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INTRODUCTION

Vegetables being p r o t e c t i v e  foods c o n s t i tu te  an important  

item of human d i e t .  B r in ja l  ( Solanum melongena L . )  (Syn: auberg ine ,  

eggplant)  i s  one of t h e  most common t r o p i c a l  f r u i t  v e g e t a b l e s .  Used 

p r i m a r i l y  as  a cooked v e g e ta b le ,  b r i n j a l  is  p o p u la r  f o r  making 

var io us  d i s h e s  in d i f f e r e n t  regions of t h e  c o u n try .  In Kerala,  t h i s  

c rop forms  an in te g ra l  p a r t  of th e  homestead g a r d e n s .  I t  a lso  

p o s s e s s e s  c o n s i d e r a b l e  medic in al  p r o p e r t i e s .

P la nt  d i s e a s e s ,  i n s p i t e  of va r io u s  measures a d o p t e d  to contro l  

them, continue to be major causes of c rop  l o s s e s .  B ac ter ia l  wil t  

caused by Pseudomonas solanacearum E .F .  Smith i s  th e  most s e r io u s  

problem in b r i n j a l  c u l t i v a t i o n .  This  is  more so in t h e  warm humid 

tropical  c l im a te  and a c i d i c  s o i l s  of Kerala; which l im i t  c u l t iv a t io n  

of high y ie ld in g  v a r i e t i e s / h y b r i d s  (Gopimony and George,  1 9 7 9 ) .

The a v erag e  p r o d u c t i v i t y  of b r i n j a l  is  low ( 2 0 - 2 5  t / h a )  

in India  (Som and Maity,  1 9 8 6 ) .  This  is  a t t r i b u t e d  to 

n o n a v a i l a b i l i t y  of high y ie ld in g  v a r i e t i e s / h y b r i d s  and in cidence  

of ser io us  p e s t s  and d i s e a s e s .  P r o d u c t i v i t y  of F^ h y b r i d s  is  v e ry  

high compared to v a r i e t i e s .  Yield of F h y b r i d s  l i k e  Suphal  from 

Indo American H ybrid  Seeds ,  Bangalore and Arka Navneeth from IIHR 

Bangalore a r e  as high as  62 t / h a  and 68 -72  t / h a  r e s p e c t i v e l y .  Users 

of F 1 h y b r i d  s e e d s  a r e  l i k e l y  to in c r e a s e  in coming y e a r s .  E x p l o i t ­

ation of h y b r i d  v igour in b r i n j a l  i s  economical as  each f r u i t
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contains a la rg e  number of s e e d s  compared  to O kra ,  Capsicum and

C u cu rb i ts .

S tu dies  conducted a t  th e  Department of O le r ic u l tu r e ,  Kerala 

A g ricu l tu ra l  U n iv e rs i ty  r e v e a l e d  t h r e e  h y b r i d s  namely Surya  x Pant

Ri tura j ,  SM 6 - 6  x SM 132 and SM 6-2  x Pusa P u r p l e  C lu s te r  r e s i s t ­

ant to b a c t e r i a l  wil t  (G ee th a ,  1 9 8 9 ) .  Heterosis  of t h e s e  h y b r i d s

for  y ie ld  was not s ig n if ic a n t  p r o b a b l y  because of th e  normal manage­

ment th ey  r e c e i v e d  in t h a t  s f a %  as h y b r i d s  a r e  more r e s p o n s iv e

to f e r t i l i z e r s .

O bse rv ing  t h e  perform ance of h y b r i d s  un der h i g h e r  l e v e l s

of f e r t i l i z e r s  and o t h e r  b e t t e r  management p r a c t i c e s  than those  for  

v a r i e t i e s  would be h e lp fu l  in unde rs tandin g  t h e i r  re s p o n s e  to b e t t e r  

environments  to manifest  f u l l  e x p r e s s i o n  of h y b r i d  v igour.

Evaluation of h y b r i d s  along with t h e i r  p a r e n t s  o v e r  many 

environments  would r e v e a l  t h e i r  genetic  b a s i s  of s t a b i l i t y .  A pheno­

t y p i c a l l y  s t a b l e  and h e t e r o b e l t i o t i c  F., h y b r i d  i s  more im portant  

c o n s id e r in g  the  p o s s i b i l i t y  of b r i n j a l  c u l t iv a t io n  th roughout th e

y e a r  in t h e  warm humid t r o p i c  conditions  of Kerala.

Evaluation of F 1 h y b r i d s  of b r i n j a l  for  e a r l i n e s s ,  y ie ld  

and q u a l i ty  and t h e i r  component c h a r a c t e r s  is useful  in id e n t i fy in g  

h y b r i d s  s u i te d  to local  m a rk e t  and or d i s t a n t  m a rk e ts .
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S p e c if ic  o b j e c t i v e s  of the  p r e s e n t  s tudy  are:

1. To e v a lu a te  t h r e e  r e s i s t a n t  h y b r i d s  along with t h e i r  p a re n ts  

under good management for  phen o ty p ic  s t a b i l i t y .

2 .  To s tu d y  e a r l i n e s s ,  y i e l d ,  q u a l i ty  and t h e i r  component c h a r a c t e r s  

in r e s i s t a n t  F^s and to work out h y b r i d  advanta ge  in b r i n j a l  

and

3.  To u n d e rs ta n d  in h e r i t a n c e  of r e s i s t a n c e  to b a c t e r i a l  w i l t .



<yjj Jiltstatute.
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REVIEW OF LITERATURE

B rin ja l  ( Solanum melongena L . )  i s  a v e g etab le  of c o n s i d e r a b l e  

economic im por tance  in many t r o p i c a l  and s u b t r o p i c a l  c o u n tr ie s  of 

th e  w o r ld .  I t s  pos it io n  in t h e  e a s t  i s  c o m p ar ab le  to tomatoes in

th e  west.  The major f a c to r  c ontr ibu t ing  to i t s  p o p u l a r i t y  i s  t h e  

r e l a t i v e  e a s i n e s s  of i t s  c u l t iv a t io n .

T h e r e  is  c o n t r o v e r s y  re g ard in g  origin  of b r i n j a l .  Vavilov 

(1 9 3 1 )  i n d i c a t e d  the'  c e n t r e  of origin  of Solanum melongena as  th e  

Indo-Burma region while  Fi lov  ( 1 9 4 0 )  and Coulter  ( 1 9 4 2 )  c o n s id e re d  

India  to be th e  c en tre  of orig in .  Bhadur i  ( 1 9 5 1 )  s t ro n g ly  s u p p o r t e d

th e  view of Vavilov.  Omid ij i  ( 1 9 7 6 )  sugges ted t h a t  S. melongena 

might  have  e v o l v e d  through i n t e r s p e c i f i c  h y b r i d i z a t i o n .

B rin ja l  e x h i b i t s  c o n s i d e r a b l e  v ar ia t io n  fo r  f lower t y p e .  

Pal and Singh (19 43 )  c l a s s i f i e d  b r i n j a l  f lo w e rs  as long s t y l e d ,  s h o r t  

s t y l e d  and pseudo s h o r t  s t y l e d .  Krishnamoorthy and Subramoniam

(1 9 5 3 )  in c lu d e d  another  ca te gory  ie .  medium s t y l e d  flowers  and 

s t a t e d  t h a t  both s h o r t  s t y l e d  and pseudo  s h o r t  s t y l e d  flowers  do

not se t  f r u i t  unde r  n a tu ra l  c ondi t ions .  The works  done in b r i n j a l  

a r e  re v i e w e d  in th e  following sec t ions  with r e s p e c t  to h e t e r o s i s  

bre e d in g  a s s o c i a t e d  with b a c t e r i a l  w i l t  r e s i s t a n c e .



A. B acterial w ilt  d ise a se  of brinjal

B a c te r ia l  wil t  caused  by Pseudomonas so lanacearum E . F .  Smith 

i s  a s e r io u s  d i s e a s e  of solanaceous v e g e ta b le s  (Kelman,  1 9 5 3 ) .  The

bacter ium in fe c ts  more th a n  two hundre d  s p e c ie s  belonging to 33 

families  with th e  l a r g e s t  number of h os ts  in Solanaceae.  The d i s e a s e

is  p r e v a l e n t  in t h e  warm er p a r t s  of USA, P h i l i p p i n e s ,  Indonesia,

Sri. Lanka and India  causing c o n s i d e r a b l e  damage.  In India ,  i t  assumes 

s er io u s  p r o p o s i t io n  in p a r t s  of Karnataka,  Kerala, O r is s a ,  M a h a ra s h t ra ,  

Madhya P r a d e s h ,  Bihar and in West Bengal (Rao, 1972; Anon, 1 9 7 4 ) .  

Rao and Sohi ( 1 9 7 7 )  a f t e r  conducting a s u rv e y  on b a c t e r i a l  wil t  

in b r i n j a l  r e p o r t e d  t h a t  inc idence  ranged from 15 to 60% during

d if feren t  s e a s o n s .  Gopimony and George (1 9 7 9 )  r e p o r t e d  t h a t  in 

various  d i s t r i c t s  and a g r i c u l t u r a l  farms in Kerala,  th e  perc enta ge  

of wilt  inc id ence  in a few im proved v a r i e t i e s  l i k e  Arka Kusumkar 

and Banaras Giant were as  high as 100% where  as in local  v a r i e t i e s  

t h i s  v a r i e d  from 6% to 20%. Gangopadhyay ( 1 9 8 4 )  r e p o r t e d  a 

maximum y i e l d  lo ss  upto  62.5%. The or ig in  of th e  d i s e a s e  i s  lost  

in a n t i q u i t y .  Sh ekhawat e t  a l .  ( 1 9 7 8 )  o b s e r v e d  t h a t  th e  causal  

organism of t h i s  d i s e a s e  is  endemic in India ,  th roughout the  west  

coas t ,  c e n t r a l  and deccan p la te au  of Karnataka,  Western M a h a ra sh t ra  

and MP, m the  e a s te rn  p la ins  of Assam, West Bengal,  O ris sa  and 

Chotta Nagpur pla teau  on pota to ,  tomato,  b r i n j a l ,  c h i l l i e s  and wild 

Datura,  the  inc idence  being 10-50%.
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Das- and C h a t to p a d h y a y  ( 1 9 5 5 )  were th e  f i r s t  in India  to 

r e p o r t  t h a t  th e  organism causing wil t  in b r i n j a l  was Pseudomonas

solanacearum v a r .  a s i a t i c u m . The ba cterium is  r e p o r t e d  to be gram 

negative  with s h o r t  r o d s ,  motile  by means of p o la r  f la g e l la .  

Buddenhagea et^ al_. ( 1 9 6 2 )  de sig nate d  t h r e e  ra c es  on th e  b a s i s  of 

pa thogenic i ty  and c u l tu ra l  c h a r a c t e r i s t i c s .  Race 1 a f f e c t s  solanaceous 

c ro p s  and o t h e r  h o s t s ,  but  not t r i p l o i d  bananas.  Race 2,  causes

b a c t e r i a l  w i l t  of t r i p l o i d  bananas,  Heliconia s p  and o t h e r  musaceous 

h o s ts ,  w h i le  ra c e  3 i s  p r i m a r i l y  a pathogen of potato and a lso  of 

tomato, but  a p p a r e n t l y  only when following a w i l te d  potato c r o p .  

Races 1 and 3 a r e  pa thogenic  on tomato,  c h i l l i  and b r i n j a l .  Hayward 

( 1 9 6 4 )  a lso  d e s c r i b e d  Pseudomonas solanacearum as a complex s p e c i e s  

consis t ing of s e v e r a l  ra c es  d i f f e r in g  in h o s t  range and p a th o g e n i c i ty .

B. B acterial w ilt  r esista n c e  in brinjal

Resis tance  and s u s c e p t i b i l i t y  to the  d i s e a s e  a r e  condi tions  

with  defined m e ta bolic ,  environmental  and genetic  co n d i t io n s .  Vaughan 

(19 44 )  r e p o r t e d  t h a t  th e  infection occurs  a t  s o i l  t e m p e r a t u r e s  as  

low as 12 .88°C  but symptom s of wil t  do not o r d i n a r i l y  become 

a p p a r e n t  a t  12.8°C to 1 5 .6 ° C .  Gallegly and Walker ( 1 9 4 9 )  r e p o r t e d  

t h a t  high mois ture  l e v e l s  in s o i l s  a f fe c ted  the  d i s e a s e  by favouring

s u r v i v a l  of b a c t e r i a  in s o i l  and t h e r e b y  in c re as in g  c a p a c i ty  for  

in fection.  Winstead and Kelman ( 19 52 )  suggested t h a t  in c re a s e d  r e s i s t ­

ance in r e s i s t a n t  l in e s  was a p p a r e n t l y  a s s o c ia te d  with age r a t h e r  

than p la nt  s i z e .  Kelman ( 1 9 5 3 )  o b s e r v e d  t h a t  high soil  moisture
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l e v e l s  usuall y  favour de velo pm ent of b a c t e r i a l  w i l t .  But Chupp and 

S he rf  ( 1 9 6 0 )  r e p o r t e d  t h a t  th e  infection occurs in d r y  soil  and 

d i s e a s e  becomes s e r io u s  in r e d  l a t e r i t e  s o i l s .  At pH 3 . 5 ,  a high 

w i l t  in c id ence  was r e p o r t e d  by Kelman and Cowling ( 1 9 6 5 ) .  Kuc 

(1 9 6 8 )  opined t h a t  d i s e a s e  r e s i s t a n c e  is  not an a b s o lu t e  or s t a t i c  

condition and de pends  on many f a c t o r s .  E x p r e s s io n  of biochem ical  

p o te n t ia l ,  d e te rm in ed  by genet ic  component of th e  organism is  

influenced by a mul ti tude  of f a c t o r s  including n u t r i t io n ,  growth 

r e g u l a t o r s ,  t e m p e r a t u r e ,  mois tu re ,  day le ngth ,  s tage  of development  

and na ture  of t i s s u e .  Bell ( 19 81 )  s t a t e d  t h a t  f a c to r s  which influence 

r e s i s t a n c e  may include i n t e n s i t y ,  dura tion  and q u a l i ty  of l i g h t ,  

moisture  l e v e l s ,  n u tr ie n t  l e v e l s  and a g r i c u l t u r a l  and i n d u s t r i a l  

chem icals .  He a lso  r e p o r t e d  t h a t  long pho to p e r io d s ,  g e nera l ly  r e s u l t  

in h i g h e r  l e v e l s  of r e s i s t a n c e .  In cre as in g  the  concentra tion of 

potassium and calcium enhances most often le v e l  of r e s i s t a n c e  whi le  

nitrogen d e c r e a s e d  r e s i s t a n c e .  Bell ( 1 9 8 1 )  found t h a t  each plant  

p a r t  changes in i t s  l e v e l  of r e s i s t a n c e  with age.  R es is tan t  l e v e l s  

in stem and root  g e n er a l ly  i n c re a s e  r a p i d l y  dur ing  the  f i r s t  two 

weeks of s eedling  or  when new shoot  grows and s lowly t h e r e  a f t e r .  

Levels  of r e s i s t a n c e  in le av e s  and f r u i t s  f re q u e n t ly  decli ne  with 

age .  Goth et^ ( 19 83 )  o b s e r v e d  t h a t  b a c t e r i a l  wil t  r e s i s t a n c e  was

broken down when root  knot nematode la r v a e  were a d d e d  at  th e  

r a t e  of 10 0/1 0  cm pot  a t  t ime of inoculation with b a c t e r i a l  i s o l a t e s .
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B rin ja l  c u l t i v a r s ,  w ild  v a r i e t i e s  and r e l a t e d  s p e c i e s ,  r e s i s t ­

ant to b a c t e r i a l  w i l t ,  were  r e p o r t e d  by many w o r k e r s .  Evaluation 

of b r i n j a l  v a r i e t i e s  for  r e s i s t a n c e  to b a c t e r i a l  w i l t  was done in 

s e v e r a l  co u n tr ie s  and a few r e s i s t a n t  v a r i e t i e s  a r e  a v a i l a b l e  in 

Puerto  Rico (Nolla ,  1931; Rogue, 1 9 4 1 ) .  Ceylon ( P a r k  and Fern ande,  

1 9 4 0 ) ,  South Africa (Wager,  1 9 4 6 ) ,  Japan (Kuneida,  1953)

P h i l i p p i n e s  (Anonymous, 1962; Empig e t  aK 1962)  and 

Martinique (D aly ,  1972,  1 9 7 3 ) .

In I n d ia ,  Sreeniv asa n  e t  a U  ( 1 9 6 9 )  r e p o r t e d  a  wild v a r i e t y  

Solanum melongena v a r .  insanum as  r e s i s t a n t  to b a c t e r i a l  w i l t .  Khan 

(1 9 7 4 )  r e p o r t e d  t h a t  Solanum torvum and Solanum xa nthocarpum  were 

r e s i s t a n t  to  w i l t .  Gopimony and George (1 9 7 9 )  e v a lu a te d  36 forms 

of  Solanum melongena including  two w ild  forms for  r e s i s t a n c e  to 

Pseudomonas solanacearum and found t h a t  only a smal l  f r u i t e d  wild 

form Solanum melongena v a r .  insanum was com ple te ly  r e s i s t a n t .  

Mochizuki and Yamakawa ( 1 9 7 9 )  r e p o r t e d  Solanum to x ic ar iu m  to be  

r e s i s t a n t  to  w i l t .  Gopimony (1 9 8 3 )  r e p o r t e d  t h a t  v a r i e t i e s  of b r i n j a l  

i s o la te d  as  induced recombin an ts  following gamma i r r a d i a t i o n  of 

h y b r i d  s e e d s  of  t h e  c r o s s  between a c u l t i v a r  and th e  w ild  t y p e  

Solanum melongena v a r .  .insanum w ere  r e s i s t a n t  to b a c t e r i a l  w i l t .  

Sheela  e t  a l .  ( , 9 8 4 )  a f t e r  conducting evaluation  for  w i l t  r e s i s t a n c e  

in the  f i e l d  r e p o r t e d  7 Solanum melongena l ine s  and Solanum i n t e g r i -  

follum as  immune to w i l t .  Gangappa and Madalager i  ( , 9 8 6 )  r e p o r t e d  

Solanum torvum and Solanum to xic ar iu m  to be h i g h i y  r e s i s t a n t  to
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w i l t .  Ozaki and Kimura (19 89 )  w hile  evaluating  Solanum s p p  for

r e s i s t a n c e  to b a c t e r i a l  w i l t ,  o b s e r v e d  Solanum torvum to be

r e s i s t a n t .

Kelman and Winstead (1960 )  re p o r t e d  Matale and Kopek

v a r i e t i e s  showing good r e s i s t a n c e  to Pseudomonas s o la n a c ea ru m . Suzuki 

—  — ‘ ( 196M r e p o r t e d  t h a t  among v a r i e t i e s  te s t e d  in Japan,  Taiwan

Naga a p p e a r e d  immune to d i f f e r e n t  s t r a i n s  of the  b a c t e r i a l  pathogen.  

Akiba e t  a l .  ( 19 72 )  r e p o r t e d  a c u l t i v a r  of Japane se  orig in  named

Nihonnassu as  w i l t  r e s i s t a n t .  Gowda e t  a l .  ( 19 74 )  a f t e r  a s s e s s in g

th e  re a c t io n  of 12 b r i n j a l  v a r i e t i e s  to wilt  found t h a t  a v a r i e t y

Gulla as  r e s i s t a n t .  Khan ( 1 9 7 4 )  e v alu a ted  s e v e r a l  b r i n j a l  v a r i e t i e s

for r e s i s t a n c e  to wil t  and concluded t h a t  Long P u r p le ,  Udip i,

Improved M uktakeshi,  P u r p l e  Long and Pusa P u r p le  Clu ster  were

r e s i s t a n t  to Pseudomonas s o lana c earum . Rao e t  al^. ( 1 9 7 6 )  a f t e r  s t u d y ­

ing reaction  of a few b r i n j a l  v a r i e t i e s  to wilt  r e p o r t e d  Dingras

Multiple P u r p l e ,  Sinampiro and Pusa P u r p le  C lu s te r  to be h i g h ly

r e s i s t a n t  to w i l t .  Mochizuki and Yamakawa ( 1 9 7 9 )  r e p o r t e d  t h a t

among th e  v a r i e t i e s  t e s t e d ,  Dingras Mult iple P u r p l e  from India and 

Aubergine from the  USA had h ig h e r  r e s i s t a n c e  than Taiwan Naga. 

S imilar  r e s i s t a n c e  as in Taiwan Naga was shown by Sinampiro,

Makling and Mayon. Out of 76 l ines  of b r i n j a l  e v a lu a te d  for  r e s i s t ­

ance to b a c t e r i a l  w i l t ,  th e  v a r i e t y  SM-6 from Annamalai was high 

y ie ld in g  and r e s i s t a n t  unde r f ie ld  condi tions  (Anon, 1 9 8 0 ) .  SM-6

was r e s i s t a n t  under f i e l d  condi tions  a ls o  (Anon, 1981) .  Si taram aiah



et_ al_. ( 1 9 8 1 )  r e p o r t e d  t h a t  Pusa P u r p l e  Round, Vijai H y b r i d ,  Banaras

Giant Green and Pusa P u r p le  Cluster  were h ig h ly  r e s i s t a n t  to w i l t .

SM-6 became a cc e p te d  as  a source of re s i s t a n c e  in the  All India

Co-ordin ate d  Vegetable Improvement P r o je c t  (Anon, 1 9 8 2 ) .  Mukherjee

and Mukhopadhyay ( 1 9 8 2 )  r e p o r t e d  PPC and Im proved Muktakeshi

to be r e s i s t a n t  to w i l t  and Pusa Kranti to be m ode ra te ly  r e s i s t a n t .

In 19 82-83 ,  th e  l in e  SM-6 was s cree ned  under a r t i f i c i a l  condit ions

a gain s t  seven v i r u l e n t  i s o l a t e s  of Pseudomonas solanacearum belonging

to ra c e  1 and ra ce  3 .  SM-6 was p ro v e d  r e s i s t a n t  to 3 i s o l a t e s .

Goth et^ a l . ( 1 9 8 3 )  r e p o r t e d  SM-6 to be r e s i s t a n t  to b a c t e r i a l  w i l t .

Madalager i  et^ aK ( 1 9 8 3 )  r e p o r t e d  West Coast Green Round as  a

r e s i s t a n t  v a r i e t y .  Narayanan and Nair ( 19 84 )  e v a lu a te d  11 b r i n j a l

v a r i e t i e s  and found t h a t  SM-6, SMI-5, SMI-10, SMI-31-2 to be h ig h ly

r e s i s t a n t  to w i l t .  Sheela  e t  aK ( 1 9 8 4 )  r e p o r t e d  th e  l ine  SM6-1 to

be immune to b a c t e r i a l  w i l t .  Yein and Rathaiah  ( 1 9 8 4 )  found t h a t

Long Black and 17-4 were h ig h ly  r e s i s t a n t  and Pusa P u r p l e  C lu s t e r ,

Long Green and Annamalai were m odera te ly  r e s i s t a n t .  S tu dies  on

reaction  of b r i n j a l  c u l t i v a r s  to b a c t e r i a l  wilt  by Sit aram a iah  e t  a l .

( 1 9 8 5 )  r e v e a l e d  t h a t  Pusa P u r p l e  Round, T-3 ,  Vijay H y b r id ,  Pusa

P u rp le  C lu s t e r ,  Banaras Giant Green,  PBr 129-5,  PBr 1 2 9-6 ,  P B r - 1 ,

PBr 129-2,  PBr 61, S-3 and S-20 were r e s i s t a n t .  G opa la kr ishna n

and G opalakr ishnan ( 1 9 8 5 )  r e p o r t e d  t h a t  SM 6 and Pusa P u r p l e  C l u s t e r

were r e s i s t a n t  and ARU-2C was m ode ra te ly  r e s i s t a n t .  Gangappa and

Madalageri  ( 1 9 8 6 )  r e p o r t e d  West Coast Green Round a s  a r e s i s t a n t  

v a r i e t y .
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C. H eterosis In brinjal

E x p lo i ta t io n  of h e t e r o s i s  for  c r o p  improvement became popula r

during f i r s t  decade  of th e  p r e s e n t  c e n tu r y .  Although t h i s  te ch n iq u e

of bre eding  was f i r s t  a p p l i e d  to c r o s s  p oll in a te d  c r o p s  l i k e  maize,

i t  was soon extended  to c e r ta in  v e g etab le  c rops  as well .  To obta in

h i g h e r  y i e l d / u n i t  a r e a ,  e x p lo i ta t io n  of h y b r i d  vigour is  one of the

e f fe c t iv e  ways and is  p a r t i c u l a r l y  im portant  in b r i n j a l  where  a Large

number of s e e d s / f r u i t  a r e  obta in ed  and i t  i s  f e a s i b l e  to produce  

F 1 h y b r i d s .

The o l d e s t  re c o r d  of a r t i f i c i a l  h y b r i d i z a t i o n  in b r i n j a l  da tes  

back to 1891 by Bailey and Munson in th e  USA. The h y b r i d s  d i d  

not e x h i b i t  any h e t e r o s i s ,  but  were i n te rm e d ia te  to p a r e n t s .  Bailey 

(1 8 9 2 )  f u r t h e r  r e p o r t e d  t h a t  the  h y b r i d s  were unfru i t fu l .  Halsted 

(1 9 0 1 )  r e p o r t e d  p o s i t i v e  h e t e r o s i s  in b r i n j a l .  He found t h a t  one 

of h is  h y b r i d s  had double  th e  s iz e  of p a re n ts  and a lso  y i e l d e d  

more. In P h i l i p p i n e s ,  Bayla ( 19 18 )  h y b r i d i s e d  a few lo cal  v a r i e t i e s  

and found t h a t  th e  h y b r i d s  were more vig oro us,  s t r o n g e r  and h e a l t h i e r  

than th e  r e s p e c t i v e  p a r e n t s .  Heterosis  fo r  to ta l  y i e l d ,  f r u i t s / p l a n t ,  

e a r l i n e s s  of blossoming,  e a r l i n e s s  of m a tu r i ty ,  p lan t  h e ig h t ,  number 

of b r a n c h e s ,  number of s p in es  on th e  p e d ic e l  and f r u i t  length were 

r e p o r t e d  by * Nagai and Kida ( 1 9 2 6 )  In J apan .  No h e t e r o s i s  was o b s er v ed  

for  le af  length and b r e a d t h .  In India ,  Rao (1 9 3 4 )  r e p o r t e d  f i r s t  

t ime h y b r i d i z a t i o n  among b r i n j a l  v a r i e t i e s .  Kakizaki  ( 1 9 3 8 )  o b s e r v e d
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h y b r i d  v igour for  s ee d  weig ht,  stem d ia m eter ,  plant  h e ig h t  and 

e a r l i n e s s  of pro d u c t io n .  In Bulgaria,  Daskaloff ( 1 9 4 1 )  o b s e r v e d  

h e t e r o s i s  fo r  y ie ld  in c r o s s e s  between Bulgarian and an im p o r ted  

v a r i e t y  of b r i n j a l .  Venkataramani ( 1 9 4 6 )  r e p o r t e d  h e t e r o s i s  for

germination %, y i e l d ,  e a r l i n e s s  of f lowering and m a tu r i ty ,  p la nt  

h e ig h t ,  well b ra nc hed  and s p re a d in g  h a b i t ,  sof t  f r u i t s  with a t t r a c t i v e  

s h ap e  and colour.  H e te rosis  for  seed germination,  h e ig h t ,  s p r e a d ,  

he ight  x s p r e a d  value,  number of b r a n c h e s ,  e a r ly  f low ering,  f r u i t s /  

p lan t ,  f r u i t  s iz e  and y ie ld  were r e p o r t e d  by Pal and Singh ( 1 9 4 6 ) .  

Odland and Noll (19 4 8 )  confirmed y i e l d  in c re as e  in h y b r i d s .  The 

range of in c re a s e d  y i e l d s  of h y b r i d s  over mean of th e  r e s p e c t i v e  

pa re n ts  v a r i e d  from 11% to 153%. The h ig h e s t  y ie ld in g  h y b r i d  out 

y ie ld e d  th e  h ig h e s t  y ie ld in g  pa re n t  by 4 3 . 2 3  t / h a .  The h y b r i d  New 

Hampshire  x F lo r id a  High Bush y ie ld e d  153% more than th e  mean 

y ie ld  of p a r e n t s .  Capinpin and A lv ia r  ( 1 9 4 9 )  r e p o r t e d  t h a t  h y b r i d  

s ee d s  had h i g h e r  germinat ion  (%), the  h y b r i d s  were s u p e r i o r  to 

th e  p a r e n ta l  l ines  in e a r l y  f lowering  and sett in g  of f r u i t ,  f r u i t s /  

p lan t ,  f r u i t  length ( i n  c r o s s e s  between long f r u i t e d  t y p e s ) ,  mean 

e q u a to r ia l  d ia m e te r  of f r u i t s  and in mean f r u i t  weight .

Goto (1 9 5 2 )  ob ta in ed  marked to ta l  y ie ld  in c re a s e  in F h y b r i d s  

among J apa ne se  v a r i e t i e s .  Mishra  ( 19 61 )  and Mishra  ( 1 9 6 2 )  o b s e r v e d  

h e t e r o s i s  f o r  pollen gra in  s iz e ,  plant  h e ig h t ,  p la n t  s p r e a d ,  number 

of b r a n c h e s ,  f r u i t  dim ens ions ,  vitamin C content ,  sugar  content  and 

to ta l  s o lu b le  s o l id  content.  Lantican e t  a l .  ( 1 9 6 3 )  r e v e a le d  t h a t
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r a t e  of growth of h y b r i d  s eed l in g s  was g r e a t e r  than t h a t  of p a r e n t s .  

The a v erag e  y i e l d s  of h y b r i d s  were 26.8% h i g h e r  than i i J s l ^ o f  the  

h ig h e r  y ie ld in g  p a re n ts  owing to i n c re a s e  in f r u i t  s iz e ,  weight  and

number.  S tu d ie s  on h e t e r o s i s  a t  th e  Indian A g r ic u l tu ra l  Research  

I n s t i tu te ,  New Delhi showed t h a t  a l l  F 1 h y b r i d s  having Pusa P u r p l e

Long as t h e  female pa re n t  and p a r t i c u l a r l y  Pusa P u r p le  Long x

H y de rpur  perform ed  well . Biswas ( 1 9 6 4 )  o b s e r v e d

h e t e r o s i s  for  v e g e ta t iv e  grow th ,  y ie ld  and r e l a t e d  c h a r a c t e r s  in

ten s ingle  c r o s s e s  among f i v e  v a r i e t i e s .  F r y d r y c h  (1 9 6 4 )  r e p o r t e d  

t h a t  th e  b e s t  of the  h y b r i d s ,  Delikotes x Bulgarskij '  y ie ld e d  3 1 0 . 1 7  g 

of f r u i t s / p l a n t ,  the  y ie ld  of Delikotes being 8 8 . 5 5  g and t h a t  from 

Bulg arsk i j  21 .8 1  g. M ishra  ( 1 9 6 6 )  o b s e r v e d  h e t e r o s i s  for  a l l  the  

c h a r a c t e r s  as  in h i s  e a r l i e r  s t u d i e s .

Gopimony and Sreeniv asan  ( 1 9 7 0 )  r e p o r t e d  t h a t  the  c ro s s e s  

between b r i n j a l  c u l t i v a r s  and wild Solanum melongena v a r .  insanum 

showed a high degre e  of h e t e r o s i s  for  b r a n c h e s / p l a n t ,  f lower and 

f r u i t  numbers and longer tap  root  than c u l t i v a t e d  v a r i e t i e s .  They 

a lso  noted h i g h e r  content  of d ry  m a t te r ,  s t a r c h ,  p ro te in  and 

a lk a l o i d s  in h y b r i d s  than in p a r e n t s .  S i l v e t t l  and Brunell i  ( 1 9 7 0 )  

r e p o r t e d  h e t e r o s i s  for  y i e l d / p l a n t ,  f r u i t  weight,  and uniform ri pe ning  

by conducting a d ia l l e l  among a few b r i n j a l  v a r i e t i e s .  In f i r s t  gener­

ation b r i n j a l  h y b r i d s ,  Oganesyan (19 7 1 )  r e p o r t e d  h e t e r o s i s  fo r  

e a r l i n e s s .  P e te r  ( 1 9 7 1 )  r e p o r t e d  h e t e r o s i s  for  d a y s  to f lower,  pla nt  

h e ig h t ,  p r im ary  b ra n c h e s  and a v erag e  f r u i t  w eig ht.  Mital e t  a l .

(1972 )  found h e t e r o s i s  in Black Beauty Long x Pusa Purple_ L ^ g



to the  e x t e n t  of 92.5% and 90.21% o v e r  mid and b e t t e r  pa re n ts

r e s p e c t i v e l y  for  y i e l d / p l a n t .  They a lso  r e p o r t e d  h e t e r o s i s  for  f r u i t  

weight  and f r u i t  s h a p e  in d e x .  S c o s s i r o l i  et^ al_. ( 1 9 7 2 )  o b s e r v e d  

h e t e r o s i s  f o r  y i e l d / p l a n t .  Lai et_ al_. ( 19 73 )  r e p o r t e d  h e t e r o s i s  for  

y ie ld  ranging from 62.84% to 112.37%. Stu dies  conducted by Viswanathan

(19 73 )  to a s s e s s  e x ten t  of h y b r i d  vigour re v e a le d  t h a t  th e  h y b r i d s  

e x h i b i t e d  h e t e r o s i s  fo r  p la n t  h e ig h t ,  number of f r u i t s ,  f r u i t  weight ,  

length and d ia m eter  of f r u i t s  and t ime of f lo w erin g ,  Mishra  and 

Choudhury (1 9 7 5 )  r e p o r t e d  h e t e r o s i s  for  y ie ld  in Wynad Giant x

H y d e rp u r  to th e  e x te n t  of 160.71% and 163.82% o v e r  b e t t e r  and mid 

p a r e n ts  r e s p e c t i v e l y .  H e tero s is  was mark ed  when the  v a r i e t i e s  c r o s s e d  

were d i f f e r e n t  in stem and leaf  colour and e a r l i n e s s  (C h e re p o v a ,  

19 76 ) .  Hani e t  al_. ( 1 9 7 7 )  r e p o r t e d  a h y b r i d  Black Beauty x Balady 

White Long -  possess in g  r e l a t i v e  h e t e r o s i s  for  e a r l y  and tota l  y i e l d .  

Mishra ( 1 9 7 7 )  r e p o r t e d  h e t e r o s i s  for  d a y s  to f lo w e r ,  pla nt  h e ig h t ,  

f r u i t  length and number of f r u i t s  and y i e l d / p l a n t .  Monteiro and Costa

( 1 9 7 7 )  in d i c a t e d  . that  mark ed h e t e r o s i s  e x i s t e d  in i n t e r v a r i e t a l  h y b r i d s ,  

th e  l a r g e s t  values being a s s o c ia te d  with e a r l y  f r u i t  y i e l d s  in 

seasons a d v e r s e  fo r  c u l t i v a t i o n .  Singh e t  aU (1 9 7 7 )  obta in ed  h e t e r o -  

b e l t i o s i s  f o r  plant  h e i g h t ,  d a y s  to f lo w er ,  f r u i t  length and y i e l d /  

plant  in a 7 x 7 d i a l l e l  exclu ding  r e c i p r o c a l s .  Vijay and Nath

(1 9 7 8 )  o b s e r v e d  h e t e r o b e l t i o s i s  for  f r u i t  y ie ld  and da ys  to f lo w e r ,  

r e l a t i v e  h e t e r o s i s  for  f r u i t  y i e l d ,  number of f r u i t s ,  f r u i t  weight

and f r u i t  s i z e .  Baksh ( 1 9 7 9 )  o b s e r v e d  h e t e r o s i s  fo r  pla nt  h e i g h t ,



number of b r a n c h e s ,  f lo w e rs  and f r u i t s  and r e s i s t a n c e  to d r o u g h t .

Dharmegowda et^ al_. ( 1 9 7 9 )  o b s e r v e d  h e t e r o s i s  fo r  da ys  to f lo w e r ,

pla nt  h e i g h t ,  f r u i t s / p l a n t ,  f r u i t  d e n s i t y ,  y i e l d / p l a n t  and s e e d s /

f r u i t .  The h i g h e s t  h e t e r o s i s  in r e s p e c t  of f r u i t s / p l a n t  was 105.21%

in S 529 x Pusa P u r p l e  C lus ter  and with re g a rd  to y i e l d / p l a n t ,  the

h ig h e s t  h e t e r o s i s  'was 94.64% in Pusa P u r p l e  C lu ster  x Arka

Kusumkar.  H r ls ta k e s  ( 1 9 7 9 )  i d e n t i f ie d  t h r e e  F h y b r i d s  -  Black

Mammoth, Goliath and Zenith as h e t e r o t i c  for  y i e l d ,  e a r l i n e s s  and 

keeping q u a l i t y .

In a s tudy  on combining a b i l i t y  and h e t e r o s i s  in b r i n j a l ,  

Bhutani e t  a l .  ( i 9 6 0 )  o b s e r v e d  h e t e r o s i s  for  y i e l d  in c ro s s e s  Pusa 

P u r p le  Long x R 34, Pusa P u r p le  Long x BR 112,  Pusa Kranti x 

Aushey and BR 112 x Selection 26 .  Dhankar e t  a l .  ( 1 9 8 0 )  s tu d i e d  

four h y b r i d s  and s ix  p a r e n ta l  l i n e s .  Heterosis  fo r  m a rk e tab l e  y i e l d  

was o b s e r v e d  in BR 103 x White Long and BR 112 x Aushey.  Singh 

(19 8 0 )  o b s e r v e d  h e t e r o s i s  fo r  e a r l i n e s s  and plant  h e i g h t .

Cheah e t  a l .  ( 1 9 8 1 )  r e p o r t e d  s ig nif ic a nt  h e t e r o s i s  in th e  

F 1 fo r  canopy s p r e a d  and to ta l  y i e l d / p l a n t .  J o a r d e r  e t  al_. (1 9 81 )  

o b s e r v e d  h e t e r o s i s  fo r  y i e l d ,  f r u i t  weight,  f r u i t  volume, and f r u i t s /  

Plant  in th e  F 1 Thai  x J a p a n i .  Ram e t  a l .  ( 1 9 8 1 )  r e p o r t e d  t h a t  

none of th e  11 c r o s s e s ,  th e y  s t u d i e d ,  y i e ld e d  b e t t e r  than th e  b e s t  

p a r e n t .  S tu dies  of F 1 h y b r i d s  by Salehuzzaman ( 1 9 8 1 )  re v e a le d  

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

I d



weight  in four  of th e  12 c r o s s e s .  Sal imath (1 9 8 1 )  r e p o r t e d  h e t e r o s i s  

for  a s c o r b i c  acid  content.  Chadha and Sidhu ( 1 9 8 2 )  ev alu a te d  22

F.| h y b r i d s  along with t h e i r  p a r e n t s .  H e te r o b e l t i o s is  ranged from

0.32% f o r  f r u i t  weight  to 177.37% fo r  f r u i t  b r e a d t h .  Dixit  e t  aK 

( 1 9 8 2 )  o b s e r v e d  s ig n if ica n t  h e t e r o s i s  in pH 4 x BR 112 for  f r u i t  

weight .  Singh et^ aK ( 1 9 8 2 )  r e p o r t e d  h e t e r o s i s  for  y i e l d  to the  e x ten t  

140.19% in F 1 Pusa P u r p l e  Long x 5317 .  Balamohan e t  aK ( 1 9 8 3 )

r e p o r t e d  h e t e r o s i s  f o r  y i e l d / p l a n t  in c r o s s e s  involv in g  s i x  l i ne s

and four t e s t e r s .  SM 19 x SM 2 showed h e t e r o s i s  for  y ie ld  due to

In cre as e s  In number of b r a n c h e s ,  f r u i t  length and number of f r u i t s .  

Kandaswamy e t  a l .  ( 1 9 8 3 )  s tu d i e d  45 F 1 h y b r i d s  of b r i n j a l  in a

10 x 10 dia'l lel  to f ind  out h e t e r o s i s  and combining a b i l i t y  for  d a y s

to f i r s t  s e t ,  f r u i t s / p l a n t ,  f r u i t  s iz e  index and e a r l y  y i e l d .  Heterosis

was o b s e r v e d  fo r  a l l  c h a r a c t e r s  e x c e p t  d a y s  to f i r s t  f r u i t  s e t .  S tu dies  

by Salehuzzaman e t  a K  ( 1 9 8 3 )  r e v e a l e d  t h a t  t h e  F 1 of I s la m p u r i  

x Thai  y i e l d e d  s ig n if ic a n t ly  more than th e  b e t t e r  p a r e n t .  Narayanan 

( 1 9 8 4 )  r e p o r t e d  p o s i t i v e  h e t e r o s i s  for  y i e l d ,  number of b ra n c h e s

and pla nt  h e ig h t  by conducting s tu d ie s  on 9 h y b r i d s  and t h e i r  s ix

p a r e n t s .  Patil.  and Shinde  (19 84 )  s t u d i e d  h y b r i d s  d e r i v e d  from f i v e

female l ines  and t h r e e  male l in e s .  They r e p o r t e d  t h a t  h e t e r o s i s  

for  f r u i t  y ie ld  was a s s o c ia te d  with h e t e r o s i s  for  f r u i t s / c l u s t e r  and 

f r u i t s / p l a n t .  Rajput  e t  aK (19 84 )  s t u d i e d  y i e l d / p l a n t  and seven re la te d  

c h a r a c t e r s  in nine c r o s s e s  Involving t h r e e  local  and t h r e e  im proved 

v a r i e t i e s .  Bant iv are  x Muktakeshi  showed a r e l a t i v e l y  low le v el  

of h e t e r o s i s  for  y i e l d  but  had th e  b e s t  p e r  s e  perform ance of th e



F ^ .  Sanguineti  et_ aK ( 1 9 8 5 )  s tu d i e d  h e t e r o s i s  and combining a b i l i t y  

in b r i n j a l  and r e p o r t e d  t h a t  th e  f r u i t  y ie ld  of the  h y b r i d s  among 

seven p u r p l e  f r u i t e d  v a r i e t i e s  was 38.1% h i g h e r  than p a r e n ta l  means.

Gangappa ( 1 9 8 6 )  r e p o r t e d  a high de gree  of h e t e r o s i s  for  f r u i t  

y ie ld  and f r u i t s / p l a n t  in West Coast Green Round x Pusa Kranti .  

Nualsr i  e t  aK ( 1 9 8 6 )  o b s e r v e d  s ig nif ica nt  r e l a t i v e  h e t e r o s i s  and 

h e t e r o b e l t i o s i s  f o r  f r u i t s / p l a n t  and f r u i t  y i e l d / p l a n t  in many of the  

c ro s s e s  s t u d i e d .  Verma e t  a h  ( 1 9 8 6 )  found t h a t  Punjab Bahar x 

Pusa P u r p l e  Long showed 13% h e t e r o s i s  ov e r  the  b e s t  p a r e n ta l  l ine  

for  y i e l d / p l a n t .  In s t u d i e s  using 30 F^ h y b r i d s  and t h e i r  p a r e n t s ,  

Dix it  and Gautam ( 1 9 8 7 )  o b s e r v e d  h e t e r o s i s  in b r i n j a l  for  y i e l d /  

p la nt,  number of f r u i t s  and f r u i t  weig ht.  Gopinath ( 19 87 )  r e p o r t e d  

s ig nif ic ant  and p o s i t i v e  h e t e r o s i s  for  f r u i t s / p l a n t ,  f r u i t  y i e l d / p l a n t ,  

length and b r e a d t h  of f r u i t ,  plant  h e ig h t  a t  f i r s t  and peak flowering,  

number of stomata and d r y  matter  content  of stems and ro o ts .  He 

a lso r e p o r t e d  a h ig h ly  s ig n if ica nt  p o s i t i v e  h e t e r o s i s  for  lo c u le s /  

p lan t .  S e e th ap a th y  ( 1 9 8 7 )  r e p o r t e d  t h a t  the  c r o s s  SM 87 x CO 1 

e x h i b i t e d  h e t e r o s i s  of 129%, 118.05% and 10.01% o v e r  mid,  b e t t e r

and the  b e s t  parent  r e s p e c t i v e l y  for  y i e l d .  R ashid  et  a l .  ( 1 9 8 8 )  

r e p o r t e d  p o s i t i v e  and h i g h l y  s ig n if ic an t  h e t e r o s i s  ov e r  th e  b e t t e r  

pa re n t  fo r  y i e l d  in c r o s s e s  Pusa P u r p l e  Long x U tt a ra ,  K h a tk h at ia  

Long x I s la m p u r i  and Pusa P u r p le  Long x I s la m p u r i .  Singh and Kumar

( 19 88 )  i d e n t i f i e d  the  c r o s s e s  Pusa P u r p l e  C lus ter  x Sel-5  as th e  

b e s t  s p e c i f i c  combination,  h e t e r o b e l t i o t i c  for  y i e l d  (1 6 2 . 5 % ) .  o t h e r



18

combinations with s i g n i f i c a n t '  h e t e r o s i s  were x S e l - 5 , Annamalai 

x Sel- 5  and Sel-5  x ARU-1. Singh and Mital ( 1 9 8 8 )  r e p o r t e d  t h a t  

d a y s  to f lo w e r ,  plant  h e i g h t ,  b r a n c h e s / p l a n t  and y i e l d / p l a n t  were 

contro l led  mainly by n o n a d d i t iv e  gene action and t h e r e f o r e  h e t e r o s i s  

breedin g  may be a d o p te d  f o r  high y ie ld  on commercial  s c a le .

Chadha  and Hegde (19 89 )  conducted  a 9 x 9 d i a l l e l  c ro s s  

and examined th e  F 1 generat ion for  d i f f e r e n t  c h a r a c t e r s .  The pa re nt  

H4 was th e  b e s t  combiner and the  c r o s s e s  Pusa P u r p l e  C lu ster  x 

Pusa Kranti ,  Pusa P u r p le  C lu ster  x Punjab Cham kila ,  Sultanpur x 

H4 had high s p e c i f i c  combining a b i l i t y  for  y ie ld  and can be e x p l o i t e d  

in b re e d in g  programmes.  Geetha ( 1 9 8 9 )  r e p o r t e d  h e t e r o s i s  for  plant  

h e ig h t ,  p r i m a r y  b r a n c h e s / p l a n t ,  a v e r a g e  f r u i t  weig ht,  f r u i t s / p l a n t /  

h a r v e s t .  But F 1 h y b r i d s  d i d  not show p o s i t i v e  s ig n if ic a n t  h e t e r o b e l t -  

i o s i s  for  y i e l d .  Singh and Kalda ( 1 9 8 9 )  o b s e r v e d  h i g h l y  s ig nif ic a nt

sea  e ffe c t  and o v e r  dominance for  a v e r a g e  y i e l d / p l a n t ,  thus  pointing 

to po te n t ia l  f o r  e x p lo i ta t io n  of h e t e r o s i s  in b r i n j a l  for  y i e l d .  

Shankara iah  and Rao ( 1 9 9 0 )  a f t e r  s tu dyin g  h e t e r o s i s  for  seed s iz e ,

see dling  v igour,  p la n t  h e i g h t ,  plant  s p r e a d  and e a r l i n e s s  in a 

d i a l l e l  s e t  of c r o s s e s  in volv in g  5 c u l t i v a r s  of b r i n j a l  r e p o r t e d  t h a t  

a l l  h y b r i d s  had h i g h e r  s e e d  s iz e  which showed h i g h e r  s eed l in g  

vigour.  Though t h i s  vigour  was not maintained and r e f l e c t e d  in f inal  

pla nt  h e i g h t ,  t h i s  might h a ve  c o n t r ib u te d  i n d i r e c t l y  to plant  s p r e a d .  

Seedling h e ig h t  and vigour a r e  r e p o r t e d  a s s o c ia te d  with y i e l d  and

thus  can be used as r e l i a b l e  in dic es  for  y i e l d .  Singh and Rai ( 1 9 9 0 )
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in t h e i r  s t u d i e s  on h e t e r o s i s  noted only in te r m e d ia te  h e t e r o s i s  in 

Pusa P u r p l e  Long x Pusa p u r p l e  C lu ster  for  f r u i t  y i e l d ,  e a r ly  f r u i t  

y i e l d ,  f r u i t  length,  f r u i t  l e n g t h / f r u i t  d ia m eter  ( f r u i t  s h a p e  in d e x )  

and number of f r u i t s .  The c ro s s  Erangare x Pusa P u r p l e  C lus ter

showed h e t e r o b e l t i o s i s  for  y ie ld  and f r u i t  length and d ia m e ter ,  

f r u i t  l e n g t h / f r u i t  d ia m eter  ( f r u i t  s h a p e  i n d e x ) .

D. H eterosis a sso cia ted  w ith resista n ce  to w ilt in brinjal

Evolving F h y b r i d s  for  w i l t  r e s i s t a n c e  combined with y ie ld  

and a c c e p t a b l e  q u a l i ty  would be a boon for  g r o w e r s .  Information

on t h i s  l in e  a r e  a v e r y  few.

Daly (1 9 7 0 )  s t u d i e d  to le ra nce  of h y b r i d s  from a c ro s s

between SM 164 ( l o c a l )  and th e  s u s c e p t i b l e  local  v a r i e t i e s  F lo r id a

Market  and Violet de Berbentane .  F , and back  c r o s s e s  had

a h ig h e r  p r o p o r t io n  of to le ra n t  p l a n t s .  He f u r t h e r  r e p o r t e d  t h a t  

homogeneous l ines were obta in ed  from t h e  above c r o s s  through  

p e d ig re e  method of s e le c t io n .  These  l ines  showed an inc idence  le s s  

than 15% to b a c t e r i a l  w i l t ,  75 d a y s  a f t e r  p la n ting .  The to le ra n t

l in e  L-17 y i e l d e d  47 t / h a  in a t h r e e  month season .  Gopimony and 

Sreenivasan (1 9 7 0 )  r e p o r t e d  th a t  h y b r i d s  of a c r o s s  between c u l t i ­

va ted  b r i n j a l  v a r i e t i e s  and a wild v a r i e t y  Solanum melongena v a r .

insanum were c om ple te ly  r e s i s t a n t  to b a c t e r i a l  w i l t .  Rao and Ani l-  

kumar ( 1 9 8 0 )  r e p o r t e d  t h a t  h y b r i d s  of a c r o s s  between Solanum

melongena (P u s a  P u r p l e  Long) and Solanum indicum e x h i b i t e d
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r e s i s t a n c e  under f i e l d  condi tions  to w i l t ,  f r u i t  r o t ,  leaf  mosaic 

v i ru s  and b r i n j a l  f r u i t  b o r e r .  Madalageri  et^ al^. ( 1 9 8 3 )  r e p o r t e d  

t h a t  a h y b r i d  obta in ed  from West Coast Green Round to l e r a n t  to 

Pseudomonas solanacearum and th e  s u s c e p t i b l e  Pusa Krant i ,  is  h ig h ly  

r e s i s t a n t  and commercia lly  a c c e p t a b l e .  Narayanan ( 1 9 8 4 )  o b s e r v e d  

h e t e r o s i s  for  y i e l d  and r e s i s t a n c e  to b a c t e r i a l  w i l t  in c r o s s e s  SMI-10 

x Pusa P u r p le  Long and SM 6 x Pusa P u r p l e  C lu s ter .  Gangappa (1 9 8 6 )  

a lso  r e p o r t e d  a high de gree  of h e t e r o s i s  for  r e s i s t a n c e  to b a c t e r i a l  

w i l t  in West Coast Green Round x Pusa Kranti .  Evaluation of v a r i e t ­

ie s  and h y b r i d s  for  w i l t  r e s i s t a n c e  and f r u i t  y ie ld  by Thomas (1 9 8 7 )  

re v e a le d  t h a t  h y b r i d s  of commercial value were SMl-10  x Pusa 

P u rp le  Round, SMI-10 x Pusa P u r p le  Long, SM 6 x Black Beauty 

and SM 6 x Pusa P u r p l e  Round. At Kerala A g ric u l tu ra l  U n iv e r s i ty ,  

Geetha ( 1 9 8 9 )  undertook h e t e r o s i s  bree ding  programme and d e v elo p e d  

two h y b r i d s  SM 6 -2  x Pusa P u r p le  C lu ster  and SM 6 - 6  x SM-132, 

which were found r e s i s t a n t  to b a c t e r i a l  w i l t .

g l  P henotypic s ta b ility  in brinjal

P a ra m e te r s  of genotype  x environment (G x E) in te ra c t ion  

a r e  usefui  to measure  a d a p t a b i l i t y  and s t a b i l i t y  in crop  p l a n t s .  

Genotype x environment in te r a c t io n s  a r e  of  gre a t  im portance  in p la n t  

b re e d in g  on th e  s e le c t io n  of v a r i e t i e s  o v e r  wide  range of envir on­

ments. In re c e n t  y e a r s ,  much e m p h a s is  was l a i d  on natu re  of

genotype x environment in te ra c t io n s  and on te c h n i q u e s  used for

analy s in g  such i n te r a c t io n s .
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E b e r h a r t  and Russell  ( 1966 )  used th e  r e g r e s s i o n  a p p r o a c h .  

They r e g a r d e d  d e v ia t io n  from reg re s s io n  a s  an im por tant  component 

of v a r i e t a l  s t a b i l i t y ,  a s t a b l e  v a r i e t y  being one with a reg re s s io n  

l ine  of unit  s lo p e ,  d e v ia t io n  from re g re ss io n  tending to zero,  and

a h ig h e r  mean perform ance.  P e r k in s  and J in ks  ( 1 9 6 8 )  p ropos e d  t h a t  

a re g re s s io n  of G x E in te ra c t ion  on environmenta l  index should

be obta in ed  r a t h e r  than th e  re g re ss io n  of mean perform ance on the  

environmenta l  index .  J a i  ( 1 9 7 1 )  used an e s s e n t i a l l y  s i m i l a r  te chnique

as th a t  of E b e r h a r t  and Russel l  ( 1 9 6 6 ) .  He employed  an a l t e r n a t i v e

method of f i t t i n g ,  using maximum l ik e l ih o o d  e s t i m ate s  of a

s t r u c t u r a l  r e l a t i o n s h i p ,  w h e re  an a p p r o p r i a t e  jo in t  d i s t r i b u t i o n  was 

assumed.  Based on th e  p r i n c i p l e  of s t r u c t u r a l  r e l a t i o n s h i p  a n a l y s i s ,  

the  G x E in te ra c t io n  effe c t  of a v a r i e t y  is  p a r t i t i o n e d  into two 

components.  They a r e  th e  l in ea r  re s p o n s e  to environmenta l  e f fe c t s ,  

which i s  measured by a s t a t i s t i c  £  , and th e  d e v ia t io n  from th e  

l in e a r  re sponse;  X- A  p e r f e c t l y  s t a b l e  v a r i e t y  has { oC, A , =

( - 1 ,  1) and a v a r i e t y  with averag e  s t a b i l i t y  ( oC, A ) = (o,  i ) .

The p a ra m e te rs  of s t a b i l i t y  and G x E in te ra c t io n  a r e  studied  

in many c r o p s  for  measuring p h e n o ty p ic  s t a b i l i t y .  Information on 

th e s e  a s p e c t s  is  g e nera l ly  scanty  in b r i n j a l .  The a v a i l a b l e  in form at­

ion in tomato and b r i n j a l  a r e  re v ie w e d  h e r e .  Andronicescu e t  a l .  

( 1 9 6 2 )  sugges ted  t h a t  t h e  e x p r e s s i e n  of h e t e r o s i s  in tomato was 

a ffec ted  by  ecologica l  c ondi t ions .  However, Ognyanova ( 1 9 7 0 )

r e p o r t e d  t h a t  growth p e r i o d  being a s t a b l e  c h a r a c t e r  in tomato
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was not influenced by v a r ia t io n  in w e ath e r  cond i t io n s .  P e te r  and 

Rai ( 19 76 )  a f te r  conducting s t u d i e s  on 25 tomato v a r i e t i e s  r e p o r t e d  

t h a t  d a y s  to f r u i t  m a tu r i ty ,  p r im ary  b r a n c h e s / p l a n t  and in f lo res c en c e s/  

pla nt  were  p h e n o ty p ic a l ly  s t a b l e  c h a r a c t e r s .  They a lso  r e p o r t e d  

t h a t  th e  tomato v a r i e t i e s  HS 101, F i r s t ,  Momor and Marglobe

were s u i t e d  for  high y ie ld in g  environments ,  w h i le  Pusa E arly

Dwarf, Roma and B 2247 grew well  in poor envir onm ents .  Kalloo 

and Pandey ( 19 79 )  a lso  i d e n t i f i e d  HS 101 as a h ig h ly  s t a b l e  v a r i e t y .  

Olalde e t  a l . ( 1 9 8 3 )  o b s e r v e d  th e  e f fe c t  of G x E in te rac t ion  in

18 tomato v a r i e t i e s  and r e p o r t e d  Nova 1 ( I t a l y )  and Campbell  28

(USA) to be  th e  most s t a b l e  v a r i e t i e s .  Sharma ( 1 9 8 3 )  recommended 

Sweet 72 and Angurlata for  high y ie ld in g  envir onm ents .  Stofel la  

et  al_. ( 1 9 8 3 )  worked on s t a b i l i t y  d i f f e r e n c e s  fo r  y i e l d  in f r e s h  

market  tomatoes.  G x E in te ra c t io n s  were s ig n if ic a n t  for  weight  

and number of f r u i t s .  V a r ie t ie s  Burgis ,  C as tlehy  1035 and Duke 

were s t a b l e  and s u i t a b l e  for  high y ie ld in g  conditions  while  the  

c u l t i v a r  F lo ra  Dade was s u i te d  to low y ie ld in g  environments .  Chong 

et al_. ( 1 9 8 4 )  s t u d i e d  e f fe c ts  of genoty pe,  environment and t h e i r  

in te ra ct io n  on biological  e a r l i n e s s  In tomato and found t h a t  ef fects

of th ese  t h r e e  p a ra m ete rs  were s ig n if ic a n t ,  th e  e ffect  of environment 

being t h e  g r e a t e s t .  Konstantinova e t  a l .  ( 1 9 8 4 )  o b s e r v e d  th a t  

genotypes with e x c l u s i v e l y  L ycopers icon esculentum genetic  

background were more s t a b l e  than th o s e  with  Lycopers icon

p im pin ell if o lium  in t h e i r  p e d ig r e e .  Sharma and Nandpuri  ( 1 9 8 4 )  

s tu d i e d  s t a b i l i t y  of 15 tomato v a r i e t i e s  and found Punjab Chouhara ,



Punjab Kesri  and Punjab T r o p ic  as s t a b l e  v a r i e t i e s .  C u l t iv a r  t r i a l s  

of p ro c e ss in g  tomatoes grown in Ontario for  2 y e a r s  a t  5 lo cat io ns ,  

each ye ar  were s tu d ie d  by Poysa  et_ al_. (1 9 86 )  for  g e n o ty p e -e n v i ro n -  

ment i n t e r a c t i o n s .  C u l t iv a r s  were e v alu a ted  for  p h e n o ty p ic  s t a b i l i t y  

and d e s i r a b i l i t y  using re g r e s s io n  c o e f f ic ie n ts ,  mean s q u a r e  de via t ion  

from l in e a r  r e g re s s io n  and * t* t e s t  comparisons of genotype mean 

with environmenta l  means.  Genotype-environment in te ra c t io n s  werq 

s ig n if ic a n t  for  y ie ld  of m a r k e ta b l e  f r u i t  each year  and in a combined 

a n a ly s is  a c r o s s  y e a r s .  Regression a n a l y s i s  in d ic a ted  t h a t  lo w -y ie ld in g  

genotypes had above a v e r a g e  y ie ld  s t a b i l i t y  a c r o s s  environments ,  

whi le  s e v e r a l  high y ie ld in g  genotypes  were u n s tab l e .  S e v e ra l  c u l t i v a r s  

were d e s i r a b l e  because th e y  had a high mean y i e l d  and d id  not 

have  lower y i e l d s  than t h e  t e s t  mean in any of th e  5 environments .  

Regression a n a ly s is  alone could r e s u l t  in mis leading conclusions 

about  t h e  performance of high y ie ld in g  tomato g enotypes .  Large 

geno ty pe-e nvironm ent in te ra c t io n  v a r ia n c e s  r e l a t i v e  to genotype 

var ian ce s  were d e t e c t e d .  The in te ra c t io n  v a r ia nce  components i n v o l v ­

ing y e a r  were la rge  r e l a t i v e  to th e  genotype- loca t ion  in te ra c t ion  

v a r ia n c e ,  ind ic a ting  t h e  need for  multi  year  evaluation and se le c tion  

for  s t a b i l i t y  even when b re ed in g  for  a l im i ted  geogra phic  re g io n .  

S t a b i l i t y  and v a r ia t io n  for  f r u i t  y i e l d ,  s o lu b le  s o l i d s  and c i t r i c  

a c id  content  of e ig h t  tomato c u l t i v a r s  were i n v e s t ig a te d  by B erry  

et  a l . ( 1 9 8 8 ) .  They found t h a t  Ohio 7814 had above average  y i e l d

and y ie ld  s t a b i l i t y .  C u l t iv a r s  showed a wide range of v a r ia t io n  

for  s o lu b le  s o l id  (%). and c i t r i c  a c i d .  Ohio 7870 was the  l e a s t
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v a r i a b l e  in s o luble  s o l i d s  and Heinz 2653 t h e  most v a r i a b l e .  Regard­

ing c i t r i c  a c i d ,  'Heinz 7 2 2 '  had t h e  l a r g e s t  seasonal  v a r ia t io n ,

where  as  'Ohio 7 8 1 4 ’ had th e  l e a s t .

Ushamani ( 1 9 8 7 )  e v alu a ted  26 im proved l in e s  of b r i n j a l

during two seasons  in two c ontr as ti ng  e n v iro n m e n ts -h ig h ly  f e r t i l e  

and low f e r t i l e .  The genotype  x environment i n te ra c t io n  was h ighly  

s ig n if ic a n t  fo r  plant  h e i g h t ,  p r im ary  b r a n c h e s / p l a n t ,  a v erag e  f r u i t  

weight  and y i e l d / p l a n t .  The l ine  SM 6 - 6  PL and SM 6 -3  SP were 

s u i t a b l e  for  high y ie ld in g  environments  and SM 6 - 8  PL and SM 6-1 SP 

s u i t a b l e  for  low y ie ld in g  env ironments .  I t  was o b s e r v e d  t h a t  s t a b i l i t y  

for  y i e l d ,  in ge n era l ,  d e pended  on s t a b i l i t y  of p r im a r y ,  b r a n c h e s /  

plant  ( r  = 0 . 5 5 )  and f r u i t s / p l a n t  ( r  = 0 . 6 0 ) .  Khurana e t  a l . ( 1 9 8 7 ) ,  

while s tu d y in g  th e  perform an ce of 11 b r i n j a l  v a r i e t i e s  a t  His sar

during 19 82 -8 4 ,  o b s e r v e d  d i f f e r e n t i a l  response  among v a r i e t i e s  to 

environments and s ig n i f ic a n t  genoty pe-environm en t i n te r a c t io n .  Signi­

f ic ant  d i f f e r en c e s  e x i s t e d  among v a r i e t i e s  for  y i e l d  and s t a b i l i t y  

p a r a m e t e r s .  H4 y ie ld e d  th e  h i g h e s t  and was th e  most s t a b l e .  Sidhu

(19 8 9 )  examined the  p h e n o ty p ic  s t a b i l i t y  of 15 pro m isin g  long and 

round f r u i t e d  genotypes of b r i n j a l  in 4 env ironments .  All th e  geno­

ty p e s  used m  th e  s tu d y  and th e  environments  d i f f e r e d  s ig n i f ic a n t ly  

from each o t h e r .  The genoty pes  i n t e r a c t e d  c o n s i d e r a b l y  with the  

environmental  condi tions  of d i f f e r e n t  y e a r s .  The genotype  S-16 

e x h i b i t e d  ab o v e  a v e r a g e  s t a b i l i t y .  I t  a l s o  gave above a v er ag e  y i e l d s  

in a l l  environm ents  in dic a t ing  i t s  s u i t a b i l i t y  for  a l l  t h e  environments .



V a rie t ies  P - 8 ,  Annamalai,  PPL and BR-112 were a lso  s t a b l e .  V a r ie t ie s  

KT-4, Punjab Chamkila and ARU 2-C were u n s t a b l e .  Vadivel  and 

Bapu ( 1 9 8 9 )  e v a lu a te d  10 promising genotypes  of b r i n j a l  for  f r u i t  

y ie ld  in bim onthly  s ta g g e re d  plantings during 1 9 8 7 - i 9 8 8  and r e p o r t e d  

s ignif ic ant  ge notype-e nvironm ent in te r a c t io n s ,  in d ic a t in g  d i f f e r e n t i a l  

response  of g e notypes .  The genotypes Ep 65 and Annamalai were 

more s t a b l e  with high f r u i t  y i e l d  o v e r  th e  environm ents .  CO-2 

f a i r e d  well  under l e s s  fa v o u ra b le  environments  and th e  genotypes  

CO-1 and Ep. 44 f a i r e d  well  under le ss  fa v o u ra b le  environments .

F. Inheritance of w ilt  resista n ce

Information on mode of in h e r i ta n c e  of r e s i s t a n c e  to wil t  

would be useful  in the  choice  of a p p r o p r i a t e  breedin g  programmes.

Kelman ( 19 53 )  r e p o r t e d  t h a t  r e s i s t a n c e  to Pseudomonas 

solanacearum in tobacco and b r i n j a l  had al l  the  a p p e a r a n c e  of being 

hor izonta l  ie .  r e s i s t a n c e  to wil t  was c o n tro l le d  by poly genes .  Suzuki 

e t  aK ( 1 9 6 4 )  o b s e r v e d  t h a t  b a c t e r i a l  w i l t  r e s i s t a n c e  in b r i n j a l  

v a r i e t i e s  Taiwan Naga and OTB-1 was h e r e d i t a r y  and i n h e r i t e d  as 

a q u a n t i t a t i v e  c h a r a c t e r  c ontro l led  by a number of genes.  Akiba

( 1 9 7 2 )  r e p o r t e d  t h a t  r e s i s t a n c e  to Pseudomonas so lanacearum 

is  co n tro l led  by a p a i r  of dominant genes .  Kuriyama ( 1 9 7 5 )  r e p o r t e d  

t h a t  b r e e d in g  a comple te ly  r e s i s t a n t  s t r a i n  of b r i n j a l  again s t  b a c t e r i a l  

wilt  might be d i f f i c u l t  becaus e  of t h e  involvement of poly genes .  

Graham and Yap ( 1 9 7 6 )  conducted a va r ia n c e  component a n a l y s i s
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*"*1 ’ ^ 2 ’ ^1*  ^ 2 ’ ^ 1  anc* ^ 2  9e n e r a tions of a c r o s s  between

r e s i s t a n t  and s u s c e p t i b l e  c u l t i v a r s .  Es timates  of h e r i t a b i l i t y  of 

42% (nar row  s en s e )  and 53% (b r o a d  sense )  wi th a degre e  of 

dominance of 75% were o b s e r v e d  for  y i e l d .  Using a set  of 9 

p a r e n ts ,  9 F 1 h y b r i d s ,  9 progenies  and 17 back c r o s s  progenies  

involving 3 r e s i s t a n t ,  3 to l e r a n t  and 3 s u s c e p t i b l e  p a r e n t s ,  Dutta 

and Kishun ( 1 9 8 2 )  found t h a t  r e s i s t a n t / t o l e r a n t  reaction  to b a c t e r i a l

w i l t  was c o n tro l le d  by a s e t  of r e c e s s i v e  genes.  Manjunath and 

Dutta ( 1 9 8 7 )  in a 9 x 9 d ia l l e d  s tudy  to e l l i c i t  information on th e  

ge netics  of w i l t  r e s i s t a n c e  o b s e r v e d  th e  action of both a d d i t i v e  

and non a d d i t i v e  genes in controll in g  b a c t e r i a l  w i l t  r e s i s t a n c e .  The 

a d d i t i v e  genetic  v a r ia nce  was more than t h r e e  t imes t h a t  of dominance 

variance  in dic a t ing  p re p o n d e ra n c e  of a d d i t i v e  genes in contr o ll in g  

r e s i s t a n c e .  They f u r t h e r  confirmed t h a t  re s i s t a n c e  to b a c t e r i a l  wil t  

was c o n t ro l le d  by r e c e s s i v e  genes act ing a d d i t i v e l y .  At l e a s t  two

groups  of dominant genes c o n tro l le d  s u s c e p t i b i l i t y  to b a c t e r i a l  wil t  

in b r i n j a l .  Li e t  al_. ( 1 9 8 8 )  s ta t e d  t h a t  in a few c r o s s e s  where  

th e  d i d  not d i f f e r  s ig n if ic a n t ly  from t h e  more r e s i s t a n t  p a r e n t s ,  

dominance was shown. In an o th e r  c r o s s ,  where F was midway between 

th e  p a r e n t s ,  no a p p a r e n t  dominance was shown. In ye t  a n o th e r  

c r o s s ,  r e s i s t a n c e  was im proved by combining genes from two 

s e le c te d  l in e s  and t h i s  may be as  example  of a d d i t i v e  e f fe c ts  of

minor gene,  where  a few genes a r e  c o n t r ib u te d  by both th e  p a r e n t s .  

They r e v e a l e d  t h a t  t h i s  complex na ture  of wilt  r e s i s t a n c e  in b r i n j a l

a p p e a r s  to be s i m i l a r  to r e p o r t s  showing polygenes for  r e s i s t a n c e
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in tomato or a p a r t i c u l a r l y  dominant or  r e c e s s i v e  in h e r i ta n c e  of 

b a c t e r i a l  w i l t  r e s i s t a n c e  in tomato.

Swaminathan and Sreeniv asan  (19 71 )  r e p o r t e d  t h a t  re s i s t a n c e  

to b a c t e r i a l  wilt  was monogenically c o n tro l le d  and was t r a n s m i t te d  

to and back c ross  progenies  c o m p le te ly .  The donor pa re n t  Solanum 

melongena v a r  insanum c a r r i e d  dominant gene for  r e s i s t a n c e .  The 

F.| h y b r i d s  were r e s i s t a n t  s in ce  i t  had th e  dominant gene for  r e s i s t ­

ance.  S tu dies  of i n t e r v a r i e t a l  h y b r i d s  of b r i n j a l  by Vijayagopal  

and Sethumadhavan ( 1 9 7 4 )  r e v e a l e d  t h a t  wil t  r e s i s t a n c e  was contr o lled  

by a s in g le  dominant gene.  Gopimony (1983 )  s t u d i e d  i n h e r i ta n c e  

of b a c t e r i a l  wil t  r e s i s t a n c e  in b r i n j a l  and concluded t h a t  i t  is  mono­

genically  and dominantly co n t ro l le d .  T h is  c h a r a c t e r  was confirmed

to be p u re ly  of a q u a l i t a t i v e  nature  from screening r e s u l t s  of F M
3 3

f a m il ie s .  Narayanan (1 9 8 4 )  r e p o r t e d  t h a t  r e s i s t a n c e  to b a c t e r i a l

w i l t  was i n h e r i t e d  as a dominant c h a r a c t e r .  Gopinath and Madalager i  

(1986X s t u d i e d  r e s i s t a n c e  to b a c t e r i a l  w i l t  in b r i n j a l  and r e p o r t e d

a high degre e  of h e t e r o s i s  for  r e s i s t a n c e  to b a c t e r i a l  wilt  in West 

Coast Green Round 112-8  (WCGR-112-8)  x Pusa Kranti and t h i s  was

i n h e r i t e d  as a s in gle  dominant gene.

S tu d ie s  conducted a t  Kerala A gric ul tura l  U n iv e rs i ty  involving 

c r o s s e s  of 3 isogenic l ines  of b r i n j a l  namely SM 6 - 2 ,  SM 6 - 6  and

SM 6 -7  with Pusa P u r p l e  C lu s ter ,  SM-132 and Pant Ritura j  r e v e a le d  

t h a t  th e  F lS in which both the  p a re n ts  in v o lv ed  were r e s i s t a n t ,
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were r e s i s t a n t .  But h y b r i d  in which a s u s c e p t i b l e  genotype  was 

one of the  p a r e n ts  was e i t h e r  s u s c e p t i b l e  o r  m odera te ly  r e s i s t a n t .  

This  shows t h a t  r e s s i s t a n t  F^s  could be d e v e lo p e d  by c ro s s in g  

r e s i s t a n t  p a r e n ts  only which r e v e a l s  the  r e c e s s i v e  mode of inhe r i ta nc e  

of b a c t e r i a l  w i l t  r e s i s t a n c e  (KAU, 1 9 8 9 ) .



M dte.tia.il a n d  M etkedl
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MATERIALS AND METHODS 

A. Evaluation o f h y b rid s  resista n t to b acterial w ilt

The p r e s e n t  s t u d i e s  were i n i t i a t e d  during January 1990

and th e  e v alu ations  were made dur ing A p r i l  1990-June  1991 in the  

vegeta b le  r e s e a r c h  p l o t s  of Department of O le r ic u l tu r e ,  Kerala 

A gricultura l  .U n iv e r s i t y ,  V e l la n i k k ara .  T h is  a re a  i s  located  a t  an 

a l t i t u d e  of 23 m above MSL and is  between 10° 32" N and 76° 16" E

longi tude .  I t  enjoys  a warm humid t r o p i c a l  cl imate .

1 . Experim enta l  m a te r ia ls

The m a te r ia ls  c o m p ris ed  of s i x  l ines  of b r in j a l  and t h e i r

3 F 1 h y b r i d s .  T hree  of th e  above  l ines SM 6 - 2 ,  SM 6 - 6  and SM 6 -7  

(Sury a )  w are  d e r i v e d  from SM-6 a h i g h l y  segregating  l in e  r e p o r t e d  

r e s i s t a n t  to b a c t e r i a l  w i l t  ( G o p a la k r is h n a n  and G o p a lak r ish n a n ,

1 9 8 5 ) .  These  t h r e e  l ines were evolv ed  through p u re l in e  and s in gle  

Plant  meth ods  of s e le c t io n  p r a c t i c e d  continuously for  e ig h t  

generat ions  (S h e e l a ,  1982; Shankar ,  1984; J e s s y k u t t y ,  1985; Ushamani,

1 9 8 7 ) .  The o t h e r  l ine s  were Pusa P u r p l e  C lu s t e r ,  SM-132 and Pant

R itura j .  The t h r e e  F, h y b r i d s  were SM 6 -2  x Pusa P u r p l e  C lu s t e r ,

SM 6 -6  x SM 132 and SM 6 -7  x Pant R i tu r a j .  Sources and d i s t i n c t  

morphological  c h a r a c t e r s  of th e  l ine s  a r e  given in Ta ble  1 and Pla te s



Ta ble  1. Sour ces ,  p e d i g r e e  and d i s t i n c t  morphological  c h a r a c t e r s  of 6  g e n o t y p e s  of b r i n j a l

Genotypes Sources P e d ig re e P r i c k l y /
non-
p r i c k l y

Flower
colour

F r u i t
s h a p e

F r u i t
co lo ur

C l u s t e r e d /
s o l i t a r y

R e s is ta n c e /  
s u s c e p t i b i l i t y  
to b a c t e r i a l  
Wilt

Surya K.a . u . Single  p l a n t  
s e le c t io n  
from SM 6

Non
p r i c k l y

P u rp le Oval P u r p l e S o l i t a r y R es is ta n t

Pant Rituraj GBPUAT 
Pant Nagar

D e r i v a t i v e  
of  T3 x PPC

Non
p r i c k l y

P u rp le Round P u r p l e S o l i t a r y S u s c e p t i b l e

SM 6 - 6 k . a . u . Pure  l ine  
s e le c t io n  
from SM 6

Non . 
p r i c k l y

P u rp le Long White S o l i t a r y R es is ta n t

SM 132 K.A.U. Local 
c o l le c t io n  
from P a la i

P r i c k l y Pu rp le Long White S o l i t a r y R e s is ta n t

SM 6 -2 K.A.U. Single  plant  
s e l e c t i o n  
from SM 6

Non
p r i c k l y

P u rp le Long P u r p l e S o l i t a r y R e s is ta n t

Pusa P u rp le  
Cluster

I . A . R . I .  
New Delhi

Sele ct io n  
from Nurki

Non
p r i c k l y

P u rp le Long P u r p l e C l u s t e r e d R e s is ta n t

Co
O



P l a t e  1. Surya



P l a t e  2.  Pan t  R i t u r a j



P l a t e  3 .  SM 6 - 6



P l a t e  4 .  SM-132



P l a t e  5 . SM 6 - 2



P l a t e  6 .  Pusa P u r p l e  C l u s t e r

Vi
 

1



P l a t e  7 .  Surya  x Pan t  R i t u r a j



P l a t e  8 .  SM 6 - 6  x S M -132



P l a t e  9 .  SM 6 - 2  x P u sa  P u r p l e  C l u s t e r
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2.  Expe r im enta l  methods

( a )  Development of h y b r i d s

The s i x  p a re n ts  were grown in the  p lo ts  and pots  and 

h y b r i d i z a t i o n  was done during F e b ru a ry  to May 1990. Long and 

medium s t y l e d  f low e rs  were  s e le c te d  for  c ro s s in g  pu rp o s e .  

Emasculation of f lower buds  was c a r r i e d  out and th e y  were covered  

with p a p e r  bags.  The flower buds from male p a re n ts  were s i m i l a r l y  

p r o te c te d  to avoid  contamination by foreign  pollen g ra in s .  P o l l i n a t ­

ion was perform ed in th e  v e r y  next day of emasculation.  P oll in ate d  

f lowers  were c o v e r e d  and l a b e l l e d .  The following F^s were 

g e n e r a t e d .

SM 6 -7  x Pant R itura j

SM 6 - 6  x SM 132

SM 6 - 2  x Pusa P u r p l e  Cluster

( b )  E x p e r im e n ta l  design

Seedl ings  were t r a n s p la n t e d  a f t e r  40 th day of sowing in 

a  randomized block design with 3 r e p l i c a t i o n s .

Number of t re a tm e n ts  -  9

T^ -  Surya

T^ -  Pant Ritura j

T3 -  Surya x Pant R itura j
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-  SM 6 - 6

-  SM 132

-  SM 6 - 6  x SM 132

-  SM 6-2

-  Pusa P u r p le  Cluster

-  SM 6 - 2  x Pusa Purple  Clu ster

Number of p l a n t s / p l o t  

Plot  s iz e  (m2 ) 

Spaclngs

Number of seasons

-  16

-  7 . 2

-  75 cm x 60 cm

-  4 -  A p r i l -S e p t e m b e r  1990

June-January  1990-91 

O c to b er -A p r i l  1990-91 

F e b r u a r y - J u n e  1991

Basal dose o f farm yard manure (20  t/h a) was a p p lie d .  

Chemical fe r t il iz e r s  w ere a p p lied  at the rate of l i  tim es the  

Kerala A gricultural U n iversity  Package of P ractices Recommendations 

1989 of 7 5 :4 0 :2 5  kg/ha of N:P.,05  and K.,0 r e s p e c tiv e ly . Full P2 0  , 

i N and t KjO were a p p lied  as basal dose, i  N and 3  K2 o were 

ap p lied  25 days after planting. The remaining ith  N was a p p lied

one month a fter  f ir s t  top d ressin g . Plots were irr ig a ted  tw ice a

week dur ing non ra iny  seas ons .
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The q u a n t i t a t i v e  c h a r a c t e r s  o b s e r v e d  were plant  he ight  

(90  DAS and 120 DAS), da ys  to f lo w er ,  days  to f i r s t  f r u i t  s e t ,  

days  to f i r s t  h a r v e s t ,  p r i m a r y  b r a n c h e s / p l a n t ,  to ta l  f r u i t s / p l a n t ,  

tota l  y i e l d / p l a n t  (g )  , a v e r a g e  f r u i t  weig ht,  fr u i t in g  p e r i o d ,  % of 

p ro d u c t iv e  fl ow ers  and % of wil te d  p la n ts .  Wilted p la n ts  were 

counted a f t e r  conducting ooze t e s t .  Counts of w i l te d  p la nts  were 

taken.  The genoty pes  were s co r e d  acc ord in g  to Mew and Ho ( 1 9 7 6 ) .

R -  Res is ta nt  ( Z , 20% pla nts  w i l t e d )

MR -  Moderately r e s i s t a n t  (2 0  -  40% plan ts  w i l te d )  

MS -  Moderate ly s u s c e p t i b l e  (40  -  60% pla nts  w i l te d )  

S -  S u s c e p t i b le  ( >  60% p lants  w i l te d )

Index to e a r l i n e s s  was es t im ate d  using th e  formula,

a 1 . + a,
2

+ a
Index to E a r l i n e s s  IE n

c,  + c2
+ c

n

where ai = y i e l d  of v a r i e t y / h y b r i d  on i th day 

c i  = y ie ld  of control  (Surya )  on i th day 

n = 5 (number of h a r v e s t s )

3.  S t a t i s t i c a l  a n a l y s i s

( a )  A naly sis  of va r ia nce

Data r e c o r d e d  were an a ly s e d  c h a r a c t e r  wise as d e s c r i b e d  

by Panse and Sukhatme ( 1 9 6 7 ) .
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General  a n a l y s i s  of variance  and pooled a n a l y s i s  of va riance  

were done for  a l l  the  q u a n t i t a t i v e  c h a r a c t e r s .

( b )  Es timation of h e t e r o s i s

H e te rosis  o v e r  mid parent,  ( r e l a t i v e  h e t e r o s i s ) ,  b e t t e r  

pa re n t  ( h e t e r o b e l t i o s i s )  and s t a n d a r d  v a r i e t y  ( s t a n d a r d  h e t e r o s i s )  

were Calculated (Hayes et^ aK , 19 65 ) .

The formulae used were

H e te r o b e l t io s is

" l
-  MP

MP

^1
-  BP

BP

"1
-  SV

x 100

x 100

x 100
SV

where

midF j ,  MP, BP, SV were th e  mean performance of F h y b r i d ,

p a re n t ,  b e t t e r  pare nt  and s ta n d a r d  v a r i e t y  r e s p e c t i v e l y .  The

r e s p e c t i v e  CDs were a lso c a lc u la te d .

CD = SE x t value

SE for  RH = EMS /
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SE for  HB and SH -  - - ---­
V r

where

EMS -  E r r o r  Mean Square 

r  -  Number of r e p l ic a t io n s

(c )  S t a b i l i t y  Analy sis

S t a b i l i t y  a n a l y s i s  for  a l l  the  c h a r a c t e r s  over  four e n v i ro n ­

ments were c a r r i e d  out as per  E b e r h a r t  and Russell  ( 1 9 6 6 ) .

E b e r h a r t  and Russell  model ( 19 66 )  (ER model)

Yi i  = ui + BiIj +

where,

-  Variety mean of the  i v a r i e t y  at  the  environment

= 1 >' 2 ......................... v; j  = 1, 2 ........................ , n)

t h
Uj = Mean of i v a r i e t y  ove r  a l l  environments

Si = Regression coeffic ient  t h a t  measures th e  re sponse  of the  
■ th .
i v a r i e t y  to vary in g  environments

Ij  = Environmental  index which is  defined as th e  d e v ia t io n  

of the  mean of a l l  v a r i e t i e s  a t  th e  j th environment from 

th e  grand mean

<fij  = Deviation from re g re ss io n  of the  i th v a r i e t y  in th e  j th 

environments

I j  is  ob ta in e d  as

i= 1  1=1 j=1 s t
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i  = 1, 2 ......................................................  55

j  = l i  2 ...........  3

S

So t h a t  = ^

j = 1

The two p a ra m e te rs  of s t a b i l i t y  are

S
£  Y-. . I .

i j  j
Regression c oeffic ient  ( b i )  = J = 1____________

j=1

S 2 2
Mean square deviation (S d i2 )= £.cf i i  -

. S-2 r
J =1

S S

where ^ - ^ i j 2 = ( f v i 2  - bi £  Y..I .

j= 1  j = i  1J J

S Y . .2
C T i 2 = £ y . 2 - - ±

J = i l j  S

Y . . . I  2 
S J

b i. £  v i j  .  J f — —  

J - 1  4  I .2
^  J

j=1
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A naly sis  of va r ia n c e  t a b l e  under  E b e r h a r t  and Russel l  ( 1 9 6 6 )
model a r e  given below

Source df SS MS

Total

t S

st_1 £■ Y;j2 -  CF

1 = 1 0=1
Ij

V a rie ties

Envt + Var x 
Environment

t-1

( - 1 ) + ( t - 1 )
(S-1)

1 Y, - CF
S i = 1

t S

4-  4  
i=1 0=1

4 -  4 -  Y i j  -  4 -  

i= 1

T Y. 2 
i .

MS,

Environment
( l i n e a r )

Variety x
environment
( l i n e a r )

( t - 1 )

Z  Y..I.T
, J

x \ t l _____
t s .

^  j
0=1

s
4

0=1
Y. .1. 

^  i j  0

i =1 4  1 /
^  0

0 = 1

S . S . d u e  to 
e n v i r o n  rrbnt

MS,

Pooled d e v ia t io n  t ( S—2)
t S

4-  6 i j  

J=1 0=1

/ i - 2 MS,

Variety 1

Variety t

( S - 2 )

S-2

/ / i j 2

0=1

s

0 = 1

Pooled e r r o r  S ( t - 1 )  ( r - 1 ) Se
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' F ’ t e s t

1. To t e s t  t h e  d i f f e r en c e  of th e  d i f f e r e n c e  among th e  v a r i e t y
MS1

means,  t h e  1F 1 t e s t  is  de fined as F = -----
ms3

2 .  The e q u a l i ty  of re g re s s io n  c oeffic ient  is  t e s t e d  by ' F '  t e s t  

F = MS2 /MS3

3 .  The in d i v i d u a l  devia t io n  from l in e a r  reg re s s io n  is  t e s t e d  a s ,

( <f i j 2 S-2 )

A genotype  with unit re g re s s io n  coef fic ient  ( b ( i )  = 1) and

devia t io ns  from r e g r e s s i o n  not s ig n if ic a n t ly  d i f f e r e n t  from zero  

2
(s“d(i) = o) was c o n s id e re d  to be s t a b l e  one.

B. Inheritance o f r esista n c e  to  b a cteria l w ilt

The c r o s s  SM 6 - 7  ( S u ry a )  x Pant Ritura j  was used  to s tu d y  

i n h e r i ta n c e  of r e s i s t a n c e  to b a c t e r i a l  w i l t .  Surya is  a b a c t e r i a l  

w i l t  r e s i s t a n t  v a r i e t y  re l e a s e d  by th e  Kerala A g ric u l tu ra l  U n iv e r s i ty .  

Pant Ritura j  is  a ve ry  s u s c e p t i b l e  v a r i e t y  to b a c t e r i a l  wil t  under 

V e l lan ikkara  condi t ions .  Hence th e  F^ of t h i s  c r o s s  (SM 6 - 7  x Pant 

R i tu ra j )  was used for  th e  s t u d y .
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1. M ateria ls

P1 ’ P2 ’ P1 ’ P2 ’ BC1 and BC"2 9e nerations  b a c t e r i a l  wil t

r e s i s t a n t  v a r i e t y  Surya  and s u s c e p t i b l e  v a r i e t y  Pant  Ritura j  were 

u t i l i z e d  to s tu d y  th e  i n h e r i ta n c e  of r e s i s t a n c e  to b a c t e r i a l  w i l t .

2.  Expe r im enta l  methods

F if ty  p lan ts  each under p a r e n ta l  and generat io ns  and

250 p la n ts  each under F ̂  and back c r o s s  generat ions  were grown 

during M arch-Ju ly  in a w i l t  s i c k  s o i l .  Wilted p la n ts  were counted 

a f t e r  conducting ooze t e s t .

3 .  S t a t i s t i c a l  a n a ly s is

The agreement of t h e  o b s erv ed -  values with the  e x p e c te d

values is  t e s t e d  by 7^  t e s t  of 'goodness of f i t '  with n-1 df ,

where  n is  th e  number of c l a s s e s  (Panse  and Sukhatme,  19 54 ) .
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RESULTS

Data r e c o r d e d  in t h e  p re s e n t  s tu dy were a n aly s ed  and

r e s u l t s  a re  p r e s e n te d  under th e  following h e a d s .

A. General a n a l y s i s  of v a r ia n c e  for  d i f f e r e n t  c h a r a c t e r s

B. H eterosis  in b r i n j a l

C. P h e n o ty p ic  s t a b i l i t y  in b r i n j a l

D. Inh e r i ta n c e  of r e s i s t a n c e  to b a c t e r i a l  wil t  in b r i n j a l

A. General a n a ly sis  of variance for d ifferen t ch aracters

General  a n a l y s i s  of v ar ia nce  showed s ig n if ic an t  d i f feren c es  

among genoty pes  for  m ajo r ity  of th e  c h a r a c t e r s  in a l l  th e  four 

seasons  ( T a b l e  2 ) .  The genotypes d i f f e r e d  s ig n if ic a n t ly  for  to ta l  

f r u i t s / p l a n t ,  a v erag e  f r u i t  weig ht,  f r u i t in g  p e r i o d  and wil t

inc idence  (%) in a l l  t h e  four seasons.  In the  f i r s t  season,  genotypes

d i f f e r e d  s ig n i f ic a n t ly  for  d a y s  to f lo w e r ,  da ys  to f i r s t  f r u i t s e t ,  

p r im a r y  b r a n c h e s / p l a n t ,  to ta l  f r u i t s / p l a n t ,  a v erag e  f r u i t  weight ,  

f ru it in g  p e r i o d ,  p ercenta ge  of p r o d u c t i v e  flowers  and percen tage  

of wilt  inc id ence  (%) . The genotypes d i f f e r e d  s ig n i f ic a n t ly  during

th e  second season for  p la n t  h e ig h t  a t  120 DAS, to ta l  f r u i t s / p l a n t ,  

to ta l  y i e l d / p l a n t ,  av er a g e  f r u i t  weig ht,  f ru i t in g  p e r i o d ,  percentage  

of p r o d u c t i v e  f low e rs  and perc enta ge  of w i l t  in c id e n ce .  During the



Table 2 . General an aly sis  of v arian ce  In 6 v a r ie tie s  and 3 h y b rid s  of b rin ja l during  four seasons

Sources of df Mean squares

variation *■ Plant height Days to 
flower

Days to 
f i r s t  
fru it 

s e t

Days to 
f i r s t  

h arv est

P rim ary•
branches/
plant

Total Total
y ie ld /
plant

Average
fru it

weight

Fruiting
period

% of 
product­
ive
flow ers

Incidence
90 DAS 120 DAS fru its /

plant
of wilt 

(% )

Replication
2 E1 618.94 395.25 700.72 968.59 995.17 0 .4 2 465.00 738702.01 31 .98 1044.31 6.81 5 .93

E2 150.93 141.99 24.67 58.02 111.73 0 .2 5 312.18 121624.00 9 .8 4 530.61 100.38 208.71

E3
128.34 91.46 49.80 47.97 25.24 0 .17 10.25 11540.00 4.54 147.80 38.34 202.69

E4 25.27 120.94 18.30 0.54 2.21 0 .0 9 5.34 22152.00 14.87 34.65 78.41 131.12

Treatments
8 E1 

E2

262.39

94.76

329.73

302.31

254.87

42.64

286.38

124.05

319.89

344.74

nn
1.07

0.61

557.53
nn

776.12

651707.55

953350.26

297.03
nn

88.15

nn
2145.05

nn
4461.85

nn
165.37

nn
425.45

*n
2297. 13

nn
2936.90

E3

an
185.66

no
112.03

nn
340.99

nn
287.62

nn
392.04

nn
0 .6 7

nn
485.52

nn
552090.00

nn
98.19

nn
1056.86

nn
455.66

nn
2599.35

E4 79.78
nn

301.50
nn

178.62
nn

126.26
nn

86.40 0.35
nn

441.98
nn

293583.49
nn

915.18 223.09 98.12 422.98

Error 16 E1 115.65 139.48 74.84 96.05 125.28 0.25 189.98 315838.2 4 92.07 344.81 34.88 65.28

E2 49.85 87.89 281.59 281.26 195.40 0.26 53.92 35418.00 6 .7 9 359.28 99.97 71.98

E3
37.94 18.64 69.63 63.71 76.53 0 .1 0 26.79 26078,00 4 .8 7 140.43 64.10 81.21

E4 28.40 27.61 18.89 13.79 8 .0 4 0 .1 9 6 .7 8 8761.63 9 .6 3 21 .57 42 .28 119.6

*  Significant at p = 0 .05  
^ S ig n if ic a n t a t p = 0.01
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t h i r d  season ,  s ig n if ic a n t  d i f ference  was o b s e r v e d  among genotypes  

for  a l l  t h e  c h a r a c t e r s  s t u d i e d .  Genotypes d i f f e r e d  s ig n if ic an t ly  

in fourth season for  a l l  c h a r a c t e r s  e x c e p t  p r im a r y  b r a n c h e s / p l a n t ,  

and percentage  of p r o d u c t i v e  f lo w e rs .

Pooled a n a l y s i s  of variance  ove r  environments  showed 

s ignif ic ant  d i f f e r e n c es  among environments  (T a b le  3 ) .  V ar ie t ies  

d i f f e r e d  s ig n if ic a n t ly  for  plant  he ig ht  (12 0  DAS), to ta l  f r u i t s / p l a n t ,  

to ta l  y i e l d / p l a n t ,  a v e r a g e  f r u i t  weig ht,  f r u i t in g  p e r i o d ,  % of 

p r o d u c t iv e  f low e rs  and % of wilt in c id ence .  Genotype x environment 

in te rac t ion  was s ig n if ic a n t  for  a l l  c h a r a c t e r s  e x c e p t  da ys  to f low er 

and d a y s  to f i r s t  f r u i t s e t .  Mean perform ance of genoty pes  in four 

seasons  and pooled mean a r e  p r e s e n te d  in Table  4 - 9 .

Plant  Height  ( 9 0  DAS)

Genotypes d i f f e r e d  s ig n if ic a n t ly  only dur ing  th e  t h i r d

season.  The t a l l e s t  genotype  was SM 6 -6  ( 4 8 . 6 3  cm) in the  f i r s t

season,  SM 6 - 6  x SM-132 ( 3 4 . 4 6  cm) in th e  second season,  Surya

( 3 9 .2 1  cm) in the  t h i r d  season and SM 6 - 2  x PPC ( 3 8 . 8 8  cm) in

the  four th  season.  The d w a rf  genotypes were Pusa P u r p le  Clu ster

( 2 4 . 5 5  cm) in t h e  f i r s t ,  Pant R itura j  in the  second ( 1 5 . 7 3  cm)

and in t h e  t h i r d  ( 1 4 . 2 2  cm) and SM 6 -6  ( 2 1 . 4 6  cm) in th e  four th 

s e a s o n s .



Table 3 . Pooled a n a ly sis  of varian ce  fo r 11 c h a ra c te rs  In b rin ja l

Sources of 
variation

df
Mean squares

Plant 

90 DAS

height 

120 DAS

Days to 
flower

Days to 
f irs t  
fru it 
set

Days to
f irs t
h arvest

Prim ary
branches/

plant

Total
fru its /
plant

Total
yield/
plant

Average
fru it
weight

Fruiting
period

% of 
produc­
tiv e  
flow ers

Incidence 
of w ilt 

(%)

Seasons 3
«■»

654.43
»ft

1240.09 np np 1219.61
ftft

11.38 162.91
«■«

492512.66 278.16 7895.85 656.13
«>

2344.61

Treatments 8 219.90 170.14 np np 148.63 0 .6 9 553.98 537065.27
ftft

290.70 1452.40
ftft

273.70
ftft

6595.98

Interaction 
(Seasons x 
treatm ents)

24
»»

134.23 59.46 np np 77.46
ftft

0 .6 7 66.58 93281.92 58.49 392.18 35.94
ftft

553.46

Pooled
erro r

64 57.46 68.41 np np 101.31 0 .2 0 69.37 96524.07 28.34 216.52 60.31 84.52

* Significant at p = 0.05
■^Significant a t p = 0.01
np -  Interaction is  not present



Table  4.  Mean p e r fo rm an ce  of 6 v a r i e t i e s  and 3 F 1 h y b r i d s  of b r i n j a l  for  plant  h e ig h t  a t  90 and 120 DAS

Genotypes Plant  h e ig h t  ( 9 0 DAS) (cm ) Plant  h e ig h t  ( 1 2 0 DAS) (cm)

Season
1

Season
2

Season Season 
3 4

Mean Season
1

Season
2

Season
3

Season
4

Mean

Surya 2 7 . 4 6 2 6 . 4 2 39 .21 2 6 . 8 8 2 9 . 9 9 5 2 . 5 0 4 1 .0 4 4 2 . 1 7 4 9 . 9 2 4 6 . 4 1

Pant R i tu ra j 3 0 . 4 3 15 .73 14 .22 2 9 . 4 2 2 2 . 4 5 6 9 . 0 4 3 2 . 0 7 2 8 . 0 2 4 4 . 8 9 4 3 . 5 1

SM 6-6 4 8 . 6 3 2 6 .6 7 2 6 . 8 8 2 1 . 4 6 3 0 .9 1 7 0 . 4 6 4 1 . 7 9 3 6 . 7 5 4 4 . 0 4 4 8 . 2 6

SM 132 3 6 . 9 2 2 6 . 9 2 2 3 . 0 8 2 8 . 5 8 2 8 . 8 8 6 4 . 2 5 5 1 . 4 6 3 5 . 1 3 5 3 . 8 6 5 1 .  18

SM 6-2 3 8 . 4 6 2 4 . 0 4 26 .  13 2 9 . 5 8 2 9 . 5 5 4 9 . 6 3 3 6 . 0 4 3 0 . 0 8 5 2 . 0 0 41 . 9 4

Pusa P u r p l e  C lu s te r 2 4 . 5 5 3 3 . 7 5 18.71 3 5 . 3 3 2 8 . 0 9 5 6 . 4 6 5 1 . 5 0 3 3 . 0 0 7 2 . 5 0 5 3 . 3 7

Surya x Pant R i tu ra j 2 7 . 5 8 2 2 . 6 7 19 .52 3 4 . 8 3 2 6 . 1 5 5 0 . 6 3 2 7 . 0 4 31 .44 5 5 . 4 2 41 .13

SM 6 -6  x SM 132 4 4 . 7 9 3 4 . 4 6 2 8 . 8 8 3 0 . 4 6 3 4 . 6 5 8 0 . 5 0 5 7 . 4 2 4 3 . 8 4 5 5 . 1 3 5 9 . 2 2

SM 6 -2  x Pusa P u r p l e  
C lu s t e r

4 8 . 2 9 2 6 .1 3 3 4 . 3 8 3 8 . 8 8 3 6 . 9 2 64 .71 4 8 . 1 7 4 4 . 3 4 7 0 . 5 0 5 6 . 9 3

CD (P  = 0 . 0 5 ) 18.61 12 .22 1 0 . 6 6 9 . 2 2 9 . 7 6 2 0 . 4 4 16 .22 7 . 4 7 9 . 1 0 6 . 5 0



T a b l e  5 .  Mean p e r f o r m a n c e  o f  6  v a r i e t i e s  a n d  3  F 1 h y b r i d s  o f  b r i n j a l  fo r  d a y s  to  f l o w e r a n d  d a y s  to  f i r s t

Genotypes Days to f lo w er Days to f i r s t  f r u i t  s e t

Surya 5 6 . 0 2 4 4 . 1 3 3 6 . 3 3 3 9 . 6 3 4 4 . 0 3  . 6 2 .7 5 51'. 09 4 6 . 0 8 4 2 . 3 4 5 0 . 5 7

Pant  Rituraj 3 5 . 8 7 4 8 . 3 3 5 4 . 3 3 3 8 .7 1 44 .31 4 1 . 0 0 6 1 . 0 6 6 2 . 1 3 4 4 . 1 7 5 2 . 0 9
SM 6-6 2 8 . 1 7 4 2 . 3 8 3 9 .7 1 3 2 . 5 0 3 5 . 6 9 3 4 . 2 5 4 9 . 4 2 5 5 . 0 0 3 6 . 9 6 43 .9 1
SM 132 4 3 . 9 2 4 5 . 2 9 5 2 . 4 6 5 2 . 8 9 4 8 . 6 4 5 1 . 6 3 5 4 . 7 9 71 .21 5 3 . 2 5 5 7 . 7 2
SM 6 -2 3 0 . 0 4 4 3 . 2 9 4 4 . 3 3 3 1 . 0 0 3 7 . 1 7 36 .21 4 8 . 1 7 5 6 . 9 2 3 5 . 8 4 4 4 . 2 8

Pusa P u r p le  Clu st er 5 1 . 9 6 4 9 . 7 1 7 0 . 2 9 4 6 . 0 5 5 4 . 5 0 59.71 5 5 . 3 4 7 8 . 8 8 5 0 . 2 5 61 .04

Surya  x Pant Ritura j 4 0 . 0 0 5 2 . 0 2 3 8 . 4 6 2 8 . 0 0 3 9 . 6 2 4 5 . 3 8 6 7 . 5 3 5 5 . 5 6 3 3 . 6 3 5 0 . 5 2

SM 6 - 6  x SM 132 4 0 . 0 6 4 7 . 0 4 4 5 . 6 7 3 6 . 1 3 4 2 . 2 2 4 7 . 2 5 5 3 .7 1 5 6 . 2 1 4 0 . 4 6 4 9 . 4 1

SM 6 - 2  x Pusa P u r p l e  
C lu s ter

3 6 . 9 2 5 2 . 7 9 4 1 . 1 3 4 0 . 2 5 4 2 . 7 7 4 3 . 0 9 6 2 . 0 4 5 5 . 6 7 4 3 . 3 8 5 1 . 0 5

CD (P  = 0 . 0 5 ) 1 4 . 9 7 2 9 . 0 5 1 4 . 4 4 7 . 5 2 1 6 .9 6 2 9 . 0 3 1 3 . 8 2 6 . 4 3

O l



Table 6 ' " ™ c Z rZ Z T Ce ° f  6 VBrletteS ° nd 3 F1 h y b r id s  o f b r i"Ja l f° r d ays *°  « r s t  h arvest and prim ary

Days to  f i r s t  h a r v e s tGenotypes

Surya

Pant R i tu r a j  

SM 6 -6  

SM 132 

SM 6 -2

Pusa P u r p l e  C lu s ter

Surya  x Pant R i tu ra j

SM 6 -6  x SM 132

SM 6 -2  x Pusa P u r p l e  
C lu s te r

CD (P  = 0 . 0 5 )

P r im a ry  b r a n c h e s / p l a n t

Season Season Mean

7 9 .0 0

6 1 .3 5

4 7 .9 2

6 3 . 8 8

4 8 . 3 8

7 0 . 9 6

5 8 .6 3

6 0 . 5 0

51 .50

1 9 .3 7

Mean

7 7 . 3 2 64 .71 5 4 . 0 4 6 8 . 7 7 3 .7 1 2 . 9 6 3.71 4 . 2 5 3 . 6 6

77 .61 7 6 . 4 9 6 2 . 3 8 6 9 . 4 6 4 . 7 3 3 . 3 5 3 .  13 4 .3 1 3 . 8 8

66 .21 6 6 . 9 6 5 4 . 4 2 5 8 . 8 8 3 . 8 4 3 . 4 2 4 . 0 9 4 . 9 6 4 . 0 8

80 .2 1 9 2 . 6 3 6 3 . 9 6 75 .  17 3 . 4 2 3 . 3 4 3 . 3 4 4 . 0 3 3 . 5 3

7 0 . 2 9 7 3 . 9 2 5 1 . 3 3 6 0 . 9 8 4 . 2 9 2 . 5 8 3.  13 4 .7 1 3 . 6 8

7 6 .7 1 9 7 . 8 4 6 4 . 3 4 7 7 . 4 6 2 . 5 4 2 . 8 8 3 . 0 0 5 . 0 0 3 . 3 6

104 .8 2 72 .11 5 1 . 0 0 7 1 . 6 4 3 . 9 2 2 . 5 0 2.71 4 . 7 9 3 . 4 8

8 0 . 0 0 8 4 . 5 4 5 3 . 0 4 6 9 . 5 2 3 . 7 9 3 . 9 2 3 . 8 3 4 . 4 6 4 . 0 0

8 0 . 1 7 7 1 . 4 2 5 7 . 3 8 6 5 . 1 2 3 . 9 2 3 . 3 4 2 . 8 4 4 . 7 9 3 . 7 2

2 4 . 2 0 1 5 . 1 4 4 .9 1 7 . 4 2 0 . 8 7 0 . 8 7 0 . 5 3 0 . 7 6 0 . 6 9

O



T a b l e  7 .  Mean p e r f o r m a n c e  o f  6  v a r i e t i e s  a n d  3  F h y b r i d s  o f  b r i n j a l  f o r  t o t a l  f r u i t s / p l a n t  a n d  t o t a l

t o t a l  y i e l d / p l a n t  ( g )

Genotypes Total f r u i t s / p l a n t Total  y i e l d / p l a n t ( 9 )

Season
1

Season
2

Season
3

Season
4

Mean Season
1

Season
2

Season
3

Season
4

Mean

Surya 33 .  13 2 8 . 6 3 2 6 . 5 8 15 .67 2 6 . 0 0 15 66 .04 1 4 4 8 . 1 3 9 5 7 . 9 2 5 6 5 . 0 0 1 1 3 4 . 2 7

Pant  R itura j 6 . 0 0 2 . 6 5 2 . 4 5 5 . 8 0 4 . 2 2 4 7 6 . 6 8 2 7 . 2 7 3 3 . 0 2 4 5 5 . 0 0 2 4 7 . 9 9

SM 6-6 4 3 . 8 8 4 2 . 6 3 2 8 . 9 6 21 .63 3 4 . 2 7 14 12 .92 1 0 6 6 .0 4 6 8 7 . 9 2 5 2 7 . 9 2 9 2 3 . 7 0

SM 132 2 2 . 0 9 19 .7 5 18 .75 8.21 1 7 .2 0 9 3 8 . 2 9 6 0 6 . 8 8 6 0 9 . 1 7 3 1 2 . 0 8 6 1 6 . 6 1

SM 6-2 2 7 . 6 3 2 9 . 8 4 1 9 .9 6 18.21 23 .91 1 1 01 .92 9 4 0 . 0 0 6 5 5 . 4 2 5 8 3 . 7 5 8 2 0 . 2 7

Pusa P u r p l e  Cluster 3 4 . 5 9 3 0 . 1 7 1 8 .0 9 4 4 . 2 9 3 1 . 7 8 8 4 8 . 4 2 6 2 8 . 3 4 3 5 7 . 5 0 8 3 1 . 6 7 6 6 6 . 4 8

Surya x Pant R itura j 12.21 2 . 8 4 2 . 6 8 2 3 .9 2 10.41 6 4 3 . 5 4 1 0 5 . 4 8 7 1 . 1 7 12 5 1 .2 5 5 1 7 . 8 6

SM 6 - 6  x SM 132 3 9 . 1 3 3 6 . 5 8 4 2 . 8 3 17 .59 3 4 . 0 3 17 6 3 .3 4 1 3 5 9 . 5 8 1 3 6 1 .2 5 7 0 6 . 6 7 12 97 .71

SM 6-2  x Pusa P u r p le  
C lu ster

4 4 . 9 6 4 9 . 0 0 2 6 . 4 6 3 4 . 5 9 3 8 . 7 5 16 71 .67 1 5 7 9 . 3 8 9 1 7 . 5 0 1 1 3 6 .2 5 1 3 2 6 . 2 0

CD (P = 0 . 0 5 ) 2 3 . 8 6 12.71 8 . 9 6 4 .5 1 6 . 8 8 9 7 2 . 8 0 3 2 5 . 7 6 2 7 9 . 5 3 1 6 2 . 0 3 2 5 7 . 3 6

■v!



a b l e  8. ^ ^ ? ^ e^ ° r' m^ nce ® v a r i e t i e s  and 3 h y b r i d s  of b r i n j a l  for  a v e r a g e  f r u i t  weig ht  ( g )  and f r u i t in g

Genotypes Average f r u i t weight (g ) F ruit in g p e r i o d ( d a y s )

Season
1

Season
2

Season Season 
3 4

Mean Season
1

Season
2

Season
3

Season
4

Mean

Surya 4 5 . 8 4 3 3 . 2 2 3 6 . 3 5 3 5 .4 3 3 7 .7 1 75 .71 1 2 5 .5 9 1 2 5 .6 7 4 8 . 1 7 9 3 . 7 8

Pant Ritura j 5 4 . 3 7 3 1 . 4 5 3 0 . 5 3 7 8 . 5 0 48 .7 1 21 .78 4 5 . 1 8 1 0 3 .6 3 3 1 . 1 9 5 0 . 4 5

SM 6-6 3 2 . 2 0 2 6 . 2 6 2 3 . 9 3 25 .3 2 2 6 . 9 3 1 0 1 .8 8 1 4 9 .0 4 1 2 0 .6 7 4 7 . 2 5 104.71

SM 132 4 0 . 7 4 3 0 . 4 7 31 .45 3 8 . 3 4 3 5 . 2 5 9 5 . 5 8 1 2 0 .4 2 9 3 . 1 3 3 0 . 9 3 8 5 . 0 2

SM 6-2 4 0 . 0 0 3 2 . 3 6 33 .8 1 3 1 . 9 7 3 4 . 5 3 10 0.63 1 4 0 .8 8 1 0 9 .9 6 5 1 . 9 2 1 0 0 .8 5

Pusa Purple  Clu ster 2 4 . 1 4 2 0 . 0 7 19. 15 18.93 2 0 . 5 8 6 9 . 3 3 1 1 1 .5 4 6 5 . 2 8 4 0 . 9 6 71 .78

Surya x Pant Ritura j 5 5 . 3 9 3 7 . 2 7 3 4 . 7 0 5 2 . 9 8 4 5 . 0 8 5 3 . 9 6 4 5 . 8 9 8 7 . 8 6 5 4 . 3 4 6 0 .5 1

SM 6-6  x SM 132 4 4 . 6 2 3 7 . 6 7 3 3 . 3 4 4 0 . 9 3 39 .  14 92 .21 1 3 0 .7 9 1 0 1 .1 3 5 0 . 1 7 9 3 . 5 7

SM 6-2  x Pusa P u rp le  
Cluster

3 7 . 6 5 3 2 . 6 5 3 4 . 9 4 3 3 . 4 0 3 4 . 6 6 9 5 . 6 3 1 2 8 .1 3 1 1 6 .8 4 4 8 . 6 7 9 7 . 3 2

CD (P = 0 . 0 5 ) 16 .61 4 .5 1 3 . 8 2 5 .3 7 6 . 4 4 3 2 . 1 4 32 .8 1 20 .5 1 8 . 0 4 1 6 . 6 9

►Ct.
Co



T a b l e  9 .  Mean p e r f o r m a n c e  o f  6  v a r i e t i e s  and 3 F h y b r i d s  o f  b r i n j a l  f o r  p r o d u c t i v e  f l o w e r s  (%) and i n c i d e n c e
OT w i l t  ( jb )  1

Genotypes P r o d u ct iv e  f lo w e r s  {%) Incidence of wilt (%)

Season
1

Season
2

Season
3

Season
4

Mean Season
1

Season
2

Season
3

Season
4

Mean

Surya 4 5 . 2 7 3 8 . 7 7 3 4 . 0 8 4 9 . 6 8 41 .95 0 . 0 0 1 4 .2 8 11.71 14 .42 1 0 .1 0

Pant R itura j 3 7 . 9 0 6 .6 1 6 . 7 4 3 8 . 0 5 2 2 . 3 2 9 0 . 0 0 9 0 . 0 0 9 0 . 0 0 4 0 . 5 6 7 7 . 6 4

SM 6-6 4 2 . 2 5 30 .81 3 9 . 6 0 35 .31 3 6 . 9 9 9 .6 1 2 1 . 8 6 2 1 . 8 9 11 .71 1 6 .2 7

SM 132 3 5 . 4 3 2 0 . 1 9 2 8 . 8 6 3 7 . 5 9 3 0 . 5 2 1 4 . 8 2 6 . 9 0 2 0 . 2 5 6 . 9 0 1 2 .2 2

SM 6-2 4 2 . 5 3 31 .37 3 2 . 4 8 41 .44 3 6 . 9 6 0 . 0 0 0 . 0 0 2 0 .2 5 4 .8 1 6 . 2 6

Pusa P u r p l e  Clu ster 5 7 . 1 2 3 9 . 0 7 3 9 . 7 0 4 7 . 7 9 4 5 . 9 2 2 0 . 4 8 6 . 9 0 2 3 . 8 0 4.81 1 4 . 0 0

Surya x Pant R i tu ra j 3 2 . 1 9 8 . 4 0 8 . 2 0 3 5 . 0 6 2 0 . 9 6 1 8 .3 0 6 6 . 2 0 8 0 . 0 0 6 . 9 0 4 2 . 8 5

SM 6 - 6  x SM 132 3 5 . 9 6 1 8 .9 7 3 3 . 0 8 3 6 . 6 3 3 1 . 1 6 4 . 8 1 6 . 9 0 16.51 0 . 0 0 7 . 0 6

SM 6-2  x Pusa P u r p l e  
C lu s te r

45 .2 1 2 6 . 2 2 2 3 . 5 5 3 3 . 6 4 3 2 .  16 11.71 11 .71 18 .22 14.81 14 .11

CD (P = 0 . 0 5 ) 10 .22 17.31 1 3 .8 6 11 .26 5 . 0 5 1 3 .9 9 14 .6 9 15 .60 18 .93 19 .8 2

(•Ci-i
CD
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Pooled a n a l y s i s  of va r ia n ce  showed s ig n if ic a n t  d i f f e r e n c e  

among envir onm ents .  In te ra c t io n  was a lso  s ig n i f ic a n t .  The t a l l e s t  

genotype  was SM 6 - 2  x Pusa P u r p le  Clu ster  ( 3 6 . 9 2  cm) and th e  

d w a rfe s t  Pant Ritura j  ( 2 2 . 4 5  cm ) .

Plant  h e ig h t  (12 0  DAS)

Significant  d i f f e r e n c e  was o b s e r v e d  among genotypes  for 

pla nt  h e ig h t  during second,  t h i r d  and four th  sea s ons .  The t a l l e s t  

genotype  was SM 6-6  x SM 132 in the  f i r s t  ( 8 0 . 5 0  cm) and second 

seasons ( 5 7 . 4 2  cm); and SM 6-2  x Pusa P u r p le  C lu s ter  ( 4 4 . 4 3  cm) 

in the  t h i r d  season and Pusa P u r p le  C lu ster  ( 7 2 . 5 0  cm) in th e  

fourth  season.  The d w a r f e s t  genotypes were SM 6 - 2  ( 4 9 . 4 3  cm)

in the  f i r s t ,  Surya x Pant Ritura j  ( 2 7 . 0 4  cm) in t h e  second,  Pant 

Ri turaj  ( 2 8 . 0 2  cm) in t h e  t h i r d  and SM 6 - 6  ( 4 4 . 0 4  cm) in the

fo ur th  s e a s o n .

Pooled a n a ly s is  of v a r ia nce  in d ic a te d  s ig nif ic ant  d i f f e r e n c e s  

among environm ents  and a ls o  among g e notypes .  The t a l l e s t  genotype 

was SM 6 - 6  x SM 132 ( 5 9 . 2 2  cm) and the  s h o r t e s t  Surya x Pant

Rituraj  ( 4 1 . 1 3  c m ) .

Days to f low er

Genotypes d i f f e r e d  s ig n i f ic a n t ly  fo r  days  to f lower during 

1st ,  3 r d  and 4 th s ea s o n s .  The e a r l i e s t  f lowered genotype was
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SM 6 - 6  in the  f i r s t  and second s ea s o n s .  It took 28 d a y s  and 42

days  r e s p e c t i v e l y  frorn t ra n s p la n t in g  to f io w e r .  Surya was the

e a r l i e s t  f lowering genotype (36  d a y s )  in the  3 r d  season and Surya x

Pant R i tu ra j  (2 8  d a y s )  in th e  4t h  season.  The l a t e  f lowering

genotypes wehe Surya  (5 6  d a y s ) ,  SM 6-2  x Pusa P u r p l e  Cluster

(53 d a y s ) ,  Pusa P u r p le  C lu ster  (7 0  d a y s )  and SM 6 -6  x SM 132

(53  d a y s )  in th e  f i r s t ,  second,  t h i r d  and four th  seasons  r e s p e c t ­

iv e ly  .

Pooled a n a ly s is  ov e r  four environments  r e v e a l e d  SM 6-6  

as th e  e a r l i e s t  and Pusa P u r p le  Clu ster  as th e  l a t e s t  f lowering 

v a r i e t i e s .  They took 36 d a y s  and 55 d a y s  r e s p e c t i v e i y  from t r a n s ­

planting to f lower Genotype x environment in te rac t io n  was abs en t  
for  days to f lower.

Days to f i r s t  f r u i t s e t

Genotypes- d iffered  sig n ifica n tly  in the f ir s t ,  th ird  and

four th  s e a s o n s .  SM 6 - 6  (34  d a y s  to se t  f r u i t )  was th e  e a r l i e s t

in th e  f i r s t  season,  SM 6 - 2  (4 8  d a y s )  in th e  second season,  Surya

(4 6  d a y s )  in t h e  t h i r d  and Surya x Pant R itura j  (34  d a y s )  in the  

fourth season.

For da ys  to f i r s t  f r u i t s e t ,  G x E in te ra c t io n  was ab sen t  

as  r e v e a le d  in pooled a n a l y s i s .  E a r i i e s t  se tt in g  v a r i e t y  was SM 6 -6
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which took 44 d a y s  to s e t  f r u i t  a f t e r  t r a n s p la n t in g .  La test  v a r i e t y

was Pusa P u r p l e  C lu s ter ,  which took 61 da ys  to set  f i r s t  f r u i t  

from t ra n s p la n t in g .

Days to f i r s t  h a r v e s t

Genotypes showed s ignif ic a nt  d i f f e r e n c es  among th e m s e lv e s  

only during 3 r d  and 4 t h  sea s ons .  The genotypes which took minimum

days  for  f i r s t  h a r v e s t  were SM 6 -6  in t h e  f i r s t  and second seas ons ,  

Surya in th e  t h i r d  and Surya x Pant R itura j  in t h e  fo ur th  sea s ons .  

They took 48 d a y s ,  66 d a y s ,  65 d a y s  and 51 d a y s  r e s p e c t i v e l y  

from t r a n s p la n t in g  to f i r s t  h a r v e s t .  The la te  ge noty pes  for  h a r v e s t  

were Surya (7 9  d a y s )  in the  f i r s t  season,  Surya x Pant R itura j  

(105 d a y s )  in th e  second season,  Pusa P u r p le  C lu ster  in the  3 r d

(9 8  d a y s )  and fourth  seasons  (64  d a y s ) .

Pooled a n a l y s i s  showed SM 6 - 6  as th e  e a r l i e s t  v a r ie ty  

to h a r v e s t  (5 9  d a y s )  and Pusa P u r p le  C lu ster  (77 )  as th e  l a s t .

Pr im a ry  b r a n c h e s / p l a n t

During f i r s t  and t h i r d  seasons,  the  genotypes d i f f e r e d  s i g n i ­

fi cantly  for  p r im a ry  b r a n c h e s / p l a n t .  Maximum number of p r im a r y  

b r a n c h e s / p l a n t  was r e c o r d e d  in Pant Ritura j  ( 4 . 7 3 )  m  th e  f i r s t  

season,  SM 6 - 6  x SM 132 ( 3 . 9 2 )  in th e  second season,  SM 6 - 6

( 4 . 0 9 )  in th e  t h i r d  season and Pusa P u r p le  Clu ster  ( 5 . 0 0 )  in the



fourth season.  Genotypes with the  le a s t  number of p r im a r y  b r a n c h e s /  

plant  were Pusa P u r p l e  Clu ster  ( 2 . 5 4 )  in the  f i r s t ,  Surya x Pant 

R itura j  in t h e  second ( 2 . 5 0 )  and t h i r d  ( 2 . 7 1 )  and SM 132 ( 4 . 0 3 )

in th e  four th  season.

Pooled a n a l y s i s  showed s ignif ic ant  d i f f e r en c es  among envir on­

ments.  The in te rac t ion  was a lso s ig n i f ic a n t .  The genotype with the  

maximum p r i m a r y  bra n ch es  was SM 6 - 6  ( 4 . 0 8 ) .  Pusa P u r p le  C lus ter  

had a minimum number of p r im ary  b r a n c h e s / p l a n t  ( 3 . 3 6 ) .

Total f r u i t s / p l a n t

During a l l  th e  four environments  the  genoty pes  d i f f e r e d

s ignif ic ant ly  for  to ta l  f r u i t s / p l a n t .  SM 6 - 2  x Pusa P u r p le  Cluster

in the  f i r s t  season ( 4 4 . 9 6 )  and 2nd season ( 4 9 . 0 0 ) ,  SM 6-6  x SM

132 ( 4 2 . 8 3 )  in the  3 r d  season and Pusa P u r p le  C lu ster  ( 4 4 , 2 9 )

m the  four th  season pro d u ce d  the  maximum f r u i t s .  ‘Minimum number

of f r u i t s  were produced  by Pant Ritura j  in al l  th e  four seasons 

( 6 . 0 0 ,  2 . 6 5 ,  2 . 4 5  and 5 . 8 0 ) .

Pooled a n a l y s i s  in d ic a te d  d i f f e r e n c e s  among genotypes for  

total  f r u i t s / p l a n t .  Maximum f r u i t s  were borne by SM 6 - 2  x Pusa 

P u r p le  C lu s te r  ( 3 8 . 7 5 )  and minimum by Pant Ritura j  ( 4 . 2 2 ) .

Total y i e l d / p l a n t

Significant d ifferen ce was o b serv ed  among genotypes for 

total y ie ld /p la n t in a ll the  seasons ex ce p t the f ir s t  season. The
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h ig h e s t  y ie ld in g  genoty pes  were SM 6 - 6  x SM 132 ( 1 7 6 3 . 3 4  g) in

th e  f i r s t ,  SM 6 -2  x Pusa P u r p le  C lu ster  ( 1 5 7 9 . 3 8  g) in th e  second,  

SM 6 -6  x SM 132 ( 1 3 6 1 . 2 5  g) in the  3 r d  and Surya x Pant  Ritura j  

( 1 2 5 1 . 2 5  g) in the  fo ur th  seasons.  Pant Ritura j  was t h e  p o o re s t

y ie ld in g  genotype  in t h e  f i r s t  t h r e e  seasons,  whic h  r e c o r d e d  a 

low y ie ld  of 4 7 8 . 6 8  .g in th e  f i r s t ,  2 7 . 2 7  g in the  second and 3 3 . 0 2 g  

in th e  t h i r d  s e a s o n s .  During the  four th  season SM 132 was th e  

p o o re s t  y i e l d e r  ( 3 1 2 . 0 8  g / p l a n t ) .

Pooled a n a l y s i s  o v e r  four environments  r e v e a l e d  s ig nif ica nt  

d i f f er en ce  among environments  and a lso among g e n o ty p e s .  Mean y ie ld  

o v e r  four seasons  was th e  h ig h e s t  in SM 6 -2  x Pusa P u r p le  Clu ster

with an y i e l d  of 1 3 26 .20  g / p l a n t .  I t  was th e  lowest  in Pant R itura j

( 2 4 7 . 9 9  g ) .

Average f r u i t  weight

Signif icant  d i f f e r e n c e  was o b s e r v e d  among genoty pes  for  

average  f r u i t  weight  in a l l  the  four s ea s o n s .  Surya x Pant Ritura j

( 5 5 . 3 9  g) in th e  f i r s t ,  SM 6 -6  x SM 132 ( 3 7 . 6 7  g) in th e  second,

Surya ( 3 6 . 3 5  g)  in the  t h i r d  and Pant Ritura j  ( 7 8 . 5 0  g) in the

4t h  season gave high valu es  of a v e r a g e  f r u i t  w eight .  F ruit  weight  

was th e  lo west  in Pusa P u r p l e  C lu ster  in a l l  the  four seasons

( 2 4 . 1 4  g, 2 0 . 0 7  g, 19 .15 g and 18 .93  g r e s p e c t i v e l y ) .



Seasons and genoty pes  d i f f e r e d  s ig n if ic a n t ly  as r e v e a le d  

by pooled a n a l y s i s .  Pant R itura j  r e c o r d e d  th e  h i g h e s t  a v erag e  f r u i t  

weight  ( 4 8 . 7 1  g) and Pusa P u r p le  C lu ster  th e  lowest  ( 2 0 . 5 8  g) .

Fruit ing  p e r io d

Genotypes d i f f e r e d  s ig n if ic a n t ly  in al l  th e  four seasons.  

Maximum d a y s  of f r u i t in g  p e r i o d  was re c o r d e d  by SM 6 - 6  in the

f i r s t  ( 1 0 1 . 8 8  d a y s )  and second seasons  ( 1 4 9 . 0 4  d a y s ) ,  Surya  in

th e  t h i r d  ( 1 2 5 . 6 7  d a y s )  and Surya x Pant Ritura j  in the  four th  

( 5 4 . 3 4  d a y s )  seasons.  The lowest  f r u i t in g  p e r io d  was o b s e r v e d  

in Pant R itura j  in the  f i r s t  ( 2 1 . 7 8  d a y s )  and second ( 4 5 . 1 8  d a y s )

seasons,  Pusa P u r p le  C lus ter  in the  t h i r d  ( 6 5 . 2 8  d a y s )  and SM

132 in th e  four th  ( 3 0 , 9 3  d a y s )  seasons.

Pooled a n a ly s is  showed s ig nif ica nt  d i f f e r e n c e s  among seasons

and g e n o ty p es .  Maximum f r u i t in g  p e r io d  was r e c o r d e d  for  SM 6-6

(1 0 4 .7 1  d a y s )  and minimum for Pant R itura j  ( 5 0 . 4 5  d a y s ) .

Percentage  of p r o d u c t i v e  flowers

Genotypes d i f f e r e d  s ig n if ic a n t ly  in the  f i r s t ,  second and 

t h i r d  s ea s o n s .  Maximum percenta ge  of p r o d u c t i v e  fl ow e rs  was r e c o r d e d  

in Pusa P u r p l e  Clu ster  in the  f i r s t  (5 7 .1 2 % ) ,  second (39 .07%) and

t h i r d  (39 .70% ) seasons.  During the  four th  season Surya r e c o r d e d  

th e  maximum percen tage  of p r o d u c t iv e  f low ers  ( 4 9 .6 8 % ) .  The lowest



percentage  of p r o d u c t i v e  flowers  was r e c o r d e d  in Surya  x Pant

Ritura j  in t h e  f i r s t  season  (32 .1 9 % ) ,  Pant  R i tu ra j  in t h e  second

(6.61%) and t h i r d  (6.74%) and SM 6 - 2  x Pusa P u r p l e  C lu ster  in

th e  fo ur th  season (3 3 .6 4 % ) .

Pooled a n a l y s i s  of va r ia n c e  r e v e a l e d  s ig n if ic a n t  d i f feren ces

among seasons  and g e n o ty p es .  Maximum percen tage  of p ro d u c t iv e

f low ers  was seen in Pusa P u r p le  C lu s te r  (45 .92%) and the  lowest

percentage  in Surya x Pant R itura j  ( 2 0 .9 6 % ) .

Incidence of wil t

Signi ficant  d i f f e r e n c e  was o b s e r v e d  in genotypes for  wilt  (%) 
in a l l  th e  four  envir onm ents .  No w i l t  in cidence  was r e c o r d e d  by

Surya and SM 6 - 2  in t h e  f i r s t  and SM 6-2  in t h e  2nd season.  In

t h e  t h i r d  season,  Surya  r e c o r d e d  a wilt ing pe rc enta ge  of 11.71% 

and in t h e  fo u r th  season,  no wil t  in cidence  was r e p o r t e d  by SM 6 - 2 .  

Maximum percenta ge  of wilt in g  was r e c o r d e d  by Pant R i tu ra j  in

th e  f i r s t  ( 9 0 .0 0 % ) ,  2nd (90 .0 0 % ) ,  3 r d  (90 .00%) and 4 th  (40 .56%) 

s e a s o n s .

Pooled d a ta  showed SM 6-2  as t h e  genotype  having the

l e a s t  in cidence  of w i l t  (6 .26%) followed by SM 6 - 6  x SM 132

(7.06%) and Surya (1 0 .1 0 % ) .  Pant R itura j  had t h e  h i g h e s t  inc idence

(77.64%) of w i l t .  Signi ficant  d i f f er en c e  was o b s e r v e d  among ge notypes  

and environments .  In te ra c t io n  was a lso s ig n i f ic a n t .



I n d e x  to  e a r l i n e s s

Index to e a r l i n e s s  for  th e  p a r e n t a l  l ines  and h y b r i d s

a r e  given in Table  10.  None of the  p a re n ts  or h y b r i d s  was e a r l i e r  

than t h e  s t a n d a r d  v a r i e t y  S urya.  Among t h e  p a r e n t s ,  Pusa P u r p le  

Cluster  and SM 6 - 2  were  come next  to Surya in e a r l i n e s s .  SM 132 

was the  l a t e s t  v a r i e t y .  Among h y b r i d s  SM 6 -2  x Pusa P u r p le  Clu st er

was the  e a r l i e s t ,  followed by Surya x. Pant R itura j .

B. H eterosis in brinjal

H e te r o s is  ove r  m id p a re n t  ( r e l a t i v e  h e t e r o s i s ) ,  b e t t e r  pare nt

( h e t e r o b e l t i o s i s )  and s t a n d a r d  v a r i e t y  Surya ( s t a n d a r d  h e t e r o s i s )  

were c a lc u la te d  for  a l l  t h e  t h r e e  c r o s s e s  in a l l  th e  four s e a s o n s .

Mean perform an ce of p a r e n t s  and and e x ten t  of h e t e r o s i s  ov e r

mid p a r e n t ,  b e t t e r  p a r e n t  and o v e r  th e  s t a n d a r d  v a r i e t y  (S u r y a )

a r e  p r e s e n t e d  in Tables 11-2 1 .

Plant  h e ig h t  (9 0  DAS)

Significan t  r e l a t i v e  h e t e r o s i s  was e x h i b i t e d  by SM 6-2

x Pusa P u r p l e  C lu s ter ,  in th e  f i r s t  (53.25%) and t h i r d  seasons

(5 3 .3 5 % ) .  In t h e  second and four th  seasons  no r e l a t i v e  h e t e r o s i s  

with r e s p e c t  to plant  h e ig h t  was o b s e r v e d .

The c r o s s e s  with maximum h e t e r o b e l t i o s i s  were SM 6-2

x Pusa P u r p le  C lu ster  in th e  f i r s t  (25.56%) and t h i r d  (31.57%)

and SM 6 - 6  x SM 132 in t h e  second (28.01%) seasons.



T a b l e  1 0 .  I n d e x  t o  e a r l i n e s s

Genotypes Season
1

Season
2

Season
3

Season
4

Mean

Surya 1 . 0 0 1 . 0 0 1 .0 0 1 . 0 0 1 . 0 0

Pant R i tu r a j 0 . 3 8 0 . 0 3 0 . 2 0 0 . 5 6 0 . 2 8

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

SM 132 0 . 2 2 0 . 1 6 0 . 0 9 0 . 3 6 0 .2 1

SM 6 - 2 0 . 4 6 0 .2 1 0 . 2 4 0 . 6 8 0 . 4 0

Pusa P u r p l e  C lu s te r 0 . 3 6 0 . 3 6 0 .1 1 1 .00 0 . 4 6

Surya x Pant  R i tu ra j 0 .4 1 0 . 0 5 0 . 0 6 1 .48 0 . 5 0

SM 6 - 6  x SM 132 0 . 5 2 0 . 2 7 0 .  19 0 . 8 1 0 . 4 5

SM 6 -2  x Pusa P u r p l e  C l u s t e r 0 . 6 4 0 . 4 3 0 . 2 9 1 .37 0 . 6 8

C/I
Co



T able 11. Mean performance of p a re n ts  and F_ h y b rid s  and extent of h e te ro s is  for p la n t h e ig h t (9 0  DAS) In b rin ja l during four
seasons

Parents 5 hybrids
A pril-Septem ber June-January Octobei—A pril February -June

Mean
(cm)

RH
(%)

HB
(%)

SH
(%)

Mean
(cm)

RH
(* )

HB
(* )

SH
(%)

Mean
(cm)

RH
(%)

HB
(%)

SH
(%)

Mean
(cm)

RH
<*)

HB
(* )

SH
(%)

Surya 27.46 26.42 39.21 26.88

Pant Rituraj 30.43 15.73 14.22 29.42

SM 6-6 48.63 26.67 26 .88 21.46

SM 132 36.92 26.92 23 .08 28.58

SM 6-2 38.46 24.04 26 .13 29.58

Pusa Purple Cluster 24.55 33.75 18.71 35.33

Surya x Pant Rituraj 27.58 -4 .7 3 -9 .3 7 0^44 22.67 7.54 -14 .19 -1 4 .1 9 19.52 -2 6 .9 5 -5 0 .2 2 -50 .22 34.83 23.73 18.39 29.58

SM 6-6 x SM 132 44.79 4 .7 0 -7 .9 0 63.11 34.46 28.58 28.01 30.43 28 .88 15.61 7.44 -26 .35 30.46 21.74 6.58 13.32

SM 6-2 x Pusa Purple 
Cluster

48.29 53.25 25.56 75.86 26.13 -9 .5 8 -2 2 .5 8 -1 .1 0 34 .38
8

53 .35 31.57 -12 .32 38.88 19.78 10.05 44.64

CD (p = 0.05) 18.61 16.12 18.61 18.61 12.22 10.58 12.21 12.21 10.66 9 .2 4 10.66 10.66 9.22 7.9 9 9.22 9 .2 2

CD (p  = 0.01) 25.65 22 .19 25.64 25.64 16.84 14.57 16.82 16.82 14.69 12.73 14.69 14.69 12.71 11.01 12.70 12.70

c n
CO



T able 12. Mean perform ance of p aren ts  and F h y b rid s  and ex ten t of h e te ro s is  fo r p la n t height (1 20  DAS) in b rin ja l during
four seasons

Parents 6 hybrids
April-September June-January Octobei—A pril February-June

Mean
(cm)

RH
{%)

HB
(% )

SH
(%)

Mean
(cm)

RH
(%)

HB
(%)

SH
(% )

Mean 
( cm)

RH
(% )

HB
(%)

SH
(%)

Mean
(cm)

RH HB 
( % )  (% )

SH
(* )

Surya 52.50 41.04 4 2 .1 7 49.92

Pant Rituraj 69.04 32.07 28.02 44.89

SM 6-6 70.46 41.79 36.75 44.04

SM 132 64.25 51.46 35.13 53.86

SM 6-2 49.63 36.04 30 .08 52.00

Pusa Purple Cluster 56.46 51.50 33 .00 72.50

Surya x Pant Rituraj 50.63 -16.69 -26.67 -3 .5 6 27.04 -2 6 .04 -34.11 -34.11 31.44 -1 0 .4 3  ■-25.44 -25 .44 55.42 16.90 11.02 11.02

SM 6-6 x SM 132 80 .50 19.51 .14.25 53.33 57.42 23.14 11.58 39.91 43.84 21 .98 19.29 3 .9 6 55.13 12.63 2.36 10.44

SM 6-2 x Pusa Purple 
Cluster

64.71 21.98 14.61 23.26 48.17 10.05 -6 .4 7 17.37 44.34 40 .58
88

34.36 5 .1 5 70.50
8

13.25 -2 .7 6
88

41.23

CD (p  = 0 .05) 20.44 17.70 20.44 20.44 16.23 14.06 16.22 16.22 7 .4 7 6 .4 7 7 .4 8 7 .4 8 9.10 6 .7 8  9.09 9 .0 9

CD (p = 0 .01) 28.17 24.38 28.15 28.15 22.36 19.36 22.34 22 .34 10.30 8.91 10.31 10.31 12.53 10.86 12.53 12.53



iau ie  u .  mean performance of parents and F 
seasons '

h y b rid s and extent of h etero sis  for days to flower in b rin jal during four

Parents 5 hybrids
April-Septem ber June-■January October-April February-June

wean RH HB SH 
(ctoijj) ( % )  (% )  (% )

Mean RH

(<toyO ( * )
HB
(%)

SH
(* )

Mean RH 
fcjatfr) (% )

HB
(%)

SH
(%)

Mean RH HB SH
(%) ( % )  (% )

Surya 56.02 44.13 36.33 39.63
Pant Rituraj 35.87 48.33 54.33 38.71
SM 6-6 28.17 42.38 39.71 32.50
SM 132 43.92 45.29 52 .46 52.89
SM 6-2 30.04 43.29 44.33 31 .00
Pusa Purple Cluster 51.96 49.71 70 .29 46.05

Surya x Pant Rituraj 40 .00  “ 12.95

SM 6-6 x SM 132 40.06 11.12

SM 6-2 x. Pusa Purple 36 .92  -9 .9 5
Cluster

CD (p  = 0.05) 

CD (p  = 0.01)

14.97 12.97

-11 .51 -28..60 52 .02 12 .52 17 .88 17 .88 38 .46 -15 .16 '5, CD 5 .86 28 .00 -28
00

.52 -27
00

.67 -29
00

.35

-42 .21 -28
0

.49 47 .04 7,.30 11..00 6..59 45..67 -0 .91 -15,.01 25..71 36,.13 -15
0

.39 11 .17 -8,.83

CMC-J1 .90 -34,
*

.09 52..79 13..53 21. 95 19..62 41,.13 -28 .
0

.23 -7 .,22 13..21 40..25 4,.46 -29,.84 1.,56

14 .97 14 .97 29..05 25..14 29..04 29. 04 14. 44 12.,51 14,.44 14. 44 7 .52 6. 51 7. 50 7. 50

20,.62 20,.62 40. 02 34. 63 40. 00 40. 00 19. 90 17..23 19,.89 19. 89 10. 37 8. 96 10 ,34 10.,34

0 2  
j —. j.



T a b le  14. Mean performance of p a r e n ts  and F h y b r i d s  and e x ten t  of h e t e r o s i s  for  d a y s  to f i r s t  f r u i t s e t  in b r i n j a l  during  four
seaons

P a r e n t s  S h y b r i d s
A p r i l - S e p t e m b e r J une-J anuary O c to b e r - A p r i l F e b r u a r y - J u n e

Mean RH HB SH Mean RH HB SH Mean RH HB SH Mean RH HB SH

. I c f e J i )  (_%)_ _(_%_)_______________ i% )___ ______________________L H _____ _________________________  - - - -

Surya

Pant R itura j

SM 6-6  

5M 132 

SM 6-2

Pusa P u r p le  Cluster  

Surya x Pant R itura j  

SM 6 -6  x SM 132

62 .75  

4 1 .0 0  

3 4 .2 5  

5 1 .6 3  

36.21  

59 .71

51 .09  

6 1 . 0 6  

4 9 . 4 2  

5 4 . 7 9  

4 8 . 1 7  

5 5 . 3 4

4 6 .0 8  

62 .  13 

5 5 . 0 0  

71 .21  

5 6 . 9 2  

7 8 . 8 8

4 2 . 3 4

4 4 . 1 7

3 6 . 9 6

5 3 . 2 5  

3 5 . 8 4

5 0 . 2 5

4 5 . 3 8  - 1 2 . 5 3  - 1 0 . 6 8  - 2 7 . 6 8  6 7 . 5 3  2 0 . 4 2 3 2 . 1 8  3 2 . 1 8 5 5 . 5 6  2 . 6 8  - 2 0 . 5 7  2 0 . 5 7  3 3 . 6 3  - 2 2 . 2 6  - 2 0 . 5 7 - 2 0 . 5 7

4 7 .2 5  10 .0 4  - 3 7 . 9 6  - 2 4 . 7 0  5 3 .7 1  3 . 0 7  8 . 6 8  5 . 1 3  56 .21  - 1 0 . 9 3  - 2 . 2 0  2 1 . 9 8  4 0 . 4 6  - 1 0 . 3 1  - 9 . 4 7  - 4 . 4 4

SM 6 - 2  x Pusa P u r p le  4 3 . 0 9  - 1 0 . 1 5  - 1 9 . 0 0  - 3 1 . 3 3  6 2 . 0 4  1 9 . 8 6 2 8 . 7 9  2 1 . 4 3  5 5 . 6 7  - 1 8 . 0 1  - 2 . 2 0  20 .81  4 3 . 3 8  0 . 7 7  - 2 1 . 0 4  2 . 4 6
C lu ster  .

CD ( p  = 0 . 0 5 )  

CD (p  = 0 . 0 1 )

1 6 .96  1 4 . 6 9  1 6 .9 6  1 6 . 9 6  2 9 . 0 3  2 5 . 1 4 2 9 . 0 2  2 9 . 0 2  13 .82  1 1 . 9 6  1 3 .8 2  13 .8 2  6 . 4 3  5 . 5 8  6 . 4 2  6 . 4 2

2 3 .3 7  2 0 . 1 5  2 3 . 3 6  2 3 . 3 6  4 0 . 0 0  3 4 . 6 3  3 9 . 9 7  3 7 . 9 7  19 .0 4  1 6 . 4 7  1 9 .0 4  1 9 . 0 4  8 . 8 6  7 . 6 8  8 . 8 5  8 . 8 5

CTJ
r o



T a b l e  1 5 .  Mean p e r fo r m a n c e  o f  p a r e n t s  a n d  F h y b r i d s  a n d  e x t e n t  o f  h e t e r o s i s  fo r  d a y s  to  f i r s t  h a r v e s t  in  b r i n j a l  d u r in g  f o u r
s e a s o n s  1

P a re n ts  fi h y b r i d s
A p r i l - S e p t e m b e r J une- January O c to b er -A p r i l F e b ru a ry -June

Mean
(Haijs)

RH
(%)

HB

<%)
SH

(%)
Mean
(days)

RH
(%)

HB

(%)
SH

( * )
Mean
(day*)

RH
(%)

HB
(%)

SH

(%)

Mean
( d a ^ i )

RH
(%)

HB
(%)

SH
(%)

Surya 7 9 . 0 0 7 7 .3 2 64 .71 5 4 . 0 4

Pant Rituraj 6 1 .3 5 7 7 .6 2 7 6 . 4 9 6 2 . 3 8

SM 6-6 4 7 .9 2 66 .21 6 6 . 9 6 5 4 . 4 2

SM 132 6 3 . 8 8 80 .21 9 2 . 6 3 6 3 . 9 6

SM 6-2 4 8 . 3 8 7 0 . 2 9 7 3 . 9 2 51 .33

Pusa Purple  Cluster 7 0 . 9 6 76 .71 9 7 . 8 4 6 4 . 3 4

Surya x Pant Ritura j 5 8 .6 3 - 1 6 . 4 6 - 4 . 4 3 - 2 5 . 7 8 104.82 3 5 . 3 0 3 5 . 5 7 3 5 . 5 7 7 2 .1 1 2 . 1 4 - 1 1 . 4 4 11 .4 4 51 .00 - 1 2 . 3 9 - 5 . 6 3 - 5 . 6 3

SM 6 -6  x SM 132 6 0 . 5 0 8 . 2 3 - 2 6 . 2 5 - 2 3 . 4 2 8 0 . 0 0 9 . 2 7 - 2 0 . 8 3 3 . 4 7 8 4 . 5 4 5 . 9 4 - 2 6 . 2 5 3 0 . 6 4 5 3 . 0 4
* *

- 1 0 . 3 9 - 2 . 5 4 - 1 . 8 5

>M 6-2  x Pusa P u r p le  
Clu ster

5 1 . 5 0 - 1 3 . 6 9 - 6 . 4 5 - 3 4 . 8 1 8 0 . 1 7 9 . 0 7 1 4 .0 6 3 . 6 9 7 1 . 4 2 - 1 6 . 8 4 - 3 . 3 8 1 0 .3 7 5 7 . 3 8 - 0 . 8 0
Ke

- 1 1 . 7 9 6 . 1 8

CD ( p  = 0 . 0 5 ) 19 .37 1 6 .7 7 19 .3 8 1 9 . 3 8 2 4 . 2 0 2 0 . 9 5 2 4 . 1 9 2 4 . 1 9 1 5 .1 4 1 3 . 1 2 1 5 . 1 4 1 5 .1 4 4 .9 1 4 . 2 4 4 . 9 2 4 . 9 2

CD ( p  = 0 . 0 1 ) 2 6 . 7 0 2 3 . 1 0 2 6 . 6 9 2 6 . 6 9 3 3 . 3 4 2 8 . 8 5 3 3 . 3 2 3 3 . 3 2 2 0 . 8 6 1 8 .0 7 2 0 . 8 5 2 0 . 8 5 6 . 7 6 5 . 8 4 6 . 7 7 6 . 7 7

a-j
Co



T a b l e  1 6 .  Mean J ^ f o r m a n c e  o f  p a r e n t s  a n d  F l h y b r i d s  a n d  e x t e n t  o f  h e t e r o s i s  f o r  p r i m a r y  b r a n c h e s / p l a n t  in b r i n j a l  d u r in g

Parents  G h y b r i d s A p r i l - S e p t e m b e r J une-J anuary Octobei—A p r i l F e b r u a r y - J u n e

Surya 3.71 2 . 9 6 3.71

Pant Rituraj 4 .7 3 3 . 5 3 3/1 3

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

SM 132 3 .4 2 3 . 3 4 3 . 3 4

SM 6-2 4 . 2 9 2 . 5 8 3 . 1 3

Pusa Purple  C lu ster 2 . 5 4 2 . 8 8 3 .0 0

Surya x Pant R i tu ra j 3 . 9 2 - 7 . 1 1 -1 7 .1 2 5 . 6 6 2 . 5 0 - 2 3 . 0 8  - 2 9 . 1 8  - 1 5 . 5 4 2 .7 1 - 2 0 . 7 6

SM 6 -6  x SM 132 3 .7 9 4 .4 1 - 1 . 3 0 2 . 1 6 3 . 9 2 1 5 .9 8  14 .6 2  3 2 . 4 3 3 . 8 3 2 . 9 6

SM 6-2  x Pusa P u r p le  
C lu s ter

3 .9 2 1 4 .6 2 - 8 . 6 2 5 . 6 6 3 . 3 4 2 2 . 3 4  1 5 .9 7  1 2 .8 4 2 . 8 4 - 7 . 4 9

A. 25 

A .31 

A. 96 

A.03 

A.71 

5 . 0 0

CD (P = 0 . 0 5 )  

CD (P = 0 . 0 1 )

0 . 8 7  0.7A 0 . 8 5  0 . 8 5  0 . 8 8  0 . 7 6  0 . 8 7  0 . 8 7  0 . 5 3  0 . 4 5

1 .2 0  1 .0 2  1 . 1 7  1 . 1 7  1.21 1 .0 5  1 .2 0  1 . 2 0  0 . 7 3  0 .6 1

0 .5 1

0 . 7 0

0 .5 1  0 . 7 6  

0 . 7 0  1 .0 5

11 .92 1 1 .1 4 12 .71

- 0 . 8 9 - 1 0 . 0 8 4 . 9 4

- 1 . 4 4 - 4 . 2 0 12 .71

0 . 6 6 0 . 7 6 0 . 7 6

0.91 1 .05 1 .05

C j



T a b le  1 7 .  Mean p e r f o r m a n c e  o f  p a r e n t s  a n d  F .  h y b r i d s  an d  e x t e n t  o f  h e t e r o s i s  f o r  t o t a l  f r u i t s / p l a n t  in  b r i n j a l  d u r i n g  f o u r
s e a s o n s  '

Parents  S 
h y b r i d s

A p r i l - S e p t e m b e r Jun e-J an u ary O c to b e r - A p r i l F e b r u a r y - J u n e

Mean RH

(%)
HB

(%)
SH

{%)
Mean RH

(%)
HB

(%)
SH

(%)
Mean RH

(%)
HB

<%)

SH

(%)

Mean RH

$ )

HB

(%)

SH
(%)

Surya 3 3 . 1 3 2 8 .6 3 2 6 . 5 8 15 .67

Pant Rituraj 6 . 0 0 2 . 6 5 2 . 4 5 5 . 8 0

SM 6-6 4 3 . 8 8 4 2 .6 3 2 8 . 9 6 21 .63

SM 132 2 2 . 0 9 19.75 1 8 .7 5 8.21

SM 6-2 2 7 .6 3 2 9 .8 4 19 .9 6 18.21

Pusa Purple  
Cluster

3 4 . 5 9 3 0 .1 7 1 8 . 0 9 4 4 . 2 9

5urya x Pant 
Rituraj

12.21 - 3 7 . 6 1 - 6 3 . 1 5 - 6 3 . 1 5 2 .8 4 - 8 1 . 8 4 - 9 0 . 0 8 - 9 0 . 0 8 2 . 6 8 - 8 1 . 5 4 - 8 9 . 9 2 - 8 9 . 9 2 2 3 .9 2 122.72
so#

5 2 . 6 5 5 2 . 6 5

SM 6 - 6  x SM 132 3 9 . 1 3 18.61 - 1 0 . 8 2 18.11 3 6 . 5 8 1 7 . 2 8 - 1 4 .  19 2 7 . 7 7 4 2 . 8 3 7 9 . 5 1 4 7 . 8 9
#=!■ 

61 .14 17 .59 1 7 .9 0 - 1 8 . 6 8 1 2 . 2 5

SM 6-2 x Pusa 
P u r p le  Clu ster

4 4 . 9 6 4 4 . 5 2 2 9 . 9 8 3 5 .7 1 4 9 . 0 0 6 3 . 2 8 62 .41
ft*

7 1 .1 5 2 6 . 4 6 3 9 . 0 4 3 2 . 5 7 - 0 . 4 5 3 4 . 5 9 10 .69 - 2 1 . 9 0 1 2 0 . 7 4

CD (P = 0 . 0 5 ) 2 3 . 8 6 2 0 . 6 7 2 3 . 8 5 2 3 . 8 5 12.71 1 1 .0 0 12 .72 12 .7 2 8 . 9 6 7 . 7 6 8 . 9 7 8 . 9 7 4.51 3 . 9 0 4 . 5 2 4 . 5 2

CD (P = 0 . 0 1 ) 3 2 . 8 7 2 8 . 4 7 3 2 . 8 5 3 2 . 8 5 17.51 15 .15 17 .52 1 7 . 5 2 1 2 .3 4 1 0 .6 9 1 2 . 3 5 1 2 . 3 5 6.21 5 . 3 7 6 . 2 2 6 . 2 2

CTj
C l



Table 18. p a re n ts  and F 1 h y b rid s  and e x te n t of h e te ro s ls  for to ta l y ie ld  p er p lan t in b rin ja l

Parents 6 
h ybrids

Surya

Pant Rituraj

SM 6-6

SM 132

SM 6-2

Pusa Purple 
Cluster

S urya.x  Pant 
Rituraj

SM 6-6 x SM 132

SM 6-2 x Pusa 
Purple Cluster

CO (P = 0 .0 5 )

CD (P  = 0 .0 1 )

April-September June-January O ctober-A pril, F ebruary- June

Mean
(g)

RH
<*)

HB
(*)

SH
(#)

Mean
(g)

RH
(*)

HB(%) SH
<*)

Mean
(g)

RH
(*)

HB
(%)

SH
(*)

Mean
(9)

RH(%) HB SH 
(%) (*)

1566.04

476.68

1412.92 

938.29

1101.92 

848.42

1448.13

27.27

1066.04

606.88

940.00

628.34

957 .92 '

33.02

687.92

609.17

655.42

357.50

565.00

455.00  

527.92 

312.08  

583.75 

831.67

643.54 -36 .99  -58.91 -58.91  1 0 5 . 4 8 - 8 5 .7 0 - 9 2 .7 2 - 9 2 .7 2  71.17 -8 5 .6 4  -9 2 .5 7  -9 2 .5 7  1251.25 145.34
<■« ww

121.46 121.46

1763.34

1671.67

49.99 

71.42

24.80

51.71

12.60 1359.58 62.54 27.54 -6.11 1361.25 109.89 9 7 .8 8  42 .10  706.67  68.25 33.86 25 .07
aw mo 9Q „

6 .7 5  1579.38 .101.41 68.02 9 .06 917.50 81 .16  3 9 .9 9  -4 .2 2  1136.25 60.55 *w «* 
36.62 101.11

972.80 872.47 972.80 972.80  325.76 282.13 325.76 325 .76  279.53 242.08 279 .52  2 79 .52  162.03 140.32 162.03 162.03

1340.35 1160.38 1339.90 1339.90 448.85 388.59 448.69 448.69 385.15 333.43 38 5 .0 0  385.00  223 .24  193.27 223.18 223.18

CTj
CT)



T a b le  19. Mean performance of p a r e n t s  and F h y b r i d s  and ex ten t
d l J P i n a  f n i i r  c o a e n n c  '

Jun e -J a n u aryP a r e n t s  8 
h y b r i d s

during four seasons

Apr i 1 - S e p t e m b e r

of. h e t e r o s i s  for  av e r ag e  f r u i t  weig ht  in b r i n j a l

Surya

Pant R i tu r a j

SM 6 - 6

SM 132

SM 6-2

Pusa P u r p l e  
C lu ster

Surya x Pant 
R i tu ra j

SM 6 - 6  x SM 132

SM 6 -2  x Pusa 
P u r p l e  C lu ster

CD ( P = 0 . 0 5 )

CD ( P  = 0 . 0 1 )

O c t o b e r - A p r i l F e b r u a r y - J u n e

Mean RH 
(gm) (%)

4 5 .8 4  

5 4 .3 7  

3 2 .2 0  

40 .7 4  

4 0 . 0 0  

24 .1 4

HB

(%)
SH Mean 
(%) (gm)

3 3 . 2 2  

3 1 . 4 5  

2 6 . 2 6  

3 0 . 4 7  

3 2 . 3 6  

2 0 . 0 7

RH

(%)

HB

(%)

SH

(%)
Mean RH 
(gm) (%)

3 6 . 3 5  

3 0 . 5 3  

2 3 . 9 3  

3 1 . 4 5  

3 3 . 8 1  

19 .15

HB SH Mean RH
(%) (%) (gm) (%)

35 .4 3  

7 8 .5 0  

25 .3 2  

3 8 .3 4  

31 .97 

18 .93

HB

(%)
SH

(%)

5 5 . 3 9  10 .54  1 .8 8  2 0 . 8 3  3 7 . 2 7  15.2A 1 2 . 1 9  12 .1 9  3 4 . 7 0  3 . 7 7  - 4 . 5 4  - 4 . 5 4  5 2 . 9 8  - 7 . 0 0  - 3 2 . 5 1  4 9 . 5 3

4 4 . 6 2  2 2 . 3 5  9 . 5 2  - 2 . 6 6  3 7 . 6 7  3 2 . 7 8  2 3 . 6 3  1 3 .4 0

37 .6 5  17 .4 0  - 5 . 8 8  - 1 7 . 8 7  3 2 . 6 5  2 4 . 5 2  0 . 9 0  - 1 . 7 2

16.61 14 .3 7  1 6 .6 0  1 6 . 6 0  4 .5 1  3 . 9 0  4 . 5 2  4 . 5 2

2 2 . 8 8  1 9 .8 0  2 2 . 8 6  2 2 . 8 6  6 . 2 2  5 . 3 7  6 . 2 2  6 . 2 2

(t
3 3 . 3 4  2 0 . 4 0  6 .0 1  - 8 . 2 8  4 0 . 9 3  2 8 . 5 9  6 . 7 6  1 5 . 5 2

3 4 . 9 4  3 1 . 9 5  3 . 3 4  - 3 . 8 8  3 3 . 4 0  3 1 . 2 4  4 . 4 7  - 5 . 7 3

3 . 8 2  3 . 3 0  3 . 8 2  3 . 8 2  5 . 3 7  4 . 6 4  5 . 3 6  5 . 3 6

5 . 2 6  4 . 5 6  5 . 2 6  5 . 2 6  7 . 4 0  6 . 3 9  7 . 3 9  7 . 3 9

O j



T a b l e  2 0 .  Mean p e r f o r m a n c e  o f  p a r e n t s  a n d  F . h y b r i d s  a n d  e x t e n t  o f  h e t e r o s i s  fo r  f r u i t i n g  p e r i o d  in  b r i n j a l  d u r i n g  f o u r
s e a s o n s

P a re n ts  S 
h y b r i d s

A p r i l - S e p t e m b e r J une-January Octo ber-A pril F e b r u a r y - J u n e

Mean
( d a y s )

RH

(%)
HB

(%)

SH

(%)

Mean
( d a y s )

RH

(%)

HB

(%)

SH

(%)

Mean
( d a y s )

RH

(%)

HB

(%)

SH

(%)

Mean
( d a y s )

RH

(%)

HB

(%)

SH

(%)

Surya 75 .71 1 2 5 .5 9 125 .6 7 4 8 . 1 7

Pant Ri turaj 2 1 . 7 8 4 5 . 1 8 1 0 3 .6 3 3 1 . 1 9

SM 6 -6 1 0 1 .8 8 1 4 9 .0 4 1 2 0 .6 7 4 7 . 2 5

SM 132 9 5 . 5 8 1 2 0 .4 2 9 3 . 1 3 3 0 . 9 3

SM 6 -2 100.63 1 4 0 . 8 8 109 .9 6 5 1 . 9 2

Pusa P u rp le  
Clu ster

6 9 .3 3 1 1 1 .5 4 6 5 . 2 8 4 0 . 9 6

Surya  x Pant 
Ritura j

5 3 .9 6 10 .69 - 2 8 . 7 3  ■- 2 8 . 7 3 4 5 . 8 9 - 4 6 . 2 6 - 6 3 . 4 6 - 6 3 . 4 6 8 7 . 8 6 - 2 3 . 3 7 - 3 0 . 0 9 - 3 0 . 0 9 5 4 . 3 4
* *

3 6 . 9 5 12 .81 12.81

SM 6 -6  x SM 132 92 .21 - 6 . 6 0 - 9 . 4 9 21 .79 1 3 0 . 7 9 - 2 . 9 2 - 1 2 . 2 5 4 . 1 4 1 0 1 .13 - 5 . 4 0 - 1 6 . 1 9 - 1 9 . 5 3 5 0 . 1 7 2 8 . 3 4 6 . 1 8 4 . 1 5

SM 6-2  x Pusa 
P u r p l e  Clu st er

9 5 .6 3 12 .53 - 4 . 9 7 26 .31 1 2 8 .1 3 1 .5 2 - 9 . 0 5 2 .0 2 1 1 6 .8 4 3 3 . 3 5 6 . 2 6 - 7 . 0 3 4 8 . 6 7 4 . 8 0 - 6 . 2 6 1 .0 4

CD (P = 0 . 0 5 ) 3 2 .1 4 2 7 .8 4 3 2 . 1 4 3 2 . 1 4 3 2 .8 1 28 .41 3 2 . 8 2 3 2 . 8 2 20 .51 17 .77 2 0 . 5 2 2 0 . 5 2 8 . 0 4 6 . 9 5 8 . 0 3 8 . 0 3

CD (P = 0 . 0 1 ) 4 4 .2 9 3 8 . 3 4 4 4 . 2 7 4 4 . 2 7 4 5 .2 1 3 9 . 1 3 4 5 . 2 0 4 5 . 2 0 2 8 . 2 6 2 4 .4 7 2 8 . 2 7 2 8 . 2 7 1 1 . 0 8 9 . 5 8 1 1 . 0 7 11 .07

CTj
Co



T a b l e  2 1 .  Mean p e r f o r m a n c e  o f  p a r e n t s  a n d  F 1 h y b r i d s  a n d  e x t e n t  o f  h e t e r o s i s  f o r  p e r c e n t a g e  o f  p r o d u c t i v e  f l o w e r s  in

b r i n j a l  d u r in g  f o u r  s e a s o n s

Paren ts  & 
h y b r i d s

A p r i l -S ep te m b e r June - J a n u a r y O c to b e r - A p r i l F eb ru a ry - J u n e

Mean
(%)

RH HB 

(%') (%)
SH
(%)

Mean
(%)

RH
(%)

HB
(%)

SH Mean 

(%) (%)

RH HB
(%) (%)

SH Mean 
(%) (%)

RH
(%)

HB
(%)

SH

(%)

Surya 4 5 . 2 7 3 8 . 7 7 3 4 . 0 8 4 9 . 6 8

Pant Ritura j 3 7 . 9 0 6 .6 1 6 . 7 4 3 8 . 0 5

SM 6-6 4 2 . 2 5 3 0 . 8 1 3 9 . 6 0 3 5 .31

SM 132 3 5 . 4 3 2 0 . 1 9 2 8 . 8 6 3 7 . 5 9

SM 6 -2 4 2 . 5 3 31 .3 7 3 2 . 4 8 41 .44

Pusa P u rp le  
Cluster

5 7 . 1 2 3 9 . 0 7 3 9 . 7 0 4 7 . 7 9

Surya  x . Pant 
Rituraj

3 2 . 1 9 - 2 2 . 6 0  - 2 8 . 8 9 - 2 8 . 8 9 8 . 4 0  - 6 2 . 9 8 - 7 8 . 3 3 ' - 7 8 . 3 3  8 . 2 0 - 5 9 . 8 2  - 7 5 . 9 4 - 7 5 . 9 4  3 5 . 0 6 - 2 0 . 0 8 -29 .43 . - 2 9 . 4 3

SM 6-6  x SM 132 3 5 . 9 6 - 7 . 4 2  - 1 4 . 8 9 - 2 0 . 5 7 1 8 . 9 7  - 2 5 .6 1 - 3 8 . 4 3 - 5 1 . 0 7  3 3 . 0 8 - 3 . 3 6  - 1 6 . 4 6 - 2 . 9 3  3 6 . 6 3 0 . 4 9 - 2 . 5 5 - 2 6 . 2 7

SM 6 - 2  x Pusa 
P u r p le  Cluster

45 .21 - 9 . 2 7  - 2 0 . 8 5 - 0 . 1 3 2 6 . 2 2  -■25.55 - 3 2 . 8 9 - 3 2 . 3 7  2 3 . 5 5 - 3 4 . 7 5  - 4 0 . 6 8 - 3 0 . 9 0  3 3 . 6 4 - 2 4 . 6 1 - 2 9 . 6 1 - 3 2 . 2 9

CD (P = 0 . 0 5 ) 1 0 .2 2 8 .8 6  10:22 1 0 .2 2 17 .31 1 4 . 9 9 1 7 .3 0 1 7 .3 0  1 3 .8 6 1 2 .0 0  1 3 .8 6 1 3 . 8 6  1 1 . 2 6 9 . 7 5 11 .26 11 .26

CD (P = 0 . 0 1 ) 1 4 .0 8 12.21 1 4 .0 7 1 4 .0 7 2 3 . 8 5 2 0 . 6 4 2 3 . 8 3 2 3 . 8 3  1 9 .0 9 1 6 . 5 3  1 9 . 1 0 1 9 .1 0  15 .51 13 .4 3 15 .51 15.51

Ol
CO
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SM 6 -2  x Pusa P u r p le  Cluster  showed a s ig n if ic a n t  s ta n d a r d

h e t e r o s i s  in t h e  f i r s t  (75 .86%) and fourth  (44 .64% ) seasons.  In 

the  second season,  s t a n d a r d  h e t e r o s i s  was maximum in SM 6 - 6  x

SM 132 ( 3 0 .4 3 % ) .  T h e re  was no s ig n if ic an t  s t a n d a r d  h e t e r o s i s  in 

the  t h i r d  season.

Plant  h e ig h t  ( 1 2 0  DAS)

No s ig nif ic ant  r e l a t i v e  h e t e r o s i s  was found in th e  f i r s t  

and second seasons.  During the  t h i r d  season,  s ig nif ic a nt  va lues

of r e l a t i v e  h e t e r o s i s  were o b s e r v e d  by SM 6-2  x Pusa P u r p le  C lu s te r  

(40 .58%) and SM 6-6  x SM 132 (2 1 .9 8 % ) .  In the  four th  season,

s ig nif ic ant  r e l a t i v e  h e t e r o s i s  was shown by Surya x Pant  Ritura j

(16.90%) and SM 6-2  x Pusa P u r p le  C lu s ter  (13 .2 5% ) .

Signif icant  h e t e r o b e l t i o s i s  was o b s e r v e d  for  SM 6-2  x Pusa

P u r p le  C lu s te r  (34.36%) in th e  t h i r d  season.  No s ig nif ic ant  h e t e r o ­

b e l t i o s i s  was o b s e r v e d  during First,  second and four th  seasons.

Significant  s t a n d a r d  h e t e r o s i s  was o b s e r v e d  for  SM 6 -6

x SM 132 in th e  f i r s t  (53 .33%) and second. (39 .91% ) seasons  and

SM 6 -2  x Pusa P u r p l e  C lu ster  in the  fourth  season (4 1 .2 3 % ) .  No 

s ig nif ic ant  s t a n d a r d  h e t e r o s i s  was o b s e r v e d  in the  t h i r d  season.

Days to f lower

No s ig n if ic a n t  r e l a t i v e  h e t e r o s i s  and h e t e r o b e l t i o s i s  were 

o b s e r v e d  in the  f i r s t  and second s e a s o n s .  In th e  t h i r d  season
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SM 6 -2  x Pusa P u r p le  Clu ster  e x h i b i t e d  a s ig n i f ic a n t  r e l a t i v e  

h e t e r o s i s  of -28.23% and t h e r e  was no s i g n i f i c a n t ’ h e t e r o b e l t i o s i s .  

During the  four th  season,  Surya x Pant Ritura j  showed a s ig nif ic ant  

r e l a t i v e  h e t e r o s i s  of -28 .52% and SM 6 - 6  x SM 132 showed a 

signif ic a nt  va lu e  of -15 .39% .  Surya x Pant R i tu ra j  a lso  showed 

signif ic ant  h e t e r o b e l t i o s i s  ( - 2 7 .6 7 % ) .

Signi ficant  s t a n d a r d  h e t e r o s i s  was e x h i b i t e d  by SM 6 - 2  

x Pusa P u r p l e  C lu ster  ( - 3 4 .0 9 % ) ,  Surya x Pant R i tu ra j  ( -28 .6 0% )  

and SM 6 -6  x SM 132 ( -28 .4 9% )  in t h e  f i r s t  season and Surya x

Pant R i tu ra j  ( -29 .3 5% )  in th e  four th  season.  However, none of the  

c r o s s e s  had s t a n d a r d  h e t e r o s i s  in the  second and t h i r d  seasons.

Days to f i r s t  f r u i t  s e t

Signif icant  r e l a t i v e  h e t e r o s i s  was shown by SM 6 -2  x Pusa 

P u r p le  C lu ster  ( -18 .0 1% )  in the  t h i r d  season and by Surya  x Pant 

Ritura j  ( -22 .2 6% )  in th e  four th  season.

No s ig nif ica nt  h e t e r o b e l t i o s i s  was o b s e r v e d  in a ll  the  

seasons e x c e p t  in th e  fo ur th  season where  Surya x Pant Ritura j  

showed a s ig nif ica nt  h e t e r o b e l t i o s i s  of - 20 . 57%.

Signi ficant  s t a n d a r d  h e t e r o s i s  was o b s e r v e d  by Surya x 

Pant R i tu ra j  ( -27 .6 8% )  and SM 6-2  x Pusa P u r p le  Cluster  ( -31 .3 3% )  

during th e  f i r s t  season and Surya x Pant Ritura j  ( -20 .5 7% )  during
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the  four th  season No s ig n if ic an t  s t a n d a r d  h e t e r o s i s  was found in 

seasons second and .fourth .

Days to f i r s t  h a r v e s t

In th e  f i r s t  and second s ea s o n s ,  there ,  was no signif icant

r e l a t i v e  h e t e r o s i s .  During th e  t h i r d  season,  s ig n i f ic a n t  r e l a t i v e

h e t e r o s i s  was shown by SM 6-2  x Pusa P u r p le  C lu s te r  ( - 1 6 . 8 4 % ) .

During the  four th  season Surya  x Pant R i tu ra j  ( -12 .3 9% )  and SM 6 - 6  

x SM 132 ( -10 .3 9% )  had maximum r e l a t i v e  h e t e r o s i s .

During th e  f i r s t ,  second and t h i r d  seasons,  t h e r e  was no

signif icant  h e t e r o b e l t i o s i s .  During th e  fourth season,  s ig nif ic ant

h e t e r o b e l t i o s i s  was shown by SM 6-2  x Pusa P u r p le  C lu ster  ( 1 1 . 7 9 % ) ,

During the  f i r s t  season,  Surya x Pant R i tu ra j  showed a

s ig nif ic ant  s t a n d a r d  h e t e r o s i s  of -25 .78% and SM 6 - 2  x Pusa P u rp le  

Cluster  -34 .81%.  During th e  2nd,  3 r d  and 4t h  seasons  there- was 

no s ig n if ic a n t  s t a n d a r d  h e t e r o s i s .

Pr im ary  b r a n c h e s / p l a n t

No s ig n if ic a n t  h e t e r o s i s  was o b s e r v e d  in a ll  th e  seasons  

e x c e p t  second season which showed a s ig nif ic ant  s t a n d a r d  h e t e r o s i s

by the  h y b r i d  SM 6 - 6  x SM 132 (3 2 .4 3 % ) .
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Total f r u i t s / p l a n t

In the  f i r s t  season,  none of the  h y b r i d s  were h e t e r o t i c

for  f r u i t s / p l a n t .  During t h e  second sea son ,  SM 6 -2  x Pusa P u r p le  

Cluster  had s ig n if ic an t  r e l a t i v e  h e t e r o s i s  ( 6 3 .2 8 % ) ,  h e t e r o b e l t i o s i s  

(62.41%) and s t a n d a r d  h e t e r o s i s  ( 7 1 .1 5 % ) .  During th e  t h i r d  season,  

SM 6 - 6  x SM 132 showed s ig nif ic ant  r e l a t i v e  h e t e r o s i s  ( 7 9 .8 1 % ) ,  

h e t e r o b e l t i o s i s  (47.89%) and s t a n d a r d  h e t e r o s i s  ( 6 1 .1 4 % ) .  Surya

x Pant R i tu ra j  showed maximum r e l a t i v e  h e t e r o s i s  (122.72%) and 

h e t e r o b e l t i o s i s  (52.65%) in th e  fourth  season.  However s t a n d a r d  

h e t e r o s i s  was maximum in SM 6-2  x Pusa P u r p le  C lu s ter  (12 0 .74 % ) .

Total y i e l d / p l a n t

In th e  f i r s t  season,  r e l a t i v e  h e t e r o s i s  and h e t e r o b e l t i o s i s  

were maximum in SM 6 - 2  x Pusa P u r p le  Clu st er  (71 .42% and 51.71%) 

followed by SM 6-6  x SM 132 (49.99% and 24.8%) for  to ta l  y i e l d /  

p la n t .  Sta ndard  h e t e r o s i s  was not c o n s i d e r a b l e  in any of the  c r o s s e s .

During th e  second season,  s ignif ica nt  r e l a t i v e  h e t e r o s i s

was e x h i b i t e d  by SM 6 - 2  x Pusa P u r p le  C lu ster  (101 .41%)  and SM 6 - 6

x SM 132 (6 2 .5 4 % ) .  Significant  h e t e r o b e l t i o s i s  was a lso  o b s e r v e d

for SM 6 -2  x Pusa P u r p le  C lu ster  (6 8 .0 2 % ) .  T h e re  was no 

s ignif ica nt  s t a n d a r d ,  h e t e r o s i s .

During the  t h i r d  season SM 6 -6  x SM 132 had maximum 

values of r e l a t i v e  h e t e r o s i s  (1 0 9 . 9 9 % ) ,  h e t e r o b e l t i o s i s  (97 .88%)
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and s t a n d a r d  h e t e r o s i s  ( 4 2 .1 % ) .  SM 6 - 2  x Pusa P u r p le  Cluster  

81.16% r e l a t i v e  h e t e r o s i s  and 39.99% h e t e r o b e l t i o s i s .

During the  four th  season,  a l l  the  had high values  of

h e t e r o s i s .  Surya x Pant R itura j  ranked  f i r s t  in r e l a t i v e  h e t e r o s i s

( 1 4 5 .3 4 % ) ,  h e t e r o b e l t i o s i s  (121.46%) and s t a n d a r d  h e t e r o s i s

(1 2 1 .4 6 % ) .  SM 6 - 6  x SM 132 had 68.25% r e l a t i v e  h e t e r o s i s  and

33.86% h e t e r o b e l t i o s i s .  SM 6 -2  x Pusa P u r p le  C lu s te r  had 60.55%

r e l a t i v e  h e t e r o s i s ,  36.62% h e t e r o b e l t i o s i s  and 101.11% s t a n d a r d  

h e t e r o s i s .

Average f r u i t  weight

T h e re  was no s ig n if ica n t  r e l a t i v e  h e t e r o s i s ,  h e t e r o b e l t i o s i s  

o r  s t a n d a r d  h e t e r o s i s  for  a v er ag e  f r u i t  weight  in th e  f i r s t  season.

During the  second season ,  s ignif ic ant  r e l a t i v e  h e t e r o s i s

was o b s e r v e d  in SM 6 - 6  x SM 132 ( 3 2 .7 8 % ) ,  SM 6 - 2  x Pusa P u r p le

Cluster  (24 .52%) and Surya x Pant R itura j  (15.24%) . SM 6 - 6  x SM 132

showed a s ignif ica nt  h e t e r o b e l t i o s i s  of 23.63% and s t a n d a r d

h e t e r o s i s  of 13.40%.

Signif icant  r e l a t i v e  h e t e r o s i s  was shown in t h e  t h i r d  season

by SM 6 - 2  x Pusa P u r p l e  Clu ster  (31 .95% ) and SM 6 - 6  x SM 132

(2 0 .4 0 % ) .  T h e re  was no s ig nif ic ant  h e t e r o b e l t i o s i s  and s t a n d a r d

h e t e r o s i s .
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In t h e  fo ur th  season,  s ig n if ica n t  r e l a t i v e  h e t e r o s i s  was 

e x h i b i t e d  by SM 6 -2  x Pusa P u r p le  C lu ster  (31 .24% ) and SM 6 - 6  

x SM 132 (2 8 .5 9 % ) .  None of th e  h y b r i d s  e x h i b i t e d  s ig n if ic a n t  h e t e r o ­

b e l t i o s i s .  Surya  x Pant Ritura j  showed a s ig n i f ic a n t  s t a n d a r d  

h e t e r o s i s  o f  49.53% and SM 6 - 6  x SM 132 a value of 15.52%.

Fruit in g  p e r io d

During the  f i r s t  and second seasons,  no s ig nif ic ant

h e t e r o s i s  was o b s e r v e d  for  f ru i t in g  p e r i o d .  In th e  t h i r d  season,  

SM 6-2  x Pusa P u r p le  C lu s te r  showed s ignif ic a nt  r e l a t i v e  h e t e r o s i s  

of 33.35%. T h e re  was no s ig nif ic ant  h e t e r o b e l t i o s i s  or s ta n d a r d

h e t e r o s i s .

During the  fo u r th  season,  s ignif ic ant  r e l a t i v e  h e t e r o s i s

was r e c o r d e d  by Surya x Pant  Rituraj  (36 .95%) and SM 6 - 6  x SM 132

(2 8 .3 4 % ) .  None of the  h y b r i d s  e x h i b i t e d  s ig nif ic ant  h e t e r o b e l t i o s i s  

and s t a n d a r d  h e t e r o s i s .

Percentage  of p r o d u c t i v e  f lo w ers

No s ig nif ica nt  h e t e r o s i s  in te rm s  of r e l a t i v e  h e t e r o s i s ,  

h e t e r o b e l t i o s i s  and s t a n d a r d  h e t e r o s i s  was r e c o r d e d  for  perc enta ge  

of p r o d u c t i v e  flowers  in any season.
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C. P h en otypic s ta b ility  in brinjal

S t a b i l i t y  p a r a m e te r s  l i k e  r e g re s s io n  c oeffic ient  b{i)  and

* 2
d ev ia t io n  from re g re ss io n  s d ( i )  for  pla nt  he ig ht  (90  and 120 DAS),

days  to f i r s t  h a r v e s t ,  p r i m a r y  b r a n c h e s / p l a n t ,  to ta l  f r u i t s / p l a n t ,  

to ta l  y i e l d / p l a n t ,  a v e r a g e  f r u i t  weig ht,  f r u i t in g  p e r i o d ,  % of 

p r o d u c t i v e  f low e rs  and % of wil t  were worked out as p e r  E b e r h a r t  

and Russell  (19 6 6 )  and a r e  p re s e n te d  in Table s  22, 23, 24 and 25.

Plant  h e ig h t  (9 0  DAS)

Based on grand  mean over a l l  the  four s e a s o n s ,  the  c ro s s

SM 6-2  x Pusa P u r p le  C lu ster  ( 3 6 . 9 2  cm) was the  t a l l e s t  and Pant

Ritura j  ( 2 2 . 4 5  cm) t h e  s h o r t e s t .  Considering r e g r e s s i o n  coef fic ient

a p p r o x im a te ly  equal  to unity ( b ( i )  1 ) and devia t io n  from re g re s s io n

not s ig n if ic a n t ly  d i f f e r e n t  from zero  ( s 2 d ( i )  0 )  th e  genotype SM 6-6

x SM 132 was s t a b l e / S M  6 - 2  x Pusa P u r p l e  C lu s ter  and SM 6-6

were above  a v erag e  s t a b l e ^  genotypes as  in d ic a te d  by h ig h e r  b ( i )  

v a l u e s .

Plant  h e ig h t  (12 0  DAS)

The F 1 SM 6 - 6  x SM 132 was th e  t a l l e s t  genotype  ba se d  

on o v e r a l l  mean of th e  four sea s ons .  The s h o r t e s t  genotype was 

Surya x Pant  R i tu ra j .  SM 6 - 2  x Pusa P u r p l e  C lus ter  was a s t a b l e



Table  22.  Analy sis  of va r ia n ce  for  s t a b i l i t y  f o r  a few c h a r a c t e r s  in b r i n j a l

Mean s q u a r e s

Sources of var ia t ion Plant h e ig h t
Days to 

f i r s t  
h a r v e s t  
(DAT)

P r im a r y

b r a n c h e s /
p la nt

Incidence  

of wilt  

<%)

Total Total 
f r u i t s /  y i e l d /  
plant  plant

Average
f r u i t
weight

F r u i t in g
p e r i o d

P roduct ive

f l o w e r s

(%)

90 DAS 120 DAS

Genotypes 7 3 .3 0
ft

170 .1 4 1 4 8 .6 4 0 . 2 3 2 1 9 8 . 6 6 5 5 3 . 9 8 5 3 7 0 66 .7 5 290 .7 1 1 4 5 2 . 3 9 2 7 3 . 7 0

Environments (L in e a r ) 6 5 4 .4 3 3 7 2 0 . 2 8 3 6 5 8 . 8 7 11 .38 23 44 .61 4 8 8 . 7 3 1477 54 9 .46 8 3 4 . 4 9 2 3 6 8 7 . 5 1 1 9 6 8 . 3 9

Environments +
(Genotype x Environment)

64 .01 1 9 0.64 2 0 4 . 3 7 0 . 6 2 2 5 0 .8 3 7 7 . 2 8 137640.97 8 2 . 9 0 1 2 2 5 . 9 2 1 0 4 . 8 5

Genotype x Environment 
( l i n e a r )

4 9 .4 6 2 9 . 5 3 61 .62 0 . 2 5 3 3 7 . 6 9 4 5 . 7 3 4 0 7 4 0 . 5 0 9 6 . 5 4 4 0 6 . 0 6 6 4 . 6 0

Pooled deviation 3 7 .6 8
*!jC

6 6 . 1 6 7 5 . 9 0 0 . 1 9 9 5 . 9 0 6 8 . 4 5 10 62 68 .3 9
* *

3 5 . 0 8 3 4 2 . 4 4 19.21

Fooled e r r o r 19 .32 2 2 . 8 0 33 .77 0 . 0 7 2 8 . 1 7 2 3 . 1 2 3217.4.69 9 . 4 5 7 2 . 1 7 2 0 .1 0

*  S ig nificant  a t  P = 0 . 0 5  
# *  S ig nificant  a t  P = 0.01

*nI
*\2



T a b l e  2 3 .  S t a b i l i t y  p a r a m e t e r s  f o r  P l a n t  h e i g h t  ( 9 0  DAS a n d  1 2 0  D A S ),  D a y s  to  f i r s t  h a r v e s t  a n d  P r i m a r y  b r a n c h e s / p l a n t

Genotype
Plant he ight ( 9 0  DAS). Plant h e ig h t ( 1 2 0  DAS) Days to f i r s t h a r v e s t P r im a ry b r a n c h e s / p i e

Mean

(cm )
b ( i ) S2 d ( i ) Mean

(cm)

b ( i ) S2 d ( i ) Mean b ( i ) S2 d ( i ) Mean b ( i ) S2 d ( i!

Surya 2 9 . 9 9 - 0 . 6 1 - 1 4 . 7 7 4 6 .4 1 0 . 4 6 - 6 3 . 4 6 6 8 . 7 7 0 .3 5 7 9 . 9 2 3 . 6 6 0 . 7 1 - 0 . 1 0

Pant R itura j 2 2 . 4 5 1 .5 8 - 3 6 . 7 8 4 3 . 5 1 1 .48 - 6 . 9 6 6 9 . 4 6 0 . 7 4 - 9 8 . 1 5 3 . 8 8 0 . 8 3 0 . 2 3

SM 6-6 3 0 .9 1 1 .9 2 2 6 . 3 1 4 8 . 2 6 1 .09 2 9 . 1 5 5 8 .8 8 0 . 7 3 - 8 0 . 1 6 4 . 0 8 0 . 8 9 - 0 . 0 7

SM 132 2 8 . 8 8 1 .14 - 5 4 . 4 5 5 1 . 1 8 0 . 5 9 - 3 7 . 2 1 7 5 .1 7 1 .08 - 4 . 8 9 3 . 5 3 0 . 4 9 - 0 . 1 8

SM 6 -2 2 9 . 5 5 1 .2 6 - 5 5 . 0 7 41 .9 4 0 . 8 5 - 5 1 . 2 1 6 0 . 9 8 1 .0 8 - 8 3 . 6 3 3 . 6 8 1 .4 3 - 0 . 0 1

Pusa P u rp le  Cluster 2 8 . 0 9 0 .0 2 3 4 . 5 6 5 3 . 3 7 1 .0 6 9 8 . 2 8 7 7 . 4 6 . 0 . 9 6 2 8 . 0 6 3 . 3 6 1 .42 0 . 3 9

Surya x Pant R itura j 2 6 . 1 5 0 . 7 7 - 1 2 . 6 9 4 1 . 1 3 1 .03 6 . 5 2 71 .64 1.74 128.81 3 . 4 8 1 .63 - 0 . 1 4

SM 6-6  x SM -132 3 4 . 6 5 1 .2 0 - 3 3 . 7 5 5 9 . 2 2 1.11 2 9 . 7 4 6 9 .5 2 1 .28  ■ - 8 8 . 7 3 4 . 0 0 0 . 3 9 - 0 . 1 5

SM 6 -2  x Pusa P u r p l e  Cluster 3 6 . 9 2 1.71 - 3 5 . 9 1 5 6 . 9 3 0 . 9 8 - 2 5 . 1 2 6 5 .1 2 1.04 - 6 5 . 9 8 3 . 7 2 1 .21 - 0 . 0 7

Mean 2 9 . 7 3 4 9 . 1 0 6 8 . 5 6 3 .7 1



T a b l e  2 4 .  S t a b i l i t y  p a r a m e t e r s  f o r  t o t a l  f r u i t s / p l a n t ,  T o t a l  y i e l d / p l a n t  an d  A v e r a g e  f r u i t  w e i g h t

Genotype
Total f r u i t s / p l a n t Total y i e l d / p l a n t Average f r u i t w e ig h t

Mean b ( i ) S2 d ( i ) Mean

(g)
b ( i ) S2 d ( i ) Mean

(g)
b ( i ) S2 d ( i )

Surya 2 6 . 0 0 1 .3 5 - 3 6 . 5 5 11 34 .27 1.57 2 2 2 6 8 . 8 3 3 7 .7 1 0.71 - 5 . 3 1

Pant Ri turaj 4 . 2 2 0 .1 1 - 6 4 . 0 8 2 4 7 .9 9 0 . 5 2 - 2 4 0 2 5 . 6 5 4 8 .7 1 3 . 3 6 2 2 2 . 3 5

SM 6-6 3 4 . 2 7 2 . 3 7 - 4 7 . 3 9 9 2 3 . 7 0 1 .5 9 - 6 8 3 3 6 . 6 9 2 6 . 9 3 0 . 4 5 - 1 8 . 2 0

SM 132 1 7 .2 0 1 .00 - 3 9 . 6 9 616.61 0 .8 8 - 6 1 4 6 4 . 5 2 3 5 . 2 5 0.91 - 2 7 . 8 6

SM 6-2 23 .9 1 1 .2 2 - 6 1 . 2 1 8 2 0 . 2 7 0 . 9 7 - 8 4 6 6 6 . 0 3 3 4 . 5 3 0 .3 9 - 1 4 . 4 2

Pusa P u r p le  C lu ster 3 1 . 7 8 0 . 3 4 104.82 6 6 6 .4 8 0.61 - 4 8 7 6 1 . 7 1 2 0 . 5 6 0 . 2 6 - 2 2 . 6 0

Surya x Pant R itura j 10.41 - 0 . 4 9 7 5 . 5 2 5 1 7 . 8 6 0 . 1 7 3 6 2 6 2 5 .3 1 4 5 . 0 8 1 .90 - 2 6 . 7 7

SM 6 - 6  x SM 132 3 4 . 0 3 0 . 9 8 94 .51 1297.71 1 . 3 0 5 0 7 5 0 . 1 6 3 9 . 1 4 0 . 8 0 - 2 3 . 2 1

SM 6-2  x Pusa P u r p l e  C lus ter 3 8 . 7 5 2 .1 1 - 3 4 . 1 9 1 3 26 .20 1 . 3 9  ■ - 6 0 6 9 0 . 8 8 3 4 . 6 6  ■ 0 .2 2 - 2 3 . 2 8

Mean 2 4 .5 1 839.01 3 5 . 8 4  '

"\I
CD



T a b l e  2 5 .  S t a b i l i t y  p a r a m e t e r s  f o r  F r u i t i n g  p e r i o d ,  P r o d u c t i v e  f l o w e r s  (%) a n d  I n c i d e n c e  o f  w i l t  (%)

Genotype
F ruit in g  p e r i o d P r o d u c t i ve fl ow e rs (%) In cid ence  of w i l t  (%)

Mean
( d a y s )

b ( i ) S2d ( i ) Mean

(%)
b ( i ) S2d ( i ) Mean

{%)
b ( i ) S2 d ( i )

Surya 9 3 . 7 8 1 .2 7 - 1 1 0 . 5 9 41 .95 0 . 6 8 - 4 0 . 1 5 10 .10 0 . 0 7 - 1 4 . 7 9

Pant Rituraj 5 0 . 4 5 0 . 6 7 1217 .17 2 2 . 3 2 2 . 0 9 - 4 6 . 3 1 7 7 .6 4 2 . 0 2 3 0 2 . 8 2

SM 6-6 104.71 1 .43 - 1 2 7 . 4 5 3 6 . 9 9 0 . 3 3 - 3 4 . 3 8 16 .27 0 . 5 8 - 6 3 . 7 3

SM 132 8 5 . 0 2 1 .2 0 6 2 .9 6 3 0 . 5 2 0 . 8 5 - 4 6 . 6 9 12 .22 0 . 4 8 - 5 0 . 2 9

SM 6-2 1 0 0 .8 5 1 .20 - 7 5 . 3 8 3 6 . 9 6 0 . 6 8 - 6 0 . 0 9 6 . 2 6 0 . 6 9 - 7 . 7 4

Pusa Purple  Cluster 71 .78 0 . 8 2 182.13 4 5 . 9 2 0 . 9 2 - 4 5 . 4 4 1.4.00 0 . 6 4 -1 .96

Surya x Pant Ri turaj 6 0 .5 1 0 . 1 5 2 7 5 . 1 0 2 0 . 9 6 1 .6 7 - 4 3 . 5 3 4 2 . 8 5 3 . 6 5 9 2 . 6 9

SM 6-6  x SM 132 9 3 . 5 7 1 .08 - 9 1 . 9 4 3 1 . 1 6 0 . 7 7 - 2 3 . 1 9 7 . 0 6 0 . 7 3 - 8 1 . 3 0

SM 6-2  x Pusa P u r p le  C lu s ter 9 7 . 3 2 1 .1 8 - 1 9 8 . 7 2 3 2 . 1 6 1.01 - 3 0 . 0 7 14.11 0 . 1 6 - 7 3 . 2 8

Mean 8 4 . 2 2 3 3 . 2 2 2 2 . 2 7

CO
O
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genotype.  Pusa P u r p le  C lu ster  and SM 6 -6  x SM 132 were above 

average  s t a b l e  g enoty pes .  SM 132 was a below a v erag e  s t a b l e  genotype

Days to f i r s t  h a r v e s t

The genotype which was the  e a r l i e s t  to h a r v e s t  was SM 6-6  

which took only 59 d a y s  for  h a r v e s t  from t ra n s p l a n t i n g .  The la te  

to h a r v e s  genotype  was Pusa P u r p le  C lu ster  which took 77 d a y s .  

S ta b le  ge notypes  were SM 6-2  and SM 6-2  x Pusa P u r p le  C lu s t e r .  

SM 6-6  was a below a v e r a g e  s t a b l e  genotype.

Pr im ary  b r a n c h e s / p l a n t

Based on grand mean performance o v e r  four seasons,  SM 6 -6  

had the  maximum and Pusa P u r p le  C lu ster  the  minimum number of 

p r i m a r y  b r a n c h e s / p l a n t .  Pant R i tura j ,  SM 6 - 6  and SM 6 -2  x Pusa

P u r p le  C lu s te r  were s t a b l e  genoty pes .  SM 6-6  x SM 132 was a

below a v erag e  s t a b l e  genotype.

Total f r u i t s / p l a n t

Based on grand mean over th e  4 seasons,  maximum number

of f r u i t s  was obta in ed  from the  F 1 SM 6-2  x Pusa P u r p l e  C lu s ter

( 3 8 . 7 5 )  and minimum from Pant R i tu ra j  ( 4 . 2 2 ) .  S ta b le  genotypes 

with r e g a r d  to to ta l  f r u i t s / p l a n t  were Surya  and SM 6 - 6  x SM 132.
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SM 6 - 2  x Pusa P u r p l e  C lu ster  and SM 6-6  were above a v er ag e

s t a b l e  g e notypes .  Pusa P u r p l e  Cluster  was a below a v erag e  s t a b l e  

genotype ( F i g .  1 ) .

Total  y i e l d / p l a n t

Regarding the  o v e r a l l  performance,  th e  h i g h e s t  y ie ld  was

given by  SM 6 - 2  x Pusa P u r p l e  C lus ter  ( 1 3 2 6 .2 0  g) and t h e  lo west

by Pant R i tu ra j  ( 2 4 7 . 9 9  g ) . Surya,  SM 6 -6  and SM 6 - 2  x Pusa

P u r p l e  C lu s ter  and SM 6 - 6  x SM 132 were ab o v e  a v e r ag e  s t a b l e  

genotypes  ( F i g .  2 ) .

Average fruit weight

Average f r u i t  w e ig h t  ranged from 2 0 . 5 6  g to  4 8 .7 1  g. The

h i g h e s t  weig ht  of  f r u i t s  was r e c o r d e d  in Pant R i tu ra j  and t h e

low est  in Pusa P u r p l e  C lu s t e r .  Surya  x Pant R i tu r a j  was a s t a b l e

genotype. Pant Rituraj was above average sta b le .  Surya and SM 6-6

x SM 132 were below average s ta b le  genotypes.

Fruiting period

F rui t ing  p e r io d  ranged from 5 0 . 4 5  d a y s  f o r  Pant Ritura j

to 104.71 d a y s  for  SM 6 - 6 .  Sta ble  genotypes  with r e g a r d  to f ru it in g

p e r io d  w e re  SM 132,  SM 6 - 2 ,  SM 6 - 2  x Pusa P u r p l e  C lus ter  and

SM 6-6  x SM 132. Surya and SM 6 - 6  were ab o v e  av er ag e  s t a b l e  

g e n o t y p e s .
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Percentage  of p r o d u c t i v e  f lo w ers

Considering grand mean over a l l  environments  Pusa P u r p le

Cluster  had th e  h i g h e s t  percentage  of p r o d u c t iv e  f lo w e rs .  Pant 

R i tu ra j ,  Surya  x Pant R i tu ra j  were above  average  s t a b l e  genoty pes .

SM 6-2  x Pusa P u r p le  C lu s te r  was th e  only s t a b l e  genotypes as

in d ic a ted  by t h e  r e g r e s s i o n  coeff ic ie n t.  S urya,  SM 6 - 6  and SM 6 - 2  

were th e  below a v er ag e  s t a b l e  genoty pes .

Incidence of wilt

Based on grand mean o v e r  the  four seasons  percen tage  of 

wil t  ranged from 6 . 2 6  to 7 7 . 6 4 .  Lowest (%) of wilt  was o b s e r v e d  

in SM 6-2  and th e  h i g h e s t  {%) in Pant R i tura j .  S ta b le  genotypes

were SM 6 - 2 ,  Pusa P u r p le  C luster ,  SM 6 - 6  and SM 6 - 6  x SM 132.

D. Inheritance of resista n c e  to b a cteria l w ilt

Two p a r e n ta l  l ines  Surya ( r e s i s t a n t )  and Pant R itura j

( s u s c e p t i b l e )  were  used  to study in h e r i ta n c e  of re s i s t a n c e  to

b a c t e r i a l  w i l t  in b r i n j a l .  These  were c r o s s e d  to g enerate  F , F ,
1 2

BC^ and BC2> The p la n ts ,  wil te d  and remained r e s i s t a n t  were counted 

and d ata  p r e s e n te d  in Table  26.

All th e  . F 1 p la n ts  w i l te d  indic a ting  dominance of 

s u s c e p t i b i l i t y  o r  r e c e s s i v e  nature  of r e s i s t a n c e .  In th e  F„ generation
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Ta ble  26 .  In h e r i ta n c e  of r e s i s t a n c e  to b a c t e r i a l  wil t

Cross  Generations O b s e rv e d  number Expected v 2 P r o b a b i l i t y
of p la n ts_______  r a t i o  J"

R e s i s -  S u s c e -  Total 
tant  p t i b l e

50 0 50

0 50 50

0 50 50

67 1®3 250 1:3 0 . 4 3 2  0 . 5 0 - 0 . 7 0

19 131 250 1:1 0 . 5 7 6  0 . 3 0 - 0 . 5 0

0 250 250 0:1

250 p la n ts  seg reg a te d  into 183 s u s c e p t i b l e  and 67 r e s i s t a n t .  This  

f i t ted  well  in a 3:1 r a t i o  ( \  = 0 . 4 3 2 ,  P = 0 . 5 0 - 0 . 7 0 )  - in the  

( F ,  x r e s i s t a n t  S urya)  250 p lan ts  s egrega ted  into 119 r e s i s t a n t  

end 131 s u s c e p t i b l e  which f i t t e d  in t h e  r a t i o  of 1:1 ( f  = 0 .57 6 ,  

P = 0 . 3 0 - 0 . 5 0 ) .  In th e  BC2 a l l  the  p la n ts  w i l te d .

Surya x P 
Pant
Ritura j  P2

F 1

F2

BC1
b c 2
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DISCUSSION

Brinja l  ( Solanum melongena L . )  is  a p o pular  ve geta ble  in 

India .  I t  is  grown in a l l  the  s ta t e s  and a wide range of var ia t ion  

i s  o b s e r v e d  in th e  c ountry .  Prefere nce  of t h i s  v e g e ta b le  depends  

on s i z e ,  s h a p e ,  colour and s p in in e s s  of f r u i t s ,  which a lso  v a r i e s  

with locat ion  and with i n d i v i d u a l s .  S e v e ra l  v a r i e t i e s  d i f fer in g  in 

f r u i t  c h a r a c t e r i s t i c s  a r e  a v a i l a b l e .  Successful  c u l t iv a t io n  of b r i n j a l  

is  l im i ted  by non a v a i l a b i l i t y  of high y ie ld in g  v a r i e t i e s / h y b r i d s  

and inc id ence  of s e r io u s  d i s e a s e s .  The most d e v a s ta t in g  d is e a s e  

in b r i n j a l  i s  t h e  b a c t e r i a l  wilt  caused by Pseudomonas s o lana cea rum . 

This  pro ble m is  more so in the  warm humid w e ath e r  and a c i d i c  

so il '  conditions a s  p r e v a i l i n g  in Kerala.  This  h i n d e r s  cult iv ation  

of the  p o pula r  high y ie ld in g  v a r i e t i e s / h y b r i d s  in th e  s t a t e  as 

th e s e  a r e  h ig h ly  prone to th e  pa thogen.  This, c a l l s  for  a need

based s tu d y  to c ircumvent th e  d i s e a s e .  H y b r id s ,  h e t e r o t i c  for

y ie ld  and r e s i s t a n t  to b a c t e r i a l  wil t  with a c c e p t a b l e  q u a l i ty  a r e

a gre a t  boon to b r i n j a l  gro wers  e s p e c i a l l y  in the  wilt  prone a r e a s .  

At p r e s e n t  such information a r e . r a t h e r  scanty  in b r i n j a l .

Evaluating v a r i e t i e s  and h y b r i d s  r e s i s t a n t  to b a c t e r i a l

wilt  o v e r  s e v e r a l  seasons  would r e v e a l  t h e i r  p h e n o ty p ic  s t a b i l i t y .  

This  i s  im por ta n t  in regions  where t h e  environmental  conditions 

change c o n s i d e r a b l y .  Assessment of performance of genotypes  o v e r
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d if f e r e n t  environments  r e v e a l s  information on G x E in te ra c t ion  

for  y ie ld  and r e l a t e d  c h a r a c t e r s  which in turn  p a v es  th e  way for  

id e n t i f ic a t io n  of p h e n o t y p i c a l l y  s t a b l e  v a r i e t i e s / h y b r i d s  which 

can be recommended for  y e a r  round cu l t iv a t io n .  T h is  would also  

bring  out g e notypes ,  s u i t a b l e  for  low, medium and high y ie ld in g  

e n v i ro n m e n ts .

Mode of gene action governing w i l t  re s i s t a n c e  is  of immense 

use  in t h e  choice  of a p p r o p r i a t e  b re e d in g  methods for  inc orpora t ing  

r e s i s t a n c e  e i t h e r  from c u l t i v a t e d  or wild  s p e c i e s  into commercially 

p o pular  v a r i e t i e s .

With th e  above o b j e c t i v e s  in mind, e x p e r im e n t s  were la id  

out to id e n t i fy  wil t  r e s i s t a n t  b r in j a l  h y b r i d s ,  h e t e r o t i c  for  y i e l d ,  

of good q u a l i ty  and p h e n o ty p ic a l ly  s t a b l e .  In h e r i ta n c e  of w i l t  

r e s i s t a n c e  was a lso  s t u d i e d .

The m a te r ia l s  consis ted  of t h r e e  isogenic l ines  of b r i n j a l ,  

SM 6 - 2 ,  SM 6 - 6  and S urya ,  two v a r i e t i e s ,  Pant R i tu ra j  and Pusa 

P u r p le  C lu s te r  and one access ion (SM 1 3 2 ) ,  high y ie ld in g  and 

r e s i s t a n t  to b a c t e r i a l  w i l t .

General a n a ly s is  of variance for d ifferen t ch aracters

General  a n a l y s i s  of va riance  c l e a r l y  in d i c a t e d  s ig nif ic ant  

d i f f e r e n c e s  among p a r e n ta l  l ines  and h y b r i d s .  The genotypes  d i f f e r e d
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s ig n if ic a n t ly  for  to ta l  f r u i t s / p l a n t ,  a v e r a g e  f r u i t  w eig ht,  f ru i t in g  

p e r io d  and incidence  of w i l t  (%) . In t h e  f i r s t '  season ,  genotypes  

d i f f e r e d  s ig n if ic a n t ly  for  days  to f lo w e r ,  days  to f i r s t  f r u i t s e t ,  

p r im ary  b r a n c h e s / p l a n t ,  to ta l  f r u i t s / p l a n t ,  a v erag e  f r u i t  weight ,  

f ru it in g  p e r i o d ,  % of p r o d u c t i v e  f lo w ers  and in cidence  of wilt  (%). 

During th e  second season,  th e  genotypes  d i f f e r e d  s ignif ica nt ly  for  

plant  h e ig h t  (12 0  DAS), to ta l  f r u i t s / p l a n t ,  to ta l  y i e l d / p l a n t ,  

a v e r a g e  f r u i t  w eig ht,  f r u i t in g  p e r io d ,  % of p r o d u c t iv e  flowers  and 

incidence  of wilt (%) . Signif icant  d i f f e r en c e  was o b s e r v e d  in th e  

t h i r d  season for  a l l  th e  c h a r a c t e r s  under s t u d y .  Genotypes d i f f e r e d  

s ignif ic ant ly  dur ing  t h e  fo ur th  season for  a l l  c h a r a c t e r s  e x c e p t  

p r im ary  b r a n c h e s / p l a n t  and % of p r o d u c t iv e  f lo w ers .

Pooled a n a l y s i s  of variance  over  environments  showed 

s ig n if ic a n t  d i f f e r e n c e s  among environments .  V a r ie t ie s  d i f f e r e d  

s ig n if ic a n t ly  for  plant  h e ig h t  (120  DAS), to ta l  f r u i t s / p l a n t ,  to ta l  

y i e l d / p l a n t ,  a v e r a g e  f r u i t  weig ht,  f r u i t in g  p e r i o d ,  % of p ro d u c t iv e  

flowers  and incidence  of wilt  (%).  Genotype x environment i n t e r ­

action was s ig n if ic a n t  for  a l l  c h a r a c t e r s  e x c e p t  d a y s  to f lower 

and days  to f i r s t  f r u i t s e t .

A p e ru s a l  of perform ance of th e  v a r i e t i e s  and h y b r i d s  

showed t h a t ,  th e  w hi te  long f r u i t e d ,  SM 6 - 6  was th e  e a r l i e s t  to 

f low er and s e t  f r u i t s .  The v a r i e t y  took kk  days  to s e t  f r u i t  a f t e r  

t r a n s p la n t in g .  Varie ta l  d i f f e r en c es  in e a r l i n e s s  have  a lso  been
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r e p o r t e d  e a r l i e r  by many w o rk e rs  (Salehuzzaman,  1981 and 

Kandaswamy et^ a^.  ( 1 9 8 3 ) .

With r e s p e c t  to index to e a r l i n e s s ,  which g iv es  a more 

meaningful id e a  of e a r l i e r  y i e l d ,  the  p o pular  v a r i e t y ,  Surya ranked 

f i r s t .  T h i s  is  due to th e  fact  t h a t  Surya o u ty i e l d e d  a l l  o th e r  

v a r i e t i e s  and h y b r i d s  in th e  e a r ly  y ie ld  from f i r s t  f iv e  h a r v e s t s .  

Desp ite  e a r l y  f lowering and f r u i t s e t ,  to ta l  e a r l y  y ie ld  in f i r s t  

f iv e  h a r v e s t s  was low in SM 6 - 6 .  T h is  is  in c o n t r a s t  to the  e a r l i e r  

f indings  of Geetha ( 1 9 8 9 )  in which SM 6 - 6  gave t h e  to ta l  e a r ly

y i e l d .  The p r e s e n t  h i g h e r  e a r l y  y ie ld  in Surya could be a t t r i b u t e d  

to th e  b e t t e r  management than th e  normal management given by 

Geetha ( 1 9 8 9 )  in h e r  s t u d i e s .

With r e s p e c t  to to t a l  y i e l d / p l a n t ,  the  h y b r i d  SM 6 - 6  x 

SM 132 gave th e  h i g h e s t  y ie ld  in f i r s t  and t h i r d  s ea s o n s .  SM 6-2  x 

Pusa P u r p l e  C lu ster  gave the  h ig h e s t  y ie ld  in second and Surya 

x Pant R itura j  in th e  four th  season.  The h i g h e s t  mean y ie ld ,  

how ever,  was given by t h e  h y b r i d  SM 6 -2  x Pusa P u r p l e  Clu ster  

( 1 3 2 6 . 2 0  g / p l a n t ) .  T h is  in d ic a ted  s ignif ica nt  r o l e  of genotype x 

environment in te ra c t io n  in th e  y ie ld in g  a b i l i t y  of h y b r i d s .  One

im por ta nt  f in ding  in t h e  s tudy  is  t h a t  a l l  the  h y b r i d s  were

s u p e r i o r  to t h e i r  p a r e n ts  in y ie ld  during a l l  th e  four sea s ons .

In e a r l i e r  s t u d i e s ,  s ig n if ic a n t  d i f f e r en c e s  were o b s e r v e d  in y i e l d  

among v a r i e t i e s  (Dutta,  1 9 8 8 ) .



89

The d i f f e r en c e  in performance of v a r i e t i e s  and h y b r i d s  

in v a ry in g  environm ents  could be due to t h e i r  d i f f e r en c e  in 

a d a p t a b i l i t y  and re s p o n s e  to changes  in environm ents .  T h is  

in d ic a te s  scope  for  b r e e d in g  for  a d a p t a b i l i t y  to d i f f e r e n t  conditions 

l i k e  s t r e s s  due to d r o u g h t ,  h e a t ,  s a l t ,  pollution e tc .

The p r e s e n t  f indings  on wil t  r e s i s t a n c e  o b s e r v e d  in the  

p a r e n ts  a r e  as o b s e r v e d  by Ushamani ( 19 87 )  and Geetha (1 9 8 9 )  

in Surya and SM 6 - 2 .

Maximum wil t  inc ide nce s  (90%) o b s e r v e d  in Pant R itura j  

under V e l la n ik k a ra  condi tions  a r e  s i m i l a r  to th e  r e s u l t s  obta in ed  

in the  All India  C o-o rd in a te d  Vegetable Improvement P r o jec t  during 

1988 and 1989 (AICVIP, 1 9 9 0 ) .  The h y b r i d s  were not s u p e r i o r  in 

r e s p e c t  of wil t  r e s i s t a n c e .  In the  e a r l i e r  s t u d i e s ,  h y b r i d s  were 

r e p o r t e d  r e s i s t a n t  only when both th e  p a re n ts  were r e s i s t a n t  

(Geetha,  1 9 8 9 ) .

Varie ta l  d i f f e r e n c e s  o b s e r v e d  in th e  p r e s e n t  s tudy for  

p la nt  h e i g h t ,  f r u i t s / p l a n t ,  f r u i t  weight,  f r u i t in g  p e r io d  and p ro d u c t­

iv e  f lo w ers  were s i m i l a r  to the  f indings  of Sheela ,  1982; Shankar ,  

1984- and Rashid e t  a l . ,  1988. The o b s e r v e d  v a r i a b i l i t y  in th e  

p r e s e n t  s tu d y  i s  qu i te  ra t iona l  as t h e r e  e x i s t s  d i v e r s i t y  in b r i n j a l  

genotypes for  plant  h e i g h t ,  leaf  s i z e ,  f r u i t  s i z e ,  s h a p e ,  colour,  

spinines5 e t c .  in d i f f e r e n t  regions of th e  country .
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H eterosis in brinjal

H e te rosis  b ree d in g  was e x t e n s i v e l y  e x p l o r e d  and u t i l iz e d  

to boost  up y ie ld  in a number of economically im por ta nt  c r o p s .  

Prev a le n c e  of h e t e r o s i s  has p r a c t i c a l  im plica tion ,  if  h e t e r o s i s  i s  

e x p l o r e d  on r a t h e r  e x t e n s i v e  s c a le  and high h e t e r o t i c  c r o s s e s  were 

e a s i l y  and quickly  s e p a r a t e d  out.  E xploita t io n  of h e t e r o s i s  

t h e r e f o r e  p r e s e n t s  immense pote nt ia l  f o r  th e  improvement of t h i s  

c r o p .  In the  p re s e n t  s t u d y ,  3 h y b r i d s  and 6 p a r e n ts  were 

evalua te d  in a f ie ld  t r i a l  for  few c h a r a c t e r s  including f r u i t  y i e l d  

and i t s  components.  H e te r o s is  was o b s e r v e d  for  plant  h e ig h t ,

e a r l i n e s s ,  b r a n c h e s ,  f r u i t s / p l a n t , f r u i t  y i e l d ,  f r u i t  weight and 

f ru it in g  p e r i o d .

SM 6 -2  x Pusa P u r p le  Clu ster  e x h i b i t e d  s ignif ica nt  r e l a t i v e

h e t e r o s i s  in the. f i r s t  and t t i i rd  seasons  for  pla nt  he ig ht  a t  90 

d ays  a f t e r  sowing.  The c r o s s e s  with maximum h e t e r o b e l t i o s i s  for  

h e ig ht  were SM 6 - 2  x Pusa P u r p l e  C lu s te r  in th e  f i r s t  and t h i r d  

seasons and SM 6 -6  x SM 132 in th e  second season.  Significant

s ta n d a r d  h e t e r o s i s  was shown by SM 6-2  x Pusa P u r p l e  Clu ster  

in the  f i r s t  and four th  seas ons .  During the  second season,  s t a n d a r d  

h e t e r o s i s  was maximum in SM 6 -6  x SM 132 (3 0 .4 3 % ) .

SM 6 - 6  x SM 132 e x h i b i t e d  s ignif ica nt  s t a n d a r d  h e t e r o s i s

for  pla nt  h e ig h t  o b s e r v e d  120 days  a f t e r  sowing during f i r s t  and
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second s ea sons.  Significant  r e l a t i v e  h e t e r o s i s  was o b s e r v e d  for  

SM 6-2  x Pusa P u r p l e  Clu ster  and SM 6 -6  x SM 132 and 

h e t e r o b e l t i o s i s  for  SM 6 - 2  x Pusa P u r p l e  C lu s te r  in the  t h i r d  

season.  In th e  fourth  season SM 6-2  x Pusa P u r p le  C lu ster  e x h i b i t e d  

s ignif ica nt  r e l a t i v e  h e t e r o s i s  and s t a n d a r d  h e t e r o s i s .  Surya x Pant 

Ritura j  a lso  e x h i b i t e d  s ig nif ica nt  r e l a t i v e  h e t e r o s i s .  Plant  he ig ht  

is  usually in d i c a t i v e  of i t s  ve g e ta t iv e  vigour which influences th e  

p r o d u c t i v i t y .  Heterosis  for  pla nt  h e ig h t  was r e p o r t e d  e a r l i e r  by 

Gopinath ( 1 9 8 7 ) ,  Singh and Mital ( 1 9 8 8 )  and Geetha ( 1 9 8 9 ) .

Number of days  taken by a v a r i e t y  to put  fo r th  th e  f i r s t  

f low er is  g enerally  i n d i c a t i v e  of i t s  e a r l i n e s s .  All th e  t h r e e  

h y b r i d s  Surya x Pant R i tu ra j ,  SM 6-6  x SM 132 and SM 6 - 2  x Pusa 

P u r p le  C lu ster  e x h i b i t e d  s ignif ic a nt  s t a n d a r d  h e t e r o s i s  in the  f i r s t  

season.  In th e  t h i r d  season SM 6 -2  x Pusa P u r p le  C lu ster  showed 

a s ig n if ic ant  r e l a t i v e  h e t e r o s i s  and during fourth season Surya x

Pant Ritura j  e x h i b i t e d  s ig n if ic a n t  r e l a t i v e  h e t e r o s i s ,  h e t e r o b e l t i o s i s  

and s t a n d a r d  h e t e r o s i s .  SM 6 - 6  x SM 132 also  showed s ig nif ic ant  

r e l a t i v e  h e t e r o s i s .  H e te r o s is  for  days  to f low er was r e p o r t e d  by

P e ter  ( 1 9 7 1 ) ^  Vijay and Nath (1978 ) ,  Dharmegowda e t  a l . ( 1 9 7 9 )

and Singh and Mital ( 1 9 8 8 ) .

For d a y s  to f i r s t  f r u i t s e t ,  two h y b r i d s  Surya x Pant

Ritura j  and SM 6-2  x Pusa P u r p le  C lu ster  showed s ig n if ic a n t  s tandard



32

h e t e r o s i s  in th e  f i r s t  s ea son .  SM 6-2  x Pusa P u r p le  C lu ster  e x h i b i t e d  

s ignif ica nt  r e l a t i v e  h e t e r o s i s  in the  t h i r d  season.  During th e  four th 

season,  Surya  x Pant R itura j  e x h i b i t e d  s ig nif ica nt  r e l a t i v e  h e t e r o s i s ,  

h e t e r o b e l t i o s i s  and s t a n d a r d  h e t e r o s i s .  A b i l i ty  of h y b r i d s  to s e t  

f r u i t s  e a r l i e r  than th e  p a re n ts  was r e p o r t e d  by H r i s t a k e s  ( 1 9 7 9 ) ,

Singh ( 1 9 8 0 ) ,  Kandaswamy e t  a l .  ( 1 9 8 3 )  and Geetha (1 9 8 9 )  a l s o .  

During the  f i r s t  season Surya  x Pant Ritura j  showed a s ig n if ica n t  

s t a n d a r d  h e t e r o s i s  of -25 .78% and SM 6 - 2  x Pusa P u r p le  C lu ster  

( -34 .8 1% )  for  e a r l i e r  h a r v e s t .  During th e  t h i r d  season s ig nif ic ant  

r e l a t i v e  h e t e r o s i s  was shown by SM 6-2  x Pusa P u r p le  C lu s ter  

( - 1 6 .8 4 % ) .  Maximum r e l a t i v e  h e t e r o s i s  was shown by Surya x Pant 

Ritura j  and SM 6 - 6  x SM 132 and s ig nif ic ant  h e t e r o b e l t i o s i s  by

SM 6-2  x Pusa P u r p l e  C lu ster  in the  four th  season.  This  showed 

t h a t  e a r ly  f r u i t in g  h y b r i d s  were e a r ly  y i e l d e r s  a l s o .

For b r a n c h e s / p l a n t ,  SM 6 - 6  x SM 132 showed a s ig nif ic ant

s ta n d a r d  h e t e r o s i s  of 32.43% during th e  second season.  Heterosis

for  p r i m a r y  b r a n c h e s / p l a n t  was r e p o r t e d  by Nagai and Kida ( 1 9 2 6 ) ,

Mishra  ( 1 9 6 1 ) ,  Thakur e t  a l .  ( 1 9 6 8 ) ,  P e te r  ( 1 9 7 1 ) ,  Narayanan

(1 9 8 4 )  and Geetha ( 1 9 8 9 ) .  B r a n c h e s / p la n t  is  often p o s i t i v e l y

c o r r e l a t e d  with f r u i t s  and y i e l d / p l a n t  ( S r i v a s t a v a  and Sachan,

1974; Khurana et  aK ( 1 9 8 8 ) ,  Nainar and Subbiah,  1 9 9 0 ) .  i t

in d ic a te s  t h a t  fa c to rs  which favour v e g e ta t iv e  growth favour f r u i t  

y ie ld  a lso .
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SM 6 -2  x Pusa P u r p le  Cluster  showed a s ig n i f ic a n t  r e l a t i v e  

h e t e r o s i s ,  h e t e r o b e l t i o s i s  and s t a n d a r d  h e t e r o s i s  dur ing second 

season f o r  t o ta l  f r u i t s / p l a n t .  During th e  t h i r d  season s ignif ica nt  

r e l a t i v e  h e t e r o s i s ,  h e t e r o b e l t i o s i s  and s t a n d a r d  h e t e r o s i s  were 

e x h i b i t e d  by SM 6 - 6  x SM 132. In th e  four th  season,  Surya x Pant 

Ritura j  showed a maximum r e l a t i v e  h e t e r o s i s  (122.72%) and 

h e t e r o b e l t i o s i s  (5 2 .6 5 % ) .  However s t a n d a r d  h e t e r o s i s  was maximum 

in SM 6-2  x Pusa P u r p l e  Cluster  (1 2 0 .7 4 % ) .  H e te rosis  for  to ta l  

f r u i t s / p l a n t  was r e p o r t e d  by Gangappa ( 1 9 8 6 ) ,  Nualsr i  e t  a l .  

( 1 9 8 6 ) ,  Dixit  and Gautam ( 1 9 8 7 ) ,  Gopinath ( 1 9 8 7 ) ,  Geetha ( 1 9 8 9 )  

and Singh and Rai ( 1 9 9 0 ) .

In th e  f i r s t  season,  SM 6-2  x Pusa P u r p le  Cluster  had 

maximum valu es  of r e l a t i v e  h e t e r o s i s  (71.42%) and h e t e r o b e l t i o s i s  

(51.71%) followed by SM 6 - 6  x SM 132 (49.99% and 24.8%) for  to ta l  

y i e l d / p l a n t .  During the  second season a lso ,  SM 6-2  x Pusa P u r p le  

Cluster  e x h i b i t e d  s ig n if ic a n t  r e l a t i v e  h e t e r o s i s  and h e t e r o b e l t i o s i s .  

SM 6 - 6  x SM 132 a lso showed s ignif ic ant  r e l a t i v e  h e t e r o s i s .  During 

th e  t h i r d  season ,  SM 6-6  x SM 132 had maximum valu es  of r e l a t i v e  

h e t e r o s i s  (1 0 9 .9 9 % ) ,  h e t e r o b e l t i o s i s  (97 .88% ) and s t a n d a r d  h e t e r o s i s  

( 4 2 .1 % ) .  SM 6-2  x Pusa P u r p le  C lu ster  had 81.16% r e l a t i v e  

h e t e r o s i s ,  and 39.99% h e t e r o b e l t i o s i s .  During the  four th  season,  

a l l  the  t h r e e  F^s  had high values  of h e t e r o s i s .  H e te rosis  for  tota l  

y i e l d / p l a n t  was r e p o r t e d  e a r l i e r  by Narayanan ( 1 9 8 4 ) ,  Gangappa
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( 1 9 8 6 ) ,  Nualsr i  e t  a^.  ( 1 9 8 6 ) ,  Verma &t  ̂ a^.  ( 1 9 8 6 ) ,  Dixit  and

Gautam ( 1 9 8 7 ) ,  Gopinath ( 1 9 8 7 ) ,  S e e th a p a th y  ( 1 9 8 7 ) ,  Rashid e t  

al_. ( 19 88 )  and Singh and Rai ( 1 9 9 0 ) .  The seasonal  v a r ia t io n  in 

h y b r i d s  in th e  manifestation of h e t e r o s i s  could be due to t h e i r  

d i f f e r e n t i a l  re s p o n s e  to v a ry ing  environments .

Signif icant  r e l a t i v e  h e t e r o s i s  was e x h i b i t e d  by a l l  th e

t h r e e  h y b r i d s  for  f r u i t  weight  in th e  second s ea son .  SM 6 - 6  x

SM 132 showed s ig n if ica n t  h e t e r o b e l t i o s i s  and s t a n d a r d  h e t e r o s i s .

During th e  t h i r d  and four th  season s ig nif ic ant  r e l a t i v e  h e t e r o s i s

was shown by SM: 6-2  x Pusa P u r p le  C lu ster  and SM 6 -6  x SM 132.

SM 6 - 6  x SM 132 and Surya x Pant R itura j  e x h i b i t e d  s ignificant

s tan d a rd  h e t e r o s i s  in th e  four th  season .  Heterosis  for  average  f r u i t

weight was r e p o r t e d  e a r l i e r  by S i l v e t t i  and Brunell i  ( 1 9 7 0 ) ,  Vijay

and Nath ( 1 9 7 8 )  , J o a r d e r e t  a l .  (1981) ,  Dixit  and Gautam (1987 )  and 

Geetha ( 1 9 8 9 ) .

During th e  t h i r d  season,  SM 6-2  x Pusa P u r p le  C lu ster  

showed a s ig n if ic a n t  r e l a t i v e  h e t e r o s i s  of 33.35% for  p e r io d  of

f r u i t in g .  Signif icant  r e l a t i v e  h e t e r o s i s  was. o b s e r v e d  for  Surya x 

Pant Ritura j  and SM 6-6  x SM 132 in th e  four th  season .  This  could 

be due to th e  a b i l i t y  of h y b r i d s  to remain longer in p r o d u c t i v e

stage  with consequent  h i g h e r  y i e l d .  This  is  in accord ance  with 

the  r e p o r t s  of Mishra (1961) . ,  QucLejtiolti C^i>2j)a-ndl Petev a n d
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P h e n o ty p ic  s t a b i l i t y  is  measured by t h r e e  p a r a m e t e r s ,  

v iz .  mean performance ove r  environm ents ,  l in e ar  r e g re s s io n  and

devia t io n  from r e g re s s io n  function.  In the  f inal  se le c t ion  of

c u l t i v a r s , i t  is  us ual ly  considere d  n e c e s s a ry  to id e n t i fy  genotypes  

performing b e t t e r  under high,  medium and low y ie ld in g  

environments .

The data  for  va r io u s  t r a i t s  were a n aly s e d  for  p h e n o ty p ic

s t a b i l i t y  using E b e r h a r t  and Russell  ( 19 66 )  model. For a l l  o b s e r v e d  

c h a r a c t e r s ,  seasons  d i f f e r e d  s ig n if ic a n t ly  among t h e m s e l v e s .  Genotypes 

d i f f e r e d  s ig n if ic a n t ly  for  plant  he ig ht  (12 0  DAS), to ta l  f r u i t s / p l a n t ,  

tota l  y i e l d / p l a n t  and f r u i t in g  p e r io d .  Genotype x environment i n t e r ­

action was s ignif ic a nt  for  a v erag e  f r u i t  weight,  {%) of p r o d u c t i v e  

flowers  and inc idence  of wil t  (%). For pla nt  he ight  (90  DAS), days  

to f i r s t  h a r v e s t  and pr-imary b r a n c h e s / p l a n t ,  only environments

d i f f e r e d  among t h e m s e lv e s ,  but  not genoty pes .

While consid er in g  to ta l  f r u i t s / p l a n t  the  s t a b l e  genotypes  

were Surya  and SM 6 - 6  x SM 132. SM 6-2  x Pusa P u r p l e  Clu st er

and SM 6 - 6  were above  average  s t a b l e  genotypes which r e f l e c t s  

t h a t  they a r e  s u i te d  to high y ie ld in g  environments .  Pusa P u r p l e

Clu st er  was a below a v e r a g e  s t a b l e  genotype .  T h is  in d ic a te s  t h a t

i t  is s u i te d  to low y ie ld in g  envir onm ents .  When to ta l  y i e l d / p l a n t

P h e n o t y p i c  s t a b i l i t y  in  b r i n j a l
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was c o n s i d e r e d ,  Surya,  SM 6 - 6 ,  SM 6 - 2  x Pusa P u r p le  C lu ster  and 

SM 6-6  x SM 132 were above average  s t a b l e .  While a s s e ss in g  th e  

f ru it in g  p e r i o d  s t a b l e  genoty pes  were SM 132, SM 6 - 2 ,  SM 6 -2  x 

Pusa P u r p le  C lu ster  and SM 6 -6  x SM 132. Surya and SM 6 - 6  were

above a v e r a g e  s t a b l e .

For a v er ag e  f r u i t  weight,  [%) p r o d u c t iv e  flowers  and -(-%)■

w il t  inc id ence ,  th e  mean s q u a r e s  due to genotypes and environments  

were h ig h ly  s ignif ic ant  in d ica t ing  d i v e r s i t y  among th e  genotypes  

and the  e nvironm ents .  The mean s q u a r e  due to genotype-environment

(G x E) i n te ra c t io n  was a lso  h ig hly  s ig nif ic ant  in d ic a t ing  d i f f e r e n t ia l  

re s p o n se  of genotypes in d i f f e r e n t  environments .  This  h ig h ly  s ig n i f i­

cant in te ract io n  i n d ic a te s  t h a t  the ge noty pes  in te ra c t e d  c o n s id e ra b ly  

with the  environmenta l  condi tions of d i f f e r e n t  s ea s o n s .  Sim ilar  

r e s u l t s  were r e p o r t e d  e a r l i e r  by Singh ( 1 9 7 8 ) .  For a v er ag e  f r u i t  

weight  Surya  x Pant R i tu ra j  was a s t a b l e  genotype; Pant Ritura j

was above a v e r a g e  s t a b l e  and Surya,  SM 6 - 6  and SM 132 were below 

a v er ag e  s t a b l e .  Regarding ( * )  p r o d u c t i v e  f lo w e r s ,  th e  s t a b l e

genotype was Pusa P u r p le  C lu s ter .  Surya,  SM 6 -6  and SM 6-2  were

below a v er ag e  s t a b l e .  For inc idence  of wilt  s t a b l e  genotypes were

SM 6 - 2 ,  Pusa P u r p le  C lu s t e r ,  SM 6 -6  and SM 6 -6  x SM 132. 

P he notypic  s t a b i l i t y  for  b r i n j a l  v a r i e t i e s  have  been r e p o r t e d

e a r l i e r  by Ushamani ( 1 9 8 7 ) ,  Khurana et a l .  ( 1 9 8 7 ) ,  Sidhu (19 8 9 )

and Vadivel  ( 1 9 8 3 ) .  But information on p h e n o ty p ic  s t a b i l i t y  of 

b r i n j a l  h y b r i d s  is  new.
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Inheritance of resista n ce  to b acterial w ilt

In th e  p r e s e n t  s tu d y ,  an a tt em pt  was made to s tu dy

i n h e r i ta n c e  of r e s i s t a n c e  to b a c t e r i a l  w i l t .  Two v a r i e t i e s  Surya

( r e s i s t a n t )  and Pant R itura j  ( s u s c e p t i b l e )  were used to d evelop  

s ix  generat ions  of P 1 , P2 , F 1 , Fg, BC1 and BC2 . All the  Fj s were

s u s c e p t i b l e  in dica t ing  r e c e s s i v e  na ture  of r e s i s t a n c e .  R ecess iv e  

natu re  of w i l t  re s i s t a n c e  was r e p o r t e d  e a r l i e r  by Dutta and Kishun 

( 1 9 8 2 ) ,  Manjunath and Dutta (1 9 87 )  and KAU ( 1 9 8 9 ) .

In F 2 , the  population  seg reg a ted  into a r a t i o  of 3 

s u s c e p t i b l e  and 1 r e s i s t a n t  ind ic a ting  monogenic nature of

r e s i s t a n c e .  This  was f u r t h e r  confirmed in BC1 and BC2 generations

where  the  popula tion seg reg a te d  f i t t in g  into r a t io s  of 1:1 and 0:1

r e s p e c t i v e l y .  T h is  s u s c e p t i b l e  na ture  of r e s i s t a n c e  o b s e r v e d  in

the  p r e s e n t  f inding is  again s t  th e  e a r l i e r  r e p o r t s  of Swaminathan

and Sreeniv asan  ( 1 9 7 1 ) ,  Vijayagopal  and Sethumadhavan ( 1 9 7 3 ) ,  

Gopimony ( 1 9 8 3 )  and Gopinath and Madalageri  ( 19 86 )  who o b s e r v e d  

dominant na ture  of i n h e r i ta n c e  of b a c t e r i a l  wil t  in b r i n j a l .  The 

d i f ferenc e  in the  p r e s e n t  s tudy  could be a t t r i b u t e d  to d i f feren ce  

in s ourc es  of r e s i s t a n c e .
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SUMMARY

P r e s e n t  s tu d ie s  "Evaluat ion  of h y b r i d s  r e s i s t a n t  to

b a c t e r i a l  w i l t  and i n h e r i ta n c e  of r e s i s t a n c e  in b r i n j a l  ( Solanum 

melongena L . )  were conducted at  th e  vegeta ble  r e s e a r c h  p lo ts  of 

Kerala A g ric u l tu ra l  U n i v e r s i t y ,  V e l lan ik k a ra  during F e b ru a ry  1990 

to July 1991,  with th e  o b j e c t i v e  of id e n t i fy in g  b a c t e r i a l  wilt

r e s i s t a n t  and s t a b l e  F^ h y b r i d s  h e t e r o t i c  for  y ie ld  and component 

c h a r a c t e r s  and to u n d e rs tan d  th e  in h e r i ta n c e  of w i l t  r e s i s t a n c e

in b r i n j a l .  The m a te r ia ls  com pris ed  of s ix  l ine s  of b r i n j a l  and 

t h r e e  F 1 h y b r i d s .  The t h r e e  F h y b r i d s  were e v a lu a te d  for  four 

seasons,  along with t h e i r  pare nts  during A p r i l - S e p t e m b e r  ( 1 9 9 0 ) ,  

June ( 1 9 9 0 ) - J a n u a ry  ( 1 9 9 1 ) ,  October ( 1 9 9 0 ) - A p r i l  ( 1 9 9 1 )  and

F e b ru a ry -J u n e  ( 1 9 9 1 ) .  General  and pooled a n a l y s i s  of va r ia nce  were 

done to know the  v a r i e t a l  d i f f e r en c e .  The ex ten t  of F h e t e r o s i s  

o v e r  m id p a re n t ,  b e t t e r  p a re n t  and o v e r  Surya (SM 6 - 7 )  were est im ated 

Phe notypic  s t a b i l i t y  a n a l y s i s  was done to s e le c t  s t a b l e  genotypes 

s u i te d  to d i f f e r e n t  env ironments .  In h e r i ta n c e  of r e s i s t a n c e  to b a c te r ia l  

wilt  was s t u d i e d  using th e  c r o s s  between the  r e s i s t a n t  Surya and 

t h e  s u s c e p t i b l e  Pant R i tura j .

The genotypes d i f f e r e d  s ig n if ic a n t ly  for  m a jor i ty  of th e

c h a r a c t e r s  in a l l  the  four seasons.  Signif icant  d i f f e r en c e  was observed 

for  to ta l  f r u i t s / p l a n t ,  a v e r a g e  f r u i t  weight,  f r u i t in g  p e r io d  and 

incidence of w i l t  (%) in a l l  the  four s e asons.  In the  f i r s t  season,
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genotypes d i f f e r e d  s ig n i f ic a n t ly  for d a y s  to f lo w e r ,  da ys  to f i r s t  

f r u i t s e t ,  p r i m a r y  b r a n c h e s / p l a n t ,  to ta l  f r u i t s / p l a n t ,  a v er ag e  f r u i t  

weight,  f r u i t in g  p e r i o d ,  % of p r o d u c t iv e  flowers  and inc idence  of 

wilt  (%).  During the  second season,  th e  genoty pes  d i f f e r e d  

s ignif ic ant ly  for  plant  h e ig h t  at  120 DAS, tota l  f r u i t s / p l a n t ,  tota l  

y i e l d / p l a n t ,  a v e r a g e  f r u i t  weight ,  f r u i t in g  p e r i o d ,  and % of

p r o d u c t iv e  f l o w e r s .  During th e  t h i r d  season,  s ig n i f ic a n t  d i f f er en ce  

was o b s e r v e d  among ge noty pes  for  a l l  th e  c h a r a c t e r s  s t u d i e d .

Genotypes d i f f e r e d  s ig n if ic a n t ly  in th e  four th  season for a l l

c h a r a c t e r s  e x ce p t  p r im a r y  b r a n c h e s / p l a n t  and % of p ro d u c t iv e  

f l o w e r s .

Pooled a n a l y s i s  of va r ia n c e  over  environments  showed s i g n i f i ­

cant d i f f e r en c e  among env ironments .  V a r ie t ie s  d i f f e r e d  s ig n if ica n t ly  

for  plant  h e ig h t  (12 0  DAS), to ta l  f r u i t s / p l a n t ,  to ta l  y i e l d / p l a n t ,

average  f r u i t  weight ,  f r u i t in g  p e r i o d ,  % of p r o d u c t iv e  flowers  and 

incidence  of wil t  (%)

SM 6 - 6  was the  e a r l i e s t  v a r i e t y  to s e t  f r u i t  a f t e r  t r a n s p l a n t ­

ing. However, index to e a r l i n e s s  was h ig h e s t  in S urya .  SM 6-6 

x SM 132 gave the  h i g h e s t  y ie ld  in f i r s t  and 3 r d  seasons,  SM 6-2  

x Pusa P u r p l e  Cluster  in th e  second and Surya x Pant Ritura j  in

the 4th season.  Highest  mean yie ld  was given by the  h y b r i d  SM 6 -2

x Pusa P u r p l e  C lu ster .  Genotype x environment in te ra c t io n  p la y e d  

signif ic a nt  r o l e  in the  y ie ld in g  a b i l i t y  of h y b r i d s .  All th e  3 h y b r i d s
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were s u p e r i o r  to t h e i r  p a r e n t s  in y i e l d  during a l l  the  4 seasons.  

The h y b r i d s  were not s u p e r i o r  in r e s p e c t  of t h e i r  wilt  r e s i s t a n c e .  

Varie ta l  d i f f e r en c es  were o b s e r v e d  in the  p re s e n t  s tudy  for  plant  

h e ig h t ,  f r u i t s / p l a n t ,  f r u i t  weig ht,  f r u i t in g  p e r io d  and p ro d u c t iv e  

f l o w e r s .

Two h y b r i d s  namely SM 6 -2  x Pusa P u r p le  C lu s te r  and SM 6 - 6  

x SM 132 e x h i b i t e d  h e t e r o s i s  for  plant  h e ig h t  a t  90 DAS. All the  

t h r e e  h y b r i d s  e x h i b i t e d  s ignif ic ant  h e t e r o s i s  for  pla nt  he ig ht  a t

120 DAS. In th e  f i r s t  3 seasons,  SM 6 - 6  x SM 132 e x h i b i t e d  

s ig n if ica n t  h e t e r o s i s .  In th e  3 r d  and 4th  seasons SM 6-2  x Pusa 

P u r p le  C lu s ter  and in th e  fourth  season Surya x Pant R itura j

e x h i b i t e d  s ignif ic ant  h e t e r o s i s  for  plant  h e ig h t .  H e te rosis  was also  

o b s e r v e d  for  d a y s  to f lo w e r ,  d a y s  to f i r s t  f r u i t s e t ,  and d a y s  to

f i r s t  h a r v e s t .  SM 6 -6  x SM 132 e x h i b i t e d  h e t e r o s i s  for  p r im a r y  

b r a n c h e s / p l a n t  during the  second season.  For to ta l  f r u i t s / p l a n t ,  

r e l a t i v e  h e t e r o s i s ,  h e t e r o b e l t i o s i s  and s ta n d a r d  h e t e r o s i s  were

e x h i b i t e d  by SM 6-2  x Pusa P u rp le  C lu ster  in t h e  second season 

and SM 6 -6  x SM 132 In the  3 r d  season.  During 4th  season,

maximum r e l a t i v e  h e t e r o s i s ,  and h e t e r o b e l t i o s i s  were shown by 

Surya x Pant  Ritura j  and s t a n d a r d  h e t e r o s i s  by SM 6-2  x Pusa

P u r p le  C lu s t e r .  For to ta l  y i e l d / p l a n t ,  SM 6 - 2  x Pusa P u r p le  Clu st er

e x h i b i t e d  maximum r e l a t i v e  h e t e r o s i s  (71 .42%) and h e t e r o b e l t i o s i s

(51.71%) followed by SM 6 - 6  x SM 132 (49.99% and 24.8%) in the



f i r s t  season.  During second season s in gif ic cant  r e l a t i v e  h e t e r o s i s  

was shown by SM 6 -2  x Pusa P u r p le  C lu ster  and SM 6 - 6  x SM 132. 

SM 6-2  x Pusa P u r p le  C lu s ter  a lso  e x h i b i t e d  s ig n if ic an t  h e t e r o b e l t ­

i o s i s .  During th e  t h i r d  season SM 6 - 6  x SM 132 showed maximum

values  of r e l a t i v e  h e t e r o s i s ,  h e t e r o b e l t i o s i s  and s t a n d a r d  h e t e r o s i s .  

SM 6 -2  x Pusa P u r p l e  C lu ster  showed r e l a t i v e  h e t e r o s i s  and h e t e r o ­

b e l t i o s i s .  During th e  4t h  season,  a l l  th e  3 h y b r i d s  e x h i b i t e d  

h e t e r o s i s ,  Heterosis  was a ls o  o b s e r v e d  for  av er ag e  f r u i t  weight 

and f ru i t in g  p e r i o d .

Ph e n o ty p ic  s t a b i l i t y  a n a ly s is  in d ic a te d  t h a t  a l l  th e  t h r e e

h y b r i d s  -  Surya x Pant R i tu ra j ,  SM 6 - 6  x SM 132 and SM 6-2  x 

Pusa P u r p l e  C lu ster  were p h e n o ty p ic a l ly  s t a b l e .

Study of in h e r i ta n c e  ' of re s i s t a n c e  to b a c t e r i a l  wil t  r e v e a le d  

th a t  r e s i s t a n c e  to b a c t e r i a l  w i l t  was i n h e r i t e d  in a monogenic and

r e c e s s i v e  manner.

Considering y ie ld  and d i s e a s e  r e s i s t a n c e  two h y b r i d s  namely

SM 6-2  x Pusa P u r p le  C lu s ter  and SM 6 -6  x SM 132 were found 

pro mising.  Hence th e s e  h y b r i d s  may be t e s t e d  m u l t i l o c a t i o n a l l y .
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ABSTRACT

The p r e s e n t  s t u d i e s  "Evaluation of F h y b r i d s  r e s i s t a n t  to 

b a c t e r i a l  w i l t  and i n h e r i t a n c e  of r e s i s t a n c e  in b r i n j a l  ( Solanum 

melongena L . )  were conducted  during F eb ru a ry  1990 to July 1991 

in th e  v e g e ta b le  r e s e a r c h  p lo ts  of Kerala A g r ic u l tu ra l  U n iv e r s i ty ,  

V e l la n ik k a ra .

Evaluation of F^ h y b r i d s  o v e r  4 environments  r e v e a le d  t h a t  

a l l  the  3 h y b r i d s  were s u p e r i o r  to t h e i r  pa re n ts  for  y ie ld  during 

a l l  th e  four seasons.  I t  a lso  in d ic a te d  s ig nif ica nt  ro le  of genotype 

x environment in te rac t ion  in th e  y ie ld in g  a b i l i t y  of t h e  h y b r i d s .  

Considering w i l t  r e s i s t a n c e  th e  h y b r i d s  were not s u p e r i o r  to t h e i r  

p a r e n t s .  V a r ie ta l  d i f f e r e n c e  was o b s e r v e d  for  plant  h e ig h t ,  f r u i t s /  

p la n t ,  f r u i t  weig ht,  f r u i t in g  p e r io d  and p r o d u c t iv e  f lo w e rs .

Estimation of h e t e r o s i s  of t h r e e  F ^  over  t h e i r  pa re n ts  

r e v e a le d  significarrf h e t e r o s i s  for  p la n t  h e ig h t ,  d a y s  to f lo w e r ,  

d a y s  to f i r s t  f r u i t s e t ,  d a y s  to h a r v e s t ,  p r im a ry  b r a n c h e s / p l a n t ,  

to ta l  f r u i t s / p l a n t ,  to ta l  y i e l d / p l a n t ,  a v e r a g e  f r u i t  weight  and f ru i t in g  

p e r i o d .

All t h e  t h r e e  h y b r i d s  v iz .  Surya  x Pant R i tu ra j ,  SM 6 - 6  

x SM 132, SM 6 - 2  x Pusa P u r p l e  C lu ster  were s t a b l e .

Study on the  na tu re  of in h e r i t a n c e  showed t h a t  re s i s t a n c e  

to b a c t e r i a l  w i l t  is  i n h e r i t e d  in a r e c e s s i v e  and monogenic manner.


