 9.33 4.00 7.67
0.30* 9-33 2.67 7.33
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o f  the f r u i t  s e t  was h igh ly reduoed by the ohwaiool 

treatment whan compared with eon Urol p lan ts .

2he chemical in  a l l  concentrations showed a higher 

degree o f  s to r llii$ p  sand i t  was confirmed by s e lf in g .

Xheie was a gradual in crease in  s t e r i l i t y  from the low est 

to the h ighest concentrations. Share was found to be a 

decreasing tendon cy from early  to  the advanced stages o f  

a p p lica tion . She mosii nuatser o f  f r u i t  s e t  per p len t 

varied from 2 to 15 ir„ the CL.se o f  variety  1 and 2.67 to 

10 ia  the cotso o f  vm rioV  12 .

Creasing

fo r  do term ialsg the ova le  f e r t i l i t y  end to confirm 

the reduction  ia  f r u i t  B etting  due to male s t e r i l i t y  a 

number o f  crosses were made.

She summary o f  the re su lts  o f  the percentage o f  

f r u i t  s e tt in g  on crossin g  furnished in  the Sable XXXI, 

shows th at the treatments were n ot s ig n if ic a n t ly  d if fe re n t . 

Only tne n igheet csncon tra tion  showed a reduction  in  
f r u i t  n ettin g  on crossing .



TABLE X III

?eroentage o f  fr a it  setting on oraasiaa

Stages o f  application
I 11 III

Variety I a

Control 99.67 99.67 99.67
0.10$ 99.00 99.33 99-33
0.1555 99.33 99. CO 99.00
0.205$ 98.00 98.33 99.33
0.25$ 98.00 9?. 00 U3 O O

0.30$ 93.33 96.00 96.67

Variety 11
Control 100.00 100.00 100.00
0.10$ 100.00 100.00 99.33
0.15$ 100.00 100.00 98.67
0. 20$ 99.67 99.00 98.67
0.25$ 99-33 99.00 98.00
0. 30$ 99.33 93.43 98.00
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Siza o f  salfed fru ita . The Tables HT and XV give 
the summary o f  the results o f  the size  o f  fru its . The 
treatments were found to be sign ificantly  d ifferent.

The length end girth  o f  the fru its  were d irectly  
related to the concentration o f  the chemical and stages 
o f  application. I t  was found that the increase in the 
concentration was accompanied by a decrease in  the length 
and g irth  o f  the fru its . The highest concentrations 0.25$ 
and 0.3$ gave a maximum reduoSxon in size . Th® f i r s t  
stag® o f  application had a pronounced e ffe c t  in  reducing 
the size o f  fru its  when compared with the second and third 
stages o f  application in the case o f  variety I . Vor the 
variety II  the maximum reduction in  s ize  o f  fru its  were 
obtained in the second stage o f  application.

Siza o f  crossed fr u its . The data relating to the 
size  o f  crossed fru its  are presented in  the Tables XVI 
and XVIi. The data show that there was a s ligh t reduction 
in size  o f  the fru its  when compared with the control.
But between treatments thore was no sign ifican t difference. 
The s ize  o f  th® fru its  was found to be the same In a ll  
the treatments.

Size o f  tra its



TABLE XIV

Length o f  aelfed fruita in cm.

Stages o f  a p p lica tion
Treatments ------------------------------ ----------------------------

I  I I  I I I

V ariety  I

Control 26.91 26.91 26,91
0,1055 16.67 19.92 21.54
0.15# 18.33 19.32 20.13
0,20# 15.41 16.67 18.67
0.25# 14.67 14,82 18.33
0.30# 13.33 13.87 17.24

Variety II
Control 11.67 11.67 11.67
0, 10# 10.67 9.67 9.67
0.15# 9.67 9.33 8.70
0.20# 9.60 8.00 8.33
0.25# 9.60 8.33 8.00
0.30# 9.00 7.33 8.00



TABLE XV

Birth o f  a el fed fruita in cm.

Stagee o f  a p p lica tio n  
_  - -  -(-£ "  “  “  h i

Variety I
Control 15.33 15.33 15.33
0.10# 12.67 13.67 13-67
0.15# 12.50 13.33 13-33
0.20# 10.33 10.33 12.21
0.25# 9.33 10.00 10.33
0, 30# 8,00 9.33 10.00

Variety XI
Control 30.21 30.21 30.21
0.10# 26.24 24.00 26.67
0.15# 25.67 22.60 24.33
0.20# 25.33 22.00 23.33
0.25# 24.33 21.67 23.00

0.30# 24.00 20.00 22.67



HA3LE X71

Length of crossed fru it la  eg.

Treatments
Stages o f  ap p lica tion

XX I I I

V ariety I  

Control 

0. 10$ 
0.15$ 
0. 20$ 
0.25$
0. 30$

26.33 26.33 26.33

24.33 24.67 25.67

24.33 25.67 25.67
24.10 25.33 25.33
24.00 25.00 25.33
23.00 25.00 25.00

V ariety I I

Control 12.67 12.67 12.33
0.10$ 11.67 11.90 11.67

0.15$ 11.67 11.81 11.67
0.20$ 11.33 11.67 11.67

0.25$ 11.33 11.33 11.67
0.30$ 11.00 10*33 11.67



TA3LE XVII

girth o f  crossed fru it  ia cm.

Stages o f application
' "  “ i  “  i i  “  ~ " i H

Variety I
Control 17.6? 17.67 17.67
0.10$ 15.67 15.90 15.87
0.15$ 15.67 15.71 15.74
0.20$ 15.33 15.33 15.67
0.25$ 15.33 15.33 15.60

O w o 14.00 15-00 15.00

Variety II
Control 32.41 32.41 32.41
0.10$ 29.67 29.67 29.67
0.15$ 29.67 29.33 29.67
0.20$ 29.33 29.33 29.67
0.25$ 29.33 28.33 29.00
0.30$ 29.33 27.00 29.00
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Weight o f  a e lfed  f r u i t s . She mean weight o f  the 

fr u it s  corresponding to  d if fe r e n t  concentration  ia  given 

in  the Sable XVIXX, in  order o f  m erit.

She le v e ls  o f  the ohemioel and the atages o f  

a p p lica tion  were found to have a major r o le  in  reducing 

the weight o f  the f r u it s ,  i s  the concentrations were 

increased gradually , the weight o f  a e lfed  fr u it s  was found 

to  decrease. She h ighest reduction  in  weight o f  the 

fr u it s  was obtained in  the f i r s t  stage o f  a p p lica tion , in  

v a rie ty  1 . V ariety I I  showed maximum reduction  in  the 

second stage o f  ap p lica tion .

Weight o f  orossed f r u i t s . She mean weight o f  the 

crossed fr u it s  are given  in  the Sable XXX.

She weight o f  the orossed fr u it s  was l i t t l e  

a ffe c te d  by the treatments. She data showed that the 

treatments were n ot s ig n if ic a n t ly  d if fe r e n t . Shere was 

a s ig n if ic a n t  d if fe re n ce  between the treatments and 

co n tro l, but not between concentrations.

Weight o f  fruitB



TABLE XVIXI 

Weight o f  s e lfe d  fr u ita  in  gm.

Stages o f  a p p lica tio n
Treatmenta ----------------------  —---------— -----

I  I I  I I I

V ariety x

Con fcrol 225.CO 225.00 225.00
0.10$ 65.33 86.33 126.33
0.15$ 50.00 61.67 110.00
0.20$ 49.6? 58.00 91.67
0.25$ 45.3i 55.00 79.67
0.30$ 40.33 53.33 78.34

V ariety  I I

Control 425.33 427.67 425.00
0.10$ 409.4 i 206.33 285.43
0.15$ 395.47 205.00 256.67
0.20$ 394.23 191.00 175.67
0.25$ 388.33 109.46 169.21
0.30$ 382.43 95.43 156.43



iCABiiB XIX

Weigfet o f  ovosBe?' fru its  to ggi.

I'reetraente
Stages

I
of application 

XI III

Variety I
Control 2 6 7 .0 0 2 6 7 .0 0 2 6 7 .0 0

0 .10f» 2 5 5 .3 4 2 5 6 .6 7 2 5 5 .9 8

0 .1 5 ^ 2 5 5 .U 256 .51 2 55 .81

0.2055 2 5 4 .3 1 £5 6 .4 6 2 5 5 .6 9

0 . 25^ 2 5 4 .0 0 2 5 5 .3 3 2 5 5 .6 7

0 .3 0 £ 2 54 . OG 2 5 5 .0 0 2 5 5 .6 7

Variety 11
Control 4 2 0 .3 3 4 2 0 .4 1 4 20 .31

0 . iGjS 4C4.51 4 0 4 .0 0 4 0 0 .9 0

0.135S 4 0 4 .3 3 4 0 3 .6 7 4 0 0 .0 0

0.2055 4 0 4 .0 0 4 0 3 .3 8 4 0 0 .0 0

0 . 25;5 4 0 4 .0 0 40 3 .0 0 4 0 0 .0 0

0.3055 4 0 4 .0 0 4 0 3 .0 0 4 0 0 .0 0
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IV. Seed s te r i l ity

Selfed fru ita . The percentage o f seed s te r il ity  was 
calculated from an entirely random sample. She calculated 
percentage o f  seed s te r il ity  is  given in the Table XX.

From the data i t  is  seen that the percentage o f 
seed s te r i l ity  was highly correlated with concentrations 
o f  the chemical and the stages o f  application. There 
was a linear increase in the percentage o f  seed s te r i l ity  
as the concentration increased.

In a l l  the treatments gemination was completed 
within ten. days a fter sowing. In the controls complete 
gemination was observed by the sixth  day after sowing. 
Delayed germination was noticed in almost a ll  cases. The 
Table XX reveals that the germination o f seeds was much 
affected by the ohemicel treatment. The gemination 
percentage was highly reduced in the case o f plants 
treated with higher concentrations (0.25$ and 0.3$),

Crossed fru its . The germination percentage o f  seeds from 
crossed fru its  is  given in the Table XXI. The table 
evokes that the gem ination is  l i t t l e  affected hy the 
treatments. The seeds obtained from plants treated with 
highest concentrations fa iled  to show a reduction in 
germination percentage.



TABLE XX

Germination percentage o f  seeds in  aelfect f r u it s

Stages o f  a p p lica tio n
Treatments —  -----------------------------------------------------

I  I I  I I I

V ariety I

Control 89.49 89,49 89.49
0.10$ 79.67 86,41 87.67
0.15$ 71.34 69.34 30.24
0.20$ 58.33 60.21 63.33
0.25$ 54.24 59.00 61.24
0.30$ 48.41 58.63 61.33

V ariety I I

C ontrol 75.64 75.64 75.64
0.10$ 70.67 60.67 62.41
0.15$ 59.33 56.21 59.33
0.20$ 56.33 54.33 57.67
0.25$ 56.73 53.24 55.67
0.30$ 48.87 36.17 52.34



ieabeb m

Percentage o f  seed germination in crossed fru its

Stages o f  application
Sreatments - --------------------------------------------------------

I II  I I I

Variety I
Control 99.35 98.00 98.00
0. 10$ 99-33 92.27 96.82

0.15$ 99.21 87. 6? 96.33
0. 20$ 89.67 86.38 95.00

0.25$ 84.33 86.00 93.67
0. 30$ 84.17 86.00 93.00

Variety II
Control 80.67 80.67 80.67
0. 10$ 80.00 80.33 80.00

0.15$ 79.33 79.67 80.00

0. 20$ 79.00 79.33 79.33
0.25$ 79.00 78.33 79.33
0.30$ 77.67 76.33 78.33



D I S C U E S I O H



DISCUSSION

Ever since the phenomenon o f  hybrid vigour has 
been observed, necessary considerations have been bestowed 
upon* fo r  i t s  exploitation  in orop improvement programmes. 
I t  has thus become a fascinating as well as an e f f ic ie n t  
too l in  plant breeding in recent years. However, it s  
successful u tiliza tion  in  enhanced crop y ie ld  depends on 
the economics o f  hybrid seed production. Extensive 
research works have been resorted to since the la s t  few 
decades to iso la te  spontaneously occurring male s te r ile  
lin es  in nature which, i f  used, could minimise the labour 
in hybrid seed production.

Investigations have also been made, through treat
ments with various chemicals to induce se lective  abortion 
o f  pollen  grains. P ositive results were obtained by 
various workers in  the successful induction o f  pollen  
s t e r i l it y  in  d ifferen t crop plants through gametocides 
l ik e  Maleic hydrazide, 2, 4-H and the l ik e . This appears 
to o f fe r  some promise in several crop plants which fa c i
l i t a t e  the elimination o f  manual labour o f  emasculation 
in hybrid seed production. I t  is  especially  important 
and useful in crops in which daily manual emasculation on
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a large scale is  economically prohibitive and maintenance 
o f  naturally occurring s te r ile  lines is  extremely d iff icu lt .

Floral biology

A flower cluster o f  brinjal consists o f  one to 
many flowers. The number o f  such duster® varies from 
variety to variety. The mere number o f  flowers in brinjal 
is  not necessarily an index o f  it s  productive capacity. 
According to Smith (1931)* Pal and Singh (1934» 1946) and 
Krishnsnmrthi and Subrahmanian (1956) in brinjal long 
styled and medium styled were productive while pseudoshort 
styled and short styled were unproductive. Similar 
results were obtained in the present investigation also.

Humber o f  clusters and flowers

She results presented in the Sables I and XI show 
a high reduction in the total number o f clusters and 
flowers produced by individual plant. Different concen
trations o f the chemical at a ll stages had decreased the 
number o f clusters and flowers (Fig. 2 A&B). The maximum 
reduction, in the number o f  clusters gad flowers were 
noted in the f i r s t  stage o f  application fo r  the variety I 
and second stage o f  application fo r  the variety XX. This



J ig . 2

Graph showing the total number 
of flowers per plant

A. Variety I  -  B. Variety XI

1. firs t  stage of applioation
2. Second stage o f application
3. Third stage of applioation
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was due to difference in  flowering time o f  both v arie ties . 

Variety II  was la te  maturing than variety  I .  Almost a ll  
the plants in  the variety I produced flower buds at the 
time o f  the f i r s t  spraying. Variety I I  did not develop 
any flower buds at that time. At the time o f  second 
spraying flower buds were produced by the variety I I .

The s ize  and shape o f  the flowers were much affected  
by the chemical treatments (Plates IV, V and VI). The 
results are in  agreement with the previous authors lik e  
Pate and Puncan (1959) and Bocanegra et al (1960) who 
obtained in cotton a reduction in s ise  o f  flowers and 
b o lls  with the chemical treatment. She e ffe c t  o f  the 
concentration however varied with the age o f  the plant.
Old plants required higher dosages fo r  showing the same 
e ffe c t  which the lower concentrations produce in  plants 
treated at an early s tage o f  growth. There was found to 
ex ist an inhibitory  action on the part o f  the chemical.
The inhibitory action was found to be determined by the 

concentration o f  the chemical and it s  a v a ila b ility .
The inhibitory action was more in  the young plants.

Pollen studies

Pollen morphology. The shape o f  the pollen  grains o f  
b rin ja l is  spherical and 2-6 oolporate. I t  i s  in
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agreement with the ideas o f  Wodehouse (1935), Lang (1937) 
and Erdtman (1952) who studied the pollen  morphology o f  
Solsnaceae. The shape was,a£fee ted by the chemical 
(Plates VII and V III). She mature pollen grains at 
dehiscence were deformed in shape, small, shrivelled  and 
empty and did not tado sta in  in acetocarmine.
Confirmatory results were obtained by Chopra ejb al (1960). 
Shore was a gradual reduction in s ize  o f  pollen  from low 
concentration to higher concentrations and a decrease in 
the e ffe c t  was found from early alages to the advanced 
stages. She highest concentration gave the maximum 
reduction. This was due to the action o f  the chemical 
in the active ly  dividing c e l ls .  According to various 
investigators absorption is  fa ster  in  the young actively  
growing leaves than in mature leaves. As the plant grew 
old the capacity o f  the plant to accumulate the chemical 
was found to decrease.

Pollen s t e r i l i t y . Anthers o f  the male s te r ile  plants were 

completely or p artia lly  barren in some and in others the 
pollen  was present but the anthers did not dehisce. Cent 
percent s t e r i l i t y  was obtained by 2abon (1957), Pate and 
Duncan (1960), Saathanam (, 1960), Mendez (1960) and 
Bocanegra (1960).
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Acetocarm ine s ta in in g  method revea led  a marked 

v a r ia t io n  in  p o l le n  v i a b i l i t y  in  both  v a r ie t ie s  (P la te s  

V II and V I I I ) .  She r e s u lt s  obta in ed  are a lm ost s im ila r  

to  th ose  rep orted  by Holm and Haas (1 9 5 3 ).

Anther deh iscen ce  was a f f e c t e d  in  the f i r s t  week 

a f t e r  the treatm ent. Bven in  the case  o f  lo w e s t  concen

t r a t io n  the p o l le n  produced was found to be d e fe c t iv e  as 

determ ined by t h e ir  s la i n a b i l i t y .  She low er  con cen tra tion s  

0 .1 # , 0 .1 5 #  and 0 .2 #  produced f a i r l y  h igh er degree o f  

s t e r i l i t y  f o r  two weeks from two weeks a f t e r  th e  treatm ent. 

She h igh er con cen tra tion s  0 .2 5 #  and 0 .3 #  were e f f i c i e n t  

in  com plete ly  a r re s t in g  p o l le n  p rod u ction  f o r  two weeks. 

Shis i s  in  l i n e  w ith  the work o f  Moore (1 9 5 9 ).

She p ercen tage  o f  s t e r i l i t y  was in crea sed  f o r  a 

p e r io d  and a f t e r  rea ch in g  the maximum o f  each con cen tra tion  

f o r  few  ca y s , depending on the co n ce n tra tio n  and the stages 

o f  a p p lic a t io n , there was a gradual d ecrea se . She p o lle n  

v i a b i l i t y  was normal a f t e r  few weeks, Shis i s  s im ila r  to 

the r e s u lt s  ob ta in ed  by in v e s t ig a to r s  l i k e  Moore (1959) 

and Ssnbhanam (1 9 6 1 ).

Cent p e rce n t s t e r i l i t y  was obta ined  during th e  

f i r s t  sta ge  o f  a p p lic a t io n  f o r  v a r ie ty  I  and second stage



o f  a p p lica tion  f o r  v a r ie ty  XI. In  the la t e r  stages o f  

a p p lica tio n  on ly the h igher concentrations (0 .25$  and

0 .3 $ ) gave cent pereenb s t e r i l i t y ,  f o r  one week sad two 

weeks re s p e c t iv e ly . Confirmatory evidence to the above 

con clu sion  had been reported  by Eaton (1957), Moore (1957), 

Pederson-(1 9 5 9 ), Pate and Duncan (i9 6 0 ) and San than em 

(1961).

She exact mechanism o f  the a ct io n  o f  the chemical 

i s  not known. H ilton  (1958) showed that P.W.450 competed 

w ith  pantoate f o r  the s i t e  on the enzyme which synthesise  

pantothenate. According to  Chopra e t  e l  (1960) the 

chemical i s  a c t iv e  during the redu ction  d iv is io n  o f  the 

p o lle n  mother c e l l  to produce p o lle n  gra ins.

According to  Ostapenko (1959) in  acetocarm ine 

s ta in in g  technique a l l  p o lle n  gra ins which were com pletely 

o r  le s s  v ia b le  may take s ta in s . So i t  i s  not an accurate 

te s t .

Sermination t r ia ls  o f  p o lle n  grains conducted in  

a r t i f i c i a l  media revealed  that a medium conta in ing  15$ 

sucrose w ith 50 ppm. b o r ic  acid  and one gram o f  agar i s  

aos t su i table f o r  b r in ja l .  S im ilar medium was used by 
Iyengar (1 9 3 8 ), Agarwsl e t  a l  (1953 ), J oh ii and V asil 
(1955) e tc .
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I n  th e  p r e s e n t  s t u d ie s  i t  was found th a t  50 ppm. 

b o r io  a o id  can  in c r e a s e  p o l l e n  g erm in a tion . H igher 

c o n c e n tra t io n s  redu ced  p o l le n  g erm in a tion  and tube 

e lo n g a t io n . She r e s u l t  i s  in  fa v o u r  o f  th e  p re v io u s  

in v e s t ig a t o r s  th a t  b o r i c  a o id  when added to  th e  b a s io  

medium i s  ca p a b le  o f  in c r e a s in g  p o l le n  g erm in a tion .

Thompson and B a t je r  (1 9 5 0 ) in  d i f f e r e n t  s p e c ie s  o f  f r u i t  

t r e e s  and Baghavan and Baruah (1 9 5 5 ) in  areoan u t ob ta in ed  

r e s u l t s  to  show th a t  b o r io  a o id  enhances p o l le n  germ in ation . 

Madhava Bao and Abdul Khader (1 9 6 1 ) have a ls o  re p o rte d  

th a t  g erm in a tion  o f  p o l le n  in  sa p o ta  co u ld  b e  enhanced by 

th e  a d d it io n  o f  100 ppm. b o r io  a o id  t o  th e  medium.

P resen ce  o f  1$ agar a lo n g  w ith  eu oroee  and b o r io  

a o id  in  th e  medium i s  found t o  in o r e a s e  th e  p e rcen ta g e  o f  

g erm in a tion . S im ila r  r e p o r t s  were o b ta in e d  from  v a r io u s  

au th ors l i k e  Iy en g ar (19 39 )*  J o h r i  and V a s il  (1 9 5 5 ).

But the treatm ent gave a  h ig h e r  p e rce n ta g e  o f  

s t e r i l i t y  in  th e  n u t r ie n t  medium (P la te s  XX and X ) and 

(P ig .  3 M B ). The maximum s t e r i l i t y  was o b ta in e d  in  th e  

ca se  o f  p la n ts  t r e a te d  w ith  h i t t e r  c o n c e n tra t io n s  (0 .2 5 $  

and 0 .3 $ )  and th e  s t e r i l i t y  was d ecrea sed  tow ards th e  low  

l e v e l  o f  c o n c e n tra t io n .



J ig . 3

Graph showing the percentage o f  
s t e r i l i t y  in  cu ltu re  media

A. V ariety  I  -  B. V ariety  XI

1. F ir s t  stage  o f  a p p lio a t io n

2. Second stage  o f  a p p lica t io n

3. Third stage  o f  a p p lica t io n
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Seduction in pollen tube growth also wae noted.

(F ig . 4 M B ). She length  o f  p o llen  tube was found to 

decrease as the aoncentration was increased. She maximum 

reduction in  growth was observed in  plants treated with 

the higher concentrations. The f i r s t  stage o f  app lication  

was more e f fe c t iv e  fo r  the variety  I  and the second stage

o f  app lication  fo r  the variety  IX due to  d iffe ren ce  in
flow ering time.

She enzymes present in the pollen grains may oontrol

the germination and elongation of pollen tube. She reduc
tion in germination and tube elongation of treated pollen 

grains may be due to the inhibition of those auxins by the 

ohemioal. She inhibitory aotion of the ohemical was 

reported by Starnes and Hardley (1960). She young plants 

were more susceptible to the ohemical action. As the 

plants grew old only higher concentrations (0.25^ and 

0.3^) were found to be effective. She extent of penetra

tion of the ohemioal was more during the early stage of 

plant growth than the advanoed stage of growth.

Fruit se t

She to ta l number o f  fru ita  produced by the d if fe re n t 
treatments was found to be le s s  than the oontrol (F ig . 5 MB).



fig. 4

Graph showing the length o f pollen tube in yu 
A. Variety X -  B. Variety II

1. f ir s t  stage of application
2. Seoona stage of application
3. Third stage o f application
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Graph showing the to t a l  number o f  f r u it s  per p lan t 

A. V ariety I  -  B. Variety I I

1. F ir s t  stage o f  a p p lica tion

2. Second stage o f  a p p lica tion

3. Third stage o f  a p p lica tion
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In  th e  tr e a te d  p la n ts  the number o f  f r u i t s  were in v e r s e ly  

p r o p o r t io n a l t o  th e  in c r e a s in g  co n ce n tra tio n .

M oore ( 1959)» F ate  and Duncan (1 9 6 0 ) and Singh  

and Sehgal (1 9 6 1 ) o b ta in e d  a  re d u c t io n  in  y i e ld  w hich  

was dependent upon the c o n c e n tr a t io n  o f  th e  ohem ioal and 

th e  s ta g e s  o f  a p p l ic a t io n .  In  th e  p r e se n t  in v e s t ig a t io n  

a ls o  com parable r e s u l t s  w ere o b ta in e d .

She r e d u o t io n  in  f r u i t  s e t t in g  was found to  b e  due 

to  th e  undeh iseenoe o f  a n th ers  and in du ced  s t e r i l i t y  o f  

p o l le n  g ra in s . A b s c is s io n  o f  f lo w e r  buds found a t  the 

tim e o f  treatm en ts was n e t  uncommon du rin g  the p r e se n t  

in v e s t ig a t io n .

A ccord in g  to  Chopra e t  a l  (19 60 ) th e  ohem ical a o ts  

a t  the r e d u o t io n  d iv i s i o n  p n ooess d u rin g  m io ro sp o ro g e n e s ls . 

She ohem ical accum ulates to  a  g r e a te r  e x te n t in  th e  anthers 

than in  th e  o v u le s . She p r e s e n t  in v e s t ig a t io n  con firm ed  

the f in d in g s  o f  above au th ors .

She summary o f  th e  r e s u lt s  p resen ted  in  th e  Sable 

1111 e x p la in s  th a t  th e  treatm en ts were n o t  s i g n i f i o a n t ly  

d i f f e r e n t .  She p e rcen ta g e  o f  f r u i t  s e t t in g  on c r o s s in g  

was l i t t l e  a f f e c t e d  by th e  ch em ica l treatm en t. She 

p la n ts  t r e a te d  w ith  h ig h e s t  c o n c e n tra t io n  0.3)5 showed a
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s l i g h t  red u ction  in  f r u i t  s e t t in g . This red u ction  in  

f r u i t  s e t t in g  on cro ss in g  probably  due to  ovu le  s t e r i l i t y *  

S im ila r  con clu s ion s  were made by in v e s t ig a to rs  l i k e  Eaton 

(1 9 5 7 ), Moore (1 9 5 9 ), Pate and Duncan (1960) and Singh 

and Sehgal (1 9 6 1 ). She low er con cen tra tion s  gave 

com plete p o lle n  s t e r i l i t y  ooupled w ith  com plete ovu le 

f e r t i l i t y .  Satan (1 9 5 7 ), Bubembauer and S ch u ltls  (1960) 

and Wit (1960) a rrived  a t s im ila r  con clu s ion s .

Prom the p resen t r e s u lt  i t  appeal's l i k e l y  that 

young p la n ts  were more s u s ce p t ib le  to  the e f f e c t  o f  the 

chem ical. So in  hoth  the v a r ie t ie s  the red u ction  in  

f r u i t  s e t t in g  was n o tioed  a t an e a r ly  s ta g e  o f  a p p lica 

t io n .

The Sables XIV and XV rev ea l that the chem ical 

a f fe c te d  markedly the le n g th  and g ir t h  o f  f r u i t s .

(P la te s  XI and X I I ) .  Such con clu sion s  were obta ined  by 

Moore (1959 ).

The e f f e c t  o f  the chem ical was found to  he 

dependent upon the stages o f  a p p lica t io n  and the concen

tra t io n s  o f  the chem ical. The ex ten t o f  red u ction  in  

le n g th  and g ir t h  o f  f r u i t s  were more in  the p la n ts  

trea ted  a t an ea r ly  stage  o f  a p p lica t io n . Aooording to
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Moore (1959) i t  may be due to  the in h ib it io n  o f  the 

ohemioal and may be more a t  an ea r ly  stage  o f  growth o f  

the p la n t end when trea ted  w ith  h igh er con cen tra tion s .

She r e s u lts  presented in  the Sables XVI and XVII 

rev ea l that tne ohem ical had no s ig n i f ic a n t  e f f e c t  on 

len g th  and g ir t h  o f  crossed  f r u i t s .  Among various 

con cen tra tion s  t r ie d  th ere was no s ig n i f ic a n t  d i f fe r e n c e . 

Confirm atory ev idence to  the above con clu s ion  had been 

rep orted  by Singh and Sehgal (1 9 6 1 ). A s l ig h t  red u ction  

in  s iz e  o f  f r u i t s  on cro ss in g  was noted in  the case o f  

p la n ts  trea ted  w ith  the h ig h est con cen tra tion . IM s  was 

due to  p a r t ia l  fem ale s t e r i l i t y .

From the data presented  in  the ta b le  i t  appears 

th a t the w eight o f  s e l f e d  fr u it s  was a ffe c te d  by the 

chem ical treatment. S im ila r  re su l bs were obtained  from 

the work conducted by Moore (1959) and Fate and Duncan 

(i9 6 0 ) in  th e  b o l l  w eight o f  co tto n .

The e ffe c t iv e n e s s  o f  the chem ical in  reducing the 

weight o f  s e l f e d  f r u i t s  was found to  vary w ith  the concen

t r a t io n  o f  the ohem ical and the s ta g e  o f  a p p lica t io n .

Older p la n ts  requ ired  h igher doses as compared to  the 

younger p la n ts .
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She r e s u l t s  p resen ted  In  th e  X able XLX a re  in  

agreem ent w ith  th e  f in d in g s  o f  S ingh  and Sehgal (1961 ) 

who ob ta in ed  a  r e d u c t io n  in  b o l l  w e igh t in  c o t to n  w ith  

th e  h ig h e r  co n ce n tra t io n s  in d ic a t in g  fem ale s t e r i l i t y .

She lo w e r  c o n c e n tra t io n s  showed a  s e l e c t i v e  a c t io n  

towards m ale ph ase .

Seed s t e r i l i t y

She p e rce n ta g e  o f  g erm in a tion  o f  seed s  in  s e l f e d  

f r u i t s  r e v e a le d  th a t  th e  chem ica l had brou gh t about 

marked d i f f e r e n c e s  in  g erm in a tion . Comparable r e s u lt s  

were o b ta in e d  by  Booanegra e t  a l  (1 9 6 0 ) in  c o t to n . I t  

was found th a t  young p la n ts  were more a f f e c t e d  by  the 

ch em ica l. O ld  p la n ts  re q u ire d  h ig h e r  dosages f o r  show ing 

the same e f f e c t  w hich  th e  lo w e r  co n c e n tra t io n  produced  in  

the p la n ts  t r e a te d  a t  an e a r ly  s ta g e  o f  grow th . The 

maximum r e d u c t io n  in  g erm in a tion  p e rce n ta g e  was showed by 

th e  h ig h e s t  c o n c e n tra t io n  in  b oth  th e  v a r ie t i e s .

Xhe d a ta  p re se n te d  in  th e  X able X U  shows th a t  

th ere  was no marked d i f f e r e n c e s  in  the g erm in a tion  p er 

cen tage  o f  seed s  in  th e  c ro s s e d  f r u i t s .  A s l i g h t  

r e d u o t io n  was o b ta in e d  in  th e  p la n ts  tr e a te d  w ith  h ig h e s t  

c o n c e n tra t io n  (0 .3 ^ )«
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SUMMARY AND CONCLUSIONS

Experiments were conducted a t  the A g r icu ltu ra l 

C o lle g e  and R esearch  I n s t i t u t e ,  V e lla y a n i du rin g  the year 

1964-65 to study the e f f e c t  o f  a  chem ical gam etocide 

F.W.450 on c e r ta in  a sp ects  o f  flo w e r in g , p o l l in a t io n  and 

f r u i t  s e t  in  b r in o a l .

The chem ical was a p p lie d  in  f i v e  con cen tra tion s  

v i z . ,  0 .1 $ , 0 .1 5 $ , 0 .2 $ , 0 .2 5 $  and 0 .3 $  a t  th ree  s ta g e s . 

The f i r s t  sp ra y in g  was g iv e n  when the f i r s t  flo w e r  was 

undergoing a n th e s is . Subsequent spray in gs were g iven  a t  

an in te r v a l o f  15 days in  between two sp ra y in g s .

In  b r in ja l  two types o f  flo w e rs  were found

(1 )  p ro d u ctiv e  flo w e rs  w ith  lo n g  o r  medium s t y le s  and

(2 )  u nprodu ctive flo w e rs  w ith  p seu doshort o r  s h o r t  s t y le s .  

The chem ical was found to  d ecrease  the s i z e  and number ^  

o f  c lu s te r s  and f lo w e rs .

The s t e r i l i t y  o f  the tre a te d  p la n ts  was determ ined 

by p o lle n  s tu d ie s  and by a r t i f i c i a l  p o l l in a t io n .

R o llo n  s tu d ie s  were conducted by 3 ta in in g  methods 

and by germ ination  o f  p o l l e n  g ra in s  in  a r t i f i c i a l  media.
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Frequent o b se rv a tio n s  in  b o th  the v a r ie t ie s  revea led  

com plete absence o f  d eh iscen t anthers in  the trea ted  p la n ts . 

Suoh p la n ts  showed cen t p e rce n t s t e r i l i t y .  The p o l le n  o f  

male s t e r i l e  p la n ts  were sm a ll, s h r iv e l le d  and empty and 

d id  n ot take s ta in  in  acetocarm ine. P o lle n  f e r t i l i t y  

counts a t  weekly in te r v a ls  rev ea led  th at there was a 

gradual r e v e rs io n  to  th e  f e r t i l e  c o n d it io n . Complete 

s t e r i l i t y  la s t e d  f o r  a p e r io d  o f  up to two weeks, beg in n in g  

from  two weeks a f t e r  the treatm ent.

Germ ination s tu d ie s  o f  tre a te d  p o lle n  in  1# agar 

medium a ls o  re v e a le d  th a t  th ere  was a  marked d if fe r e n c e  

in  germ ination  o f  p o lle n  g ra in s  and p o l le n  tube growth.

The p ercen tage  o f  s t e r i l i t y  was h ig h er  in  the cu ltu re  

m edia than th a t obta in ed  from the s ta in in g  method. The 

e f f e c t  o f  the chem ical was more in  th e  e a r ly  stage  o f  

growth than in  la t e r  s ta g e s .

There was a  marked re d u ctio n  in  the percen tage  

o f  f r u i t  s e t t in g  on s e l f in g .  A re d u ctio n  in  f r u i t  s e t t in g  

was obta in ed  w ith  th e  in c re a s e  in  the co n ce n tra tio n .

The e f f e c t  o f  th e  chem ical was found to  d ecrease  as the 

s ta g es  advanced.
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The s i z e  and w eight o f  the e e l f e d  f r u i t s  were a ls o  

found to  d ecrease  as fee co n ce n tra tio n  in cre a se d . The 

e f f e c t  was much pronounced in  the e a r ly  s ta g e  o f  a p p li

c a t io n . The maximum re d u ctio n  in  s i z e  and w eight o f  

f r u i t s  was shown by the p la n ts  Treated w ith  h ig h er  

con cen tra tion s  (0 ,2 5 $  and 0 .3 $ ) .

Male s t e r i l i t y  o f  trea ted  p la n ts  was fu r th e r  

eva lu ated  by ap p ly in g  normal p o lle n  from co n tr o l to  the 

ch em ica lly  em asculated f lo w e r s . The f r u i t  s e t t in g  on 

c r o s s in g  was normal in  a lm ost a l l  oa ses . A s l i g h t  

red u ction  in  f r u i t  s e t t in g  was obta in ed  in  the ca se  o f  

p la n ts  treated  w ith  th e  h ig h e s t  co n ce n tra tio n  (0 .3 $ ) .

She s i z e  and w eight o f  the crossed  f r u i t s  a ls o  

were found to  be  u n a ffe c te d  by the ch em ica l. In  cases 

where a s l i g h t  re d u ctio n  in  s i z e  and w eight was found, 

i t  was in te r p r e te d  as due to  fem ale s t e r i l i t y .  The low er 

con cen tra tion s  proved as a  s e l e c t iv e  male gam etooide.

The germ ination  p ercen tage  o f  seeds in  s e l f e d  

f r u i t s  showed a marked re d u ctio n  in  germ ination , w h ile  

the p ercen tage  o f  germ ination  in  crossed  seeds was found 

to be u n a ffe c te d  by the treatm ent.
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I t  has been proved th a t  a l l  the con cen tra tion s

o f  th e  chem ical gam etooide £ . f f .450 a p p lie d  a t  the bloom ing 

p e r io d  produced ce n t p ercen t s t e r i l i t y .  But th e  h ig h est 

co n ce n tra tio n  (0.35*) caused fem ale s t e r i l i t y  w hich thus 

put up a L im ita tion  to  th e  use o f  h ig h er  co n ce n tra tio n s .

She p resen t in v e s t ig a t io n  thus envisages a  m eticu lou s 

s ta n d a rd iza tio n  o f  the con cen tra tion s  o f  the gam etooide 

w ith  the time o f  a p p lic a t io n , which would d e f in i t e ly  

produce com plete male s t e r i l i t y  in  b r in ja l .

As has been m entioned e a r l i e r ,  m ale s t e r i l i t y  g e ts  “ 

r id  o f  meicnanical em ascu lation  f o r  la r g e  s c a le  hybrid  

seed p rod u ction . Thus the r e s u lt s  ob ta in ed  in  the 

p resen t s 'tudies are o f  g re a t  im portance in  the f i e l d  o f  

A g r icu ltu re . _ __
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P l a t e  I

General layout of the field experiment





Tarlaty

Variatr

I Puna purpla loos

Plato II

Plato III

II  Pusa purpla round





Plat* IT

A eonparotlTe study of control and 1. *. 450 
treated flowers during the f i r s t  stags o f 

application

P la ts  T

A ooaparatiTS study o f  control sad f.V.450 
treated flowers during the Second stage of 

a p plica tion





P la t*  n

A oonparatiYS study of control and P.W.450 
treated flowers daring the Third stage o f 

application





Plat* V II 

Pollan from P. W. 450 sprayed plant*

Bffoot of Oaaetoelde spray on pollen Maturity

Plate V II I

Pollen froa 'O ontrol' p i an to





Pollan from treated plants

E ffe o t o f gametoelds on p o lla n  germ ination

P la ts  X 

P o lla n  from c o n tro l





P la ta  XX 

3elfad f ru ita  a f te r  ana week

B ffeot o f  gaaetooide on f r u i t  development

P la ta  XXX 

Selfed f ru ita  (n a tu re )


