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Breedlng Sorghum Genotypes w i t h  Resistance t o  
S t r i g a  a s i a t i c a  a t  the  ICRISAT center1 

M.J. Vasudeva Rao, V.L .  Chidley, K.V. Ramaiah, and L . R .  4ouse2 

S t r i g a ,  a  root  p a r a s i t e  o f  grasses, i s  recognized as a ser ious problem o f  the 

sorghum crop i n  several coun t r ies .  Losses due t o  S t r i g a  h e r m n t h i c a  have 

assumed economic propor t ions on sorghum and mi 1 l e t s  i n  many A f r i can  

coun t r ies .  2. a s i a t i c a  which ismomwidespread than 2. h e r m n t h i c a  has been 

i d e n t i f i e d  as an important prvblem i n  Southern A f r i c a ,  i n  p a r t  o f  the US and 

i s  recognized as an ~ n c r e a s  ing ly  ser ious problem o f  sorghum i n  the l o w  

f e r t i l i t y  s o i l s  o f  SAT Ind ia .  Genetic res is tance i n  sorghum t o  Strim i s  

recognized as the m s t  economic way to  c o d a t  t h i s  problem. In  t h i s  paper, 

' an attempt has been made to  descr ibe the S t r i g a  res is tance breeding 

a c t i v i t i e s  a t  the ICRISAT Center and exp la in  the developments on the 

screening methodology. 

SCREENING FOR LOW STIMULANT PRODUCTION 

Germp lasm Screen I ng 

ICRISAT S t r i g a  res is tance breeding work has the twin o b j e c t i v e s  o f  i d e n t i f y i n g  

S t r i g a  res I s tan t  sources and t r a n s f e r r i n g  the res is tance i n t o  good agrooomlc 

backgrounds During the i n i t i a l  years, i t  was i d e n t i f i e d  t h a t  S t r i g a  
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r e s i s t a n c e  i n  sorghum was a  f u n c t i o n  o f  th ree  independent mechanisms: 

1) low s t i m u l a n t  p r o d u c t i o n  by the hos t  r o o t s ,  2) mechanical b a r r i e r s  t o  

the es tab l i shment  o f  S t r i g a ,  and 3) a n t i b i o s i s  f a c t o r s  (Dogget t  1970). 

F i e l d  r e s i s t a n c e  i s  the  t o t a l  e f f e c t  o f  one o r  m r e  o f  'these mechanisms. 

The i n i t i a l  task was t o  screen the  germplasm f o r  low st imuian:  producing 

l i n e s  and use them i n  b reed ing  t o  i n c o r p o r a t e  t h i s  c h a r a c t e r  i n t o  e l i t e  

I i nes .  To date m r e  than 14,000 germplasm l ines have been screened a g a i n s t  

t h e  5. a s i a t i c a  i s o l a t e  o f  Patancheru and a  s e t  o f  640 l i n e s  have been 

i d e n t i f i e d  as l o w - s t i m u l a n t  producers.  

F i e l d  Resis tance o f  Low-St imulant  L ines  

Labora to ry  sc reen ing  t o  i d e n t i f y  low-s t imu lan t  l ines wi  1 l be use fu l  as a  

sc reen ing  method o n l y  i f  the  l o w - s t i m u l a n t  l i n e s  a r e  less  p a r a s i t i z e d  by 

S t r i g a  i n  the  f i e l d .  There fo re ,  t o  t e s t  t h e  r e l a t i o n s h i p  between lcw- 

s t i m u l a n t  p r o d u c t i o n  and f i e l d  r e s i s t a n c e  t o  5. a s i a t i c a ,  m u l t i l o c a t i o n a l  

s t u d i e s  were undertaken by growing se ts  o f  low s t i m u l a n t  l i n e s  i n  S t r i g a  

" s i c k 1 '  f i e l d s .  Table 1 shows the  number o f  low s t i m u l a n t  1 ines screened 

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

r e s i s t a n c e .  The percentage o f  1 ines t h a t  were f i e l d  r e s i s t a n t s  v a r i e d  

w i t h  year  and l o c a t i o n .  The h i g h e s t  percentage o f  f i e l d  r e s i s t a n t s  i n  lcw 

s t i m u l a n t  l i n e s  was from Phal tan d u r i n g  t h e  1979 r a i n y  season. However, 

the lowest  percentage was again f rom Pha l tan d u r i n g  the  1980 r a i n y  season. 

There fo re ,  t h e  r e s u l t s  i n d i c a t e  t h a t  n o t  a l l  l ow-s t imu lan t  l i n e s  a r e  

f i c l d  r e s i s t a n t .  I n  t h e  f i e l d  sc reen ing  o f  advanced-generat ion b reed ing  

l i n e s  d e r i v e d  f rom S t r i g a  r e s i s t a n t  x adapted crosses (Table 3 ) ,  where b o t h  



low and h i g h  s t i m u l a n t  l i n e s  were i n v o l v e d ,  s i m i l a r  r e s u l t s  were ob ta ined .  

By f u r t h e r  re f inement  o f  t h e  l a b o r a t o r y  screening technique and the  f i e l d  

sc reen ing  procedures,  i t  m y  be p o s s i b l e  t o  improve the c o r r e l a t i o n  

between the Low-st imulant p r o d u c t i o n  and f i e l d  r e s i s t a n c e .  

S t i m u l a n t  Produc t ion  i n  F i e l d  Res is tan t  L ines 

Dur ing the  1980 r a i n y  season, a  s e t  o f  156 advance genera t ion  progenies 

d e r i v e d  f rom S t r i g a  r e s i s t a n t  sources x  adapted l i n e  crosses was s t u d i e d  

f o r  f i e l d  r e a c t i o n  t o  2. a s i a t i c a  i n  th ree  t r i a l s  a t  d i f f e r e n t  l o c a t i o n s .  

Twenty th ree  advance-generat i  on progenies were found t o  be f i e l d  r e s i s t a n t  

a t  two t o  fou r  l o c a t i o n s  (Tab le  2 )  . When these l ines were screened f o r  

s t i m u l a n t  p r o d u c t i o n  i n  the  l a b o r a t o r y ,  1 8  o f  the  2 3  r e s i s t a n t  l i n e s  tu rned  

o u t  t o  be l o w - s t i m u l a n t  producers.  A l l  the e n t r i e s  i n  these t r i a l s  were 

screened f o r  s t i m u l a n t  p r o d u c t i o n  a g a i n s t  the  2. a s i a t i c a  seeds f rom 

Patancheru. E n t r i e s  were r e c l a s s i f i e d  based on the s t i m u l a n t  p r o d u c t i o n  

and t h e  p r o p o r t i o n  o f  f i e l d  r e s i s t a n t s  i n  each category was v e r i f i e d  

(Tab le  3 ) .  Wi thou t  e x c e p t i o n ,  i n  a l l  t h r e e  t r i a l s  a t  a l l  i o c a t i o n s ,  the  

p r o p o r t i o n s  o f  f i e l d  r e s i s t a n t s  i n  the  low st imulant  category was h i g h e r  

than t h e  p r o p o r t i o n s  o f  f i e l d  r e s i s t a n t s  i n  the  h i g h  s t i m u l a n t  ca tegory .  

I t  i s  o f  i n t e r e s t  t o  no te  t h a t  a l l  t h e  d e r i v a t i v e s  a re  ob ta ined  f rom low 

and h i g h  s t i m u l a n t  crosses.  However, i n  the  process o f  s e l e c t i o n  f o r  f i e l d  

r e s i s t a n c e ,  a  h igher  p r o p o r t i o n  o f  l ow-s t imu lan t  d e r i v a t i v e s  a r e  t u r n i n g  

o u t  t o  be f i e l d  r e s i s t a n t .  Thus, t h e  r e s u l t s  suggested t h a t  low s t i m u l a n t  

p r o d u c t i o n  sc reen ing  cou ld  be a  v a l u a b l e  a d j u n c t  i n  a  S t r i g a  r e s i s t a n c e  

b reed ing  program. I f  t h e  m a t e r i a l  i s  screened f o r  low-s t imu lan t  p r o d u c t i m  



a t  l e a s t  once d u r i n g  the  process o f  s e l e c t i o n ,  the  chances o f  o b t a i n i n g  

f i e l d  r e s i s t a n c e  i n  the end p roduc t  appear t o  be b e t t e r .  However, these 

p r e l  im inary  r e s u l t s  need c o n f i r m a t i o n .  

Genetics o f  S t imu lan t  Produc t ion  i n  Sorghum 

A seven-parent d i a l l e l  s e t  i n v o l v i n g  two low-stbmulant f i e l d  r e s i s t a n t  t y p e  

(sRN-4841 and IS-2221) ,  th ree  h i g h  s t i m u l a n t  f i e l d  r e s i s t a n t  types 

(N-13, NJ-1515 and 15-9985) and two h i g h  s t i m u l a n t  s u s c e p t i b l e  types 

(22198 and CK~OB) were s t u d i e d  f o r  t h e  l e v e l  o f  s t i m u l a n t  p roduc t ion  needed 

t o  germinate the Patancheru i s o l a t e  o f  2, a s i a t i c a .  There was a  

preponderence o f  addi  t i  ve g e n e t i c  va r iance  compared t o  t h e  non-addi t i  ve 

g e n e t i c  va r iance   a able 4) i n d i c a t i n g  t h e  use fu lness  o f  s t r a i g h t  s e l e c t i o n  

f o r  low-s t imu lan t  p r o d u c t i m .  15-2221 which i s  a  l o w - s t i m u l a n t  f i e l d  

r e s i s t a n t  type was a l s o  a  good n e g a t i v e  genera l  combiner f o r  l ow-s t imu lan t  

p r o d u c t i o n   a able 5) and was a  good paren t  f o r  use i n  b reed ing  programs t o  

i n c o r p o r a t e  t h i s  c h a r a c t e r .  

BREEDING SORGHUMS FOR F l  ELD RESISTANCE TO STRIGA 

ICRISAT S t r i g a  r e s i s t a n c e   reeding work a t  t h e  main cen te r  has the  

o b j e c t i v e s  t o  i d e n t i  f y  source l i n e s  o f  sorghum r e s i s t a n t  t o  2. a s i a t  i ca  

and t r a n s f e r  t h e  res i stance i n  t o  good agronomi c  backgrounds. 

l den t i f i c a t  i o n  o f  Sources 

M u l t i l o c a t i o n  f i e l d  experiments were conducted s i n c e  t h e  1977 r a i n y  season 

t o  i d e n t i f y  sources o f  r e s i s t a n c e  t o  S t r i g a .  Source l ines r e p o r t e d  t o  be  



r e s i s t a n t  t o  t h e  l o c a l  s t r a i n s  o f  S t r i g a  have been assembled i n t o  sou rce  

t r i a l s  and f i e l d - t e s t e d  i n  m u l t i l o c a t i m  t e s t i n g .  T i l l  t o d a t e ,  a  t o t a l  o f  

166 l i n e s  have been screened.  The f i e l d  r e a c t i m s  o f  s e l e c t e d  r e s i s t a n t  

sou rce  l i n e s  a g a i n s t  2. a s i a t i c a  d u r i n g  t h e  r a i n y  seasons o f  1977 t o  1980 

a r e  g i v e n  i n  Tab le  6. Th i s  L i s t  i n c l u d e s  those p r o m i s i n g  l i n e s  wh i ch  have 

been r e p e a t e d l y  t e s t e d  and t h e i  r r e s i s t a n c e  has been reasonab ly  s t a b l e .  

I t  i s  c l e a r  f r om these da ta  t h a t  t h e r e  does n o t  appear t o  e x i s t  any 

a b s o l u t e  r e s i s t a n c e  t o  L. a s i a t i c a  i n  sorghum and t h e  b e s t  a v a i l a b l e  

source--  a r e  low suscept i  b l e s  t o  2. a s i a t i c a .  Among the  l i n e s  screened so 

f a r ,  N-13, 5 5 5 ,  16-3-4,  Serena, 15-2203, 15-4202, 15-7471 and 15-9985 

appea r  t o  be p r o m i s i n g  i n  b r e e d i n g  programs as low s u s c e p t i b l e  sou rce  

l i n e s  o f  L. a s i a t i c a .  

T r a n s f e r  o f  Res i s tance  t o  E l  i t e  Backgrounds 

E f f o r t s  have been m d e  i n  t h e  p a s t  t o  i n c o r p o r a t e  S t r i g a  r e s i s t a n c e  i n t o  

agronomica l l y good backgrounds.  Severa l  hundred c rosses  have been made 

o v e r  t h e  p a s t  few yea rs  between d i f f e r e n t  r e s i s t a n t  sources and a g r o n o m i c a l l y  

e l i t e  and adap ted  s t o c k s .  F i g u r e  1 i n d i c a t e  t h e  f l o w  o f  m a t e r i a l  f o r  

s c r e e n i n g  f o r  f i e l d  r e s i s t a n c e  t o  S t r i g a .  Absence o f  a  v a l i d  s c r e e n i n g  

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

t o  S t r i q a  i n  t h e  f i e l d  c o n s t i t u t e s  a  ma jo r  h u r d l e  even today f o r  any 

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

o f  a  s c r e e n i n g  methodology t o  l o c a t e  r e s i s t a n c e  i n  advanced g e n e r a t  i o n  

l i n e s ,  some p r o g r e s s  may be p o s s i b l e .  The s e g r e g a t i n g  m a t e r i a l  has been 

advanced i n  S t r i g a  s i c k  f i e l d s  and s e l e c t e d  f o r  law l e v e l s  o f  s u s c e p t i b i l i t y .  



S e l e c t i o n  has been g e n e r a l l y  t o  c o r r e c t  t h e  u n d e s i r a b l e  t r a i t s  i n  t h e  

o r i g i n a l  s o u r c e  1 ines  r e t a i n i n g  S t r i g a  r e s i s t a n c e  i n  them so t h a t  they  

c o u l d  be used as good breed inc j  i t o i k s .  I n  t h i s  p rocess  o f  s e l e c t i o n ,  many 

o f  t h e  s o u r c e  l i n e s  have been e l i m i n a t e d  s i n c e  they do n o t  o f f e r  any good 

s e g r e g a t e s .  One p a r e n t ,  5 5 5 ,  a  r e s i s t a n t  sou rce  l i n e  has been a  p a r e n t  i n  

a  number o f  u s e f u l  advanced l i n e s .  

SCREENING METHODOLOGY FOR STRI GA RES ISTANCE BREEDING 

Research e f f o r t s  t o  i n c o r p o r a t e  S t r i g a  r e s i s t a n c e  i n t o  an a g r o n o m i c a l l y  

e l  i t e  background i n  t h e  p a s t  i n d i c a t e  t h a t  s e v e r a l  p rob lems e x i s t  i n  S t r i g a  

r e s i s t a n c e  b r e e d i n g .  I n  t h e  ensu ing  p a r t ,  an a t t e m p t  i s  made t o  a n a l y s e  

t h e  e x i s t i n g  systems o f  s c r e e n i n g  methodo logy and some improved s c r e e n i n g  

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

E x i s t i n g  Sc reen ing  Systems 

The r e c o g n i t i o n  and i n f l u e n c e  o f  t h e  h o s t  r o o t s  on t h e  p a r a s i t e  o c c u r  

d u r i n g  t h r e e  s t a g e s  o f  t h e  p a r a s i t e  deve lopmen t ,  v i z . ,  S t r i g a  seed 

g e r m i n a t i o n ,  S t r i g a  h a u s t o r i a l  e s t a b l i s h m e n t ,  and  t h e  f i n a l  g r o w t h  and 

es t ab1  ishment  o f  S t r i g a  p l a n t .  Three rnechani sms have been r e c o r d e d ,  v i  z. ,  

l ow  s t i m u l a n t  p r o d u c t i o n ,  mechan i ca l  b a r r i e r s  t o  h a u s t o r i a l  e s t a b l i s h m e n t  

a n d  a n t i b i o s i s  f a c t o r s ,  w h i c h  c o n f e r  r e s i s t a n c e  t o  sorghum r o o t s  a g a i n s t  

t h e  p a r a s i t i z a t i o n  o f  S t r i g a  ( D o g g e t t  1970) .  F i e l d  r e s i s t a n c e  t o  S t r i g a  

i s  t h e  c o r b i n e d  e f f e c t  o f  a l  l t h e  i n d i v i d u a l  mechanisms. T h e r e f o r e ,  f i e l d  

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

i n d i v i d u a l  mechanisms w h i l e  t h e  l a b o r a t o r y  t echn iques  sc reen  f o r  one o r  

more mechanisms, e i t h e r  i n d i v i d u a l l y  o r  i n  c o m b i n a t i o n .  



Laboratory techniques.  Several l a b o r a t o r y  screening techniques a r e  

avai  l a b l e  l i k e  the double pot technique,  Pasteur  p i p e t t e  technique, r o o t  

s lope  technique,  sandwich techniques , a n t i  - h a u s t o r i a l  f a c t o r  screening e t c .  

Laboratory  techniques have severa l  advantages. They a r e  easy, f a  i r l y  

stream1 i ned and s tandard i  zed, l e a s t  dependent s n  the  env i r3nmen ta l 

c o n d i t i o n s ,  f a i r l y  q u i c k  and repeatable.  However, they have been f r e q u e n t l y  

commented upon f o r  t h e i r  l a c k  o f  use fu lness  as screening techniques i n  

b r e e d i n g  f o r  f i e l d  r e s i s t a n c e  t o  S t r i g a .  This  lacuna a r i s e s  from the  b a s i c  

f a c t  t h a t  t h e  f i e l d  res is tance  t o  S t r i g a  cannot be exp la ined  by any one 

mechanism and secondly ,  t h a t  the re  a r e  s t r o n g  envi ronmental i n t e r a c t i o n s  

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

techn i ques. 

Pot sc reen ing  techniques.  General l y ,  pot  screening invo lves  growing t h e  

hos t  i n  pots  o f  d i f f e r e n t  dimensions a r t i f i c i a l l y  i nocu la ted  w i t h  S t r i g a  

seeds. The S t r i g a  r e a c t i o n  o f  t h e  hos t  i s  judged by q u a n t i f y i n g  t h e  

S t r i g a  t h a t  emerge above t h e  ground. Pot t e s t s  as a screening technique 

i n  a S t r i g a  r e s i s t a n c e  b reed ing  program c o u l d  be very use fu l  s i n c e  the  

S t r i q a  i n f e s t a t i o n  i n  p o t  t e s t s  i s  more d e f i n i t e  than i n  a r t i f i c i a l l y  

i n f e s t e d  s i c k  f i e l d s ,  where i t  i s  y e t  u n r e l i a b l e .  

F i e l d  screening techniques.  Growing the  sorghum l i n e s  i n  a f i e l d  wh ich  i s  

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

r e s i s t a n c e  has been a very c o m n  and use fu l  technique.  F i e l d  screening 

i s  o f t e n  n o t  u s e f u l  due t o  u n r e l i a b l e  and ununi form S t r i g a  i n f e s t a t i o n .  



E f f i c i e n c y  Requirements o f  t h e  Sc reen ing  Technique 

The e f f i c i e n c y  requ i  rements expected o f  t h e  s c r e e n i n g  techn ique  depend on 

t h e  k i n d  o f  m a t e r i a l  and t h e  s t a t i s t i c a l  accuracy  requ i  red. The k i n d s  o f  

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

i )  r e s i s t a n t  sou rce  m a t e r i a l s ,  

i i ) s e g r e g a t i n g  p rogen ies  , usua l  1 y f r om c rosses  between S tr i g a  
r e s i s t a n t  a n d  adap ted  h i g h  y i - e l d i ng  b u t  s u s c e p t i b l e  v a r i e t i e s ,  and  

i i i )  advanced g e n e r a t i o n  l i n e s .  

I n  t h e  cases o f  r e s i s t a n t  sou rce  m a t e r i a l  and advanced g e n e r a t i o n  

l i n e s ,  t h e  m t e r i a l  i s  a v a i l a b l e  i n  t h e  fo rm o f  an e s t a b l i s h e d  l a n d  r a c e  o r  

a  f a r m e r ' s  c u l t i v a r  o r  an advanced g e n e r a t i o n  homzygous  p rogeny .  The 

s c r e e n i n g  e f f i c i e n c y  has t o  b e  h i g h e s t  i n  t h i s  case and, i f  a v a i l a b l e ,  t h e  

t e s t  must b e  a b l e  t o  i  d e n t i  f y  a b s o l u t e  r e s i s t a n c e .  The t e s t i n g  has t o  b e  

c a r r i e d  o u t  on a  rep1 i c a t e d  b a s i s  i n  t h i s  case. Among t h e  s e g r e g a t i n g  

p r o g e n i e s  F has t o  be t r e a t e d  on an i n d i v i d u a l  p l a n t  b a s i s  w h i l e  f r o m  F 2 3 
onuards,  they  c o u l d  b e  t r e a t e d  on a  f a m i l y  b a s i s  though s i n g l e  p l a n t  

s c r e e n i n g  wou ld  s t i l l  b e  a d v i s a b l e .  Even t h e  p resence  o f  one s u s c e p t i b l e  

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

r e s i s t a n t  p l a n t s .  

However, i n  a  p r a c t i c a l  S t r i g a  r e s i s t a n c e  b r e e d i n g  program, a  b a l a n c e  

has t o  be s t r u c k  between s e v e r a l  f a c t o r s  1 i k e  t h e  a rea  o f  S t r i g a  s i c k  f i e l d ,  

a v a i  l a b i  I i t y  o f  seed m a t e r i a l ,  e f f i c i e n c y  requ i remen ts  e t c .  

The Seed Pan Techn i que 

A t  ICRISAT, a  seed pan t e c h n i q u e  i s  under  deve lopment .  The 

p r o c e d u r e  i n v o l v e s  g row ing  o f  t h e  t e s t  m a t e r i a l  i n  a  s h a l l o w  concave seed 



pan c o n t a i n i n g  a  s o i l  medium. The shape and s i z e  o f  t h e  pan a r e  i m p o r t a n t .  

The pan measures a p p r o x i m a t e l y  3 5  crn i n  t o p  d i a m e t e r ,  15  cm i n  bo t tom 

d i a m e t e r  and a  h e i g h t  o f  15  cm. These d imens ions accommodate abou t  24  kg 

o f  a  m i x t u r e  o f  sand and c l a y  s o i  1 .  Th i s  s p e c i f i c  shape of t h e  pan 

c o n c e n t r a t e s  t h e  h o s t  r o o t s  and thus f a v o r s  a  h i g h e r  p r o p o r t i o n  o f  t h e  

S t r i g a  e s t a b l i s h m e n t .  A 1 : 1  m l x t u r e  o f  sand and c l a y  s o i l  has been found 

t o  p r o v i d e  opt imum c o n d i t i o n s  f o r  t h e  g row th  o f  S t r i g a .  S t r i q a  seed has t o  

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

p l a n t e d  10 t o  1 5  days p r e c e e d i n g  t h e  p l a n t i n g  o f  t h e  t e s t  m a t e r i a l  so  as 

t o  c o n d i t i o n  t h e  S t r i g a  seeds b e f o r e  they  come i n  c o n t a c t  w i t h  t h e  h o s t  

r o o t s .  The pan must be k e p t  w a t e r e d  t i l l  i t  i s  p l a n t e d .  S t r i g a  seeds a r e  

recommended t o  b e  sown a t  t h e  r a t e  o f  100 mg p e r  pan wh ich  wou ld  be 

a p p r o x i m a t e l y  20,000 S t r i g a  seeds. To o b t a i n  u n i f o r m  i n f e s t a t i o n  ac ross  

pans, i t  i s  u s e f u l  t o  mix  t h e  S t r i g a  seeds r e q u i r e d  f o r  a l l  t h e  pans w i t h  

s o i l  r e q u i r e d  f o r  a l l  pans i n  one l o t  and d i s t r i b u t e  t o  t h e  pans e q u a l l y  

based on s o i l  w e i g h t .  

Two a l t e r n a t i v e s  a r e  a v a i  I a b l e  w i t h  t h i s  t e c h n i q u e  f o r  measur ing  t h e  

S t r i g a  r e a c t i o n  o f  the t e s t  e n t r y .  I t  i s  p o s s i b l e  t o  u p r o o t  t h e  p l a n t  

a t  a b o u t  50 days a f t e r  sowing and coun t  t h e  s u b t e r r a n i a n  S t r i g a  i n i t i a l s  

o r  t h e  h o s t  may be a l l o w e d  t o  grow f u r t h e r  and t h e  S t r i g a  c o u l d  b e  c o u n t e d  

a f t e r  t hey  emerge above t h e  s o i l  s u r f a c e .  

I t  may o f t e n  be r e q u i r e d  t h a t  t h e  h o s t  b e i n g  t e s t e d  f o r  S t r i g a  

r e s i s t a n c e ,  be c o n t i n u e d  t o  m t u r i  t y .  I n  such cases ,  t h e  s o i l  i n  t h e  seed 

pan i s  i n s u f f i c i e n t .  A wooden f l a t  w i t h  t h e  d imens ions o f  60 x  60 x  I 5  cm 

has been found  u s e f u l  i n s t e a d  o f  a  seed pan. The o t h e r  p rocedu re  i s  same a s  

i n  t h e  seed pan. 



A few expe r imen ts  have been conducted u s i n g  b o t h  seed pan and 

wooden f l a t s  f o r  v e r i f y i n g  u s e f u l n e s s  o f  these techn iques .  The expe r imen ts  

gene ra l  l y  have i n d i c a t e d  t h a t  t h i s  t echn ique  i s  u s e f u l .  Two expe r imen ts  

a r e  d e s c r i b e d  be low.  

Exper iment  1 :  Comparison 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  i n  

seed pans. Two s u s c e p t i b l e s ,  CSH-1 ( h y b r i d )  and Swarna ( v a r i e t y ) ,  and a  

r e s i s t a n t  v a r i e t y  N - 1 3 ,  were compared u s i n g  t h e  seed pan techn ique .  

S u b t e r r a n i a n  S t r i g a  i n i t i a l s  were  coun ted  s t a r t i n g  f r o m  20 days a f t e r  

sowing t i l l  50 days i n  r e p l i c a t e d  samples t o  de te rm ine  t h e  opt imum number 

o f  days f o r  t a k i n g  o b s e r v a t i o n s  us i ng  t h i s  t echn ique .  Comparisons were 

made o v e r  f o u r  normal sorghum growing seasons a t  ICRISAT Cen te r ,  Patancheru  

w i t h  a t  l e a s t  s i x  rep1 i c a t i o n s  f o r  each o b s e r v a t i o n .  The mean s u b t e r r a n i a n  

S t r i g a  c o u n t s  o f  t he  t h r e e  v a r i e t i e s  a r e  g i v e n  i n  Tab le  7 and F i g u r e  2 .  

The e x p e r i m e n t s  were  i n d e p e n d e n t l y  ana l ysed  u s i n g  t h e  s p l i t  p l o t  

t e c h n i q u e  w i t h  days t o  o b s e r v a t i o n s  as main p l o t  and v a r i e t i e s  as s u b p l o t s .  

H i g h l y  s i g n i f i c a n t  d i f f e r e n c e s  were obse rved  between t h e  v a r i e t i e s  i n  a l l  

t h e  seasons  a able 8 ) .  V a r i a t i o n  between rep1 i c a  t i ons  (pans)  was 

n o n s i g n i f i c a n t  i n  a l l  t h e  seasons.  Tab le  7 and F i g u r e  2 i n d i c a t e d  t h a t  

r a i n y  and summer seasons a r e  t h e  b e s t  seasons f o r  c o n d u c t i n g  t h e  

expe r imen ts  w i t h  seed pans f o r  d i f f e r e n t i a t i n g  r e s i s t a n t  and s u s c e p t i b l e  

v a r i e t i e s .  I n  p o s t r a i n y  season t h e  d i f f e r e n c e s ,  though s t a t i s t i c a l l y  

s  i g n i  f i  c a n t ,  were  n o t  pronounced p r o b a b l y  due t o  t h e  low tempera tu res  

p r e v a i l  i n g  d u r i n g  t h e  p e r i o d  o f  S t r i g a  e s t a b l  i shment .  

Exper iment  2 :  Comparison o f  2 5  sorghum l i n e s  i n  seed pans. Ano the r  

expe r imen t  was conduc ted  u s i n g  2 1  r e s i s t a n t  sorghum l i nes  and f o u r  



s u s c e p t i b l e  sorghum l i n e s  d u r i n g  sumner 1381 i n  a  randomized b l o c k  des ign  

w i t h  f o u r  rep1 i c a t i o n s  t o  o b s e r v e  t h e  d i f f e r e n c e s  between t h e  v a r i e t i e s  f o r  

S t r i g a  r e a c t i o n .  S i g n i f i c a n t  d i f f e r e n c e s  were obse rved  between t e s t  e n t r i e s  

f o r  t h e  55  day-counts  o f  t h e  s u b t e r r a n i a n  S t r i g a  ( F i g u r e . 3 ) .  The r e s i s t a n t  

and s u s c e p t i b l e  groups d i f f e r e d  s i g n i f i c a n t l y  f r om each o t h e r .  

Improved F i e l d  Sc reen ing  Methodology 

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

i n f e s t a t i o n .  The common prob lems i n  f i e l d  s c r e e n i n g  a r e :  

i )  u n r e l  i a b l e  o c c u r r e n c e  o f  S t r i g a  o v e r  y e a r s  i n  t h e  same f i e l d ,  

i i )  absence o f  any c o n t r o l  on l e v e l s  o f  i n f e s t a t i o n ,  

i i  i )  u n u n i f o r m  S t r i g a  d i s t r i b u t i o n  i n  t h e  f i e l d ,  

i v )  s i g n i f i c a n t  e n v i r o n m e n t a l  i n f l u e n c e  on S t r i g a  i n f e s t a t i o n ,  

and 

v)  h i g h  CV's i n  t h e  e x p e r i m e n t s ,  mak ing t h e  c o n c l u s i o n s  

u n r e l i a b l e .  

A t  ICRISAT, an improved sys tem o f  t e s t i n g  f o r  f i e l d  r e s i s t a n c e  

fo S t r i g a  i s  under  development and t e s t .  B a s i c a l l y ,  t h i s  i n v o l v e s  a  

t h r e e - s t a g e  t e s t i n g  p rocedu re .  

O b s e r v a t i o n  nursery_. T h i s  s t a g e  c o n s i s t s  o f  an u n r e p l i c a t e d  t r i a l  o f  a  

l a r g e  number o f  t e s t  e n t r i e s  w i t h  a  f r e q u e n t l y  rep1 i c a t e d  s u s c e p t i b l e  check.  

T e s t  e n t r i e s  may be grown i n  two row p l o t s  and S t r i g a  o b s e r v e d  i n  between 

t h e  :wo rows. Any augmented d e s i g n  may be f o l l o w e d  f o r  y i e l d  o b s e r v a t i o n s ,  

w h i l e ,  f o r  S t r i g a  r e s i s t a n c e ,  l i n e s  may be r e j e c t e d  based on t h e  presence 

o f  S t r i g a .  



P r e l  iminary screeninq.  This i s  t h e  second stageof  t e s t i n g  and inc ludes  

those n u r s e r y  e n t r i e s  which were agronomica l l y  good and on which S t r i g a  

was low o r  d i d  n o t  appear i n  t h e  f i r s t  s tage.  The e n t r i e s  a r e  t e s t e d  i n  

3 row p l o t s  and they a r e  r e p l i c a t e d  a t  l e a s t  t h r i c e  w i t h  a  systemat ic  check 

wh ich  i s  ar ranged i n  such a  way t h a t  every t e s t  p l o t  w i l \  have one check 

p l o t  ad jacen t  to  i t  ( F i g .  4 ) .  The e x i s t i n g  s y s t e m o f  data i n t e r p r e t a t i o n  

f rom mu1 t i l o c a t i o n  p r e l  iminary sc reen ing  has been t o  o b t a i n  the  S t r i g a  

r e a c t i o n  o f  the t e s t  e n t r y  as a pe rcen t  o f  t h e  ad jacen t  sys temat i c  check to  

a d j u s t  f o r  unun i fo rm i  t y  i n  t h e  f i e l d  and then average over  r e p l i c a t i o n s .  

However, the  CV's i n  the exper iment  a re  s t i l l  h i g h .  R e r e f o r e ,  the 

i n t e r p r e t a t i o n  o f  data from the  e x i s t i n g  system o f  p r e l i m i n a r y  screening 

f o r  f i e l d  r e s i s t a n c e  ha5 been m o d i f i e d  to  i n c l u d e  t h e  f o l l o w i n g  s e t  o f  

c r i t e r i a :  

i )  H igh S t r i g a  counts i n  t h e  checks - comparison ) 
I 

val  i d  ) Test e n t r i e s  
) se lec ted  

i i )  T e s t e n t r y S t r i g a  r e a c t i o n s  less  t h a n 1 0 e o f  ) 
1 

t h e  ad jacen t  check 1 

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

i v )  Test  e n t r y  s e l e c t e d  across l o c a t i o n s  

v) No averages to  b e  used. 

Based on the  above c r i t e r i a ,  t e s t  e n t r i e s  can be c l a s s i f i e d  i n t o  

s i x  c lasses  o f  S t r i g a  r e a c t i o n s .  They a re :  



Reaction Symbols 

i )  Confirmed Res is tan t  (R) J 

i i )  Confirmed Suscep t ib le  (5 )  x 

i i i )  Check L o w ,  t h e r e f o r e ,  comparison ( NR) N  R 

n o t  re1 i a b l e  

i v) R e s i s t a n t ,  Suscep t ib le  ( w s )  v'/ x 

v) Res is tan t ,  Not R e l i a b l e  (R/NR) J/NR 

v i )  Suscep t ib le ,  Not R e l i a b l e  (S/NR) x/NR 

The c o n f i  rmed r e s i s t a n t s  a r e  those which have less  than 10% S t r i g a  

count  o f  the ad jacen t  check when the comparison i s  v a l i d  ( h i g h  S t r i g a  

count  i n  the  check) .  F u r t h e r ,  s e l e c t e d  e n t r i e s  show a v a l i d  res is tance  

r e a c t i o n  across a l l  rep1 i c a t i o n s  and l o c a t i o n s .  The  onf firmed suscep t ib les  

a r e  those which have shown more than 10% o f  the check. Th is  group a l s o  

inc ludes those which a r e  i n f e s t e d  i r r e s p e c t i v e  o f  the  i n f e s t a t i o n  i n  the  

check. The t h i r d  category comprisesthose e n t r i e s  where t h e  comparison was 

n o t  v a l i d  s i n c e  the  check had low S t r i g a  counts.  Res is tan t /Suscep t ib le  

category inc ludes  those which a r e  showing r e s i s t a n t  and s u s c e p t i b l e  

r e a c t i o n  ac ross  r e p l i c a t i o n s  o r  l o c a t i o n s .  Res is tan t /Suscep t ib le  r e a c t i o n  

across l o c a t i o n s  may be an i n d i c a t i o n  o f  S t r l g a  s t r a i n  d i f f e r e n c e s .  The 

l a s t  two c a t e g o r i e s  a r e  again those which a r e  showing d i f f e r e n t  combinat ions 

o f  t h e  f i r s t  th ree  ca tegor ies  o f  reac t ions .  The above s i x  c lasses g i v e  a  

s e t  o f  v a l i d  c r i t e r i a  f o r  e v a l u a t i n g  S t r i g a  res is tance .  I t  i s  proposed t o  

call  t h i s  system o f  data i n t e r p r e t a t i o n  i n  t h e  p r e l i m i n a r y  screening s tage 

as t h a t  based on s i n g l e  uni  t comparison. We have analysed two years o f  

t r i a l  data across l o c a t i o n s  and t h e  r e s u l t s  a r e  encouraging. 



To t e s t  t h e  r e l a t i v e  m e r i t s  o f  t h e  two s e l e c t i o n  c r i t e r i a ,  t h e  

S t r i g a  r e a c t i o n  data on a  common s e t  o f  28 b r e e d i n g  l i n e s  from the  

p r e l i m i n a r y  t r i a l - 2  conducted a t  Akola d u r i n g  1 ~ 7 9 ~ d 1 9 8 0  r a i n y  seasons was 

chosen. The S t r i g a  r e a c t i o n s  were computed f i r s t  based on t h e  S t r i g a  

counts as p e r c e n t  o f  t h e  sys temat i c  check averaged o v e r  re71 i c a t i o n s  and 

then based on t h e  s i n g l e  u n i t  comparison (Tab le  9 ) .  Based on the  averaged 

coun ts ,  o u t  o f  t h e  2 4  l i n e s  which were r e s i s t a n t  i n  1979, o n l y  e i g h t  

remained r e s i s t a n t  i n  1980 and t h e  number i n  t h e  'breakdown' c l a s s  was ver. 

h i g h  (17 )  (Tab le  10) .  Based on the  s i n g l e  u n i t  comparison, o u t  o f  t h e  

18 e n t r i e s  which were r e s i s t a n t  i n  1979, 1 1  remained r e s i s t a n t  i n  1980 and 

n e a r l y  60% e n t r i e s  were r e t a i n e d  as r e s i s t a n t  i n  b o t h  years .  There fo re ,  

t h e  new s e t  o f  s e l e c t i o n  c r i t e r i a  based on s i n g l e  u n i t  comparisons o f  t h e  

t e s t  e n t r y  S t r i g a  r e a c t i o n  w i t h  i t s  a d j a c e n t  sys temat i c  check and n o t  base 

on averages, appear t o  b e  e f f i c i e n t  i n  i d e n t i f y i n g  f i e l d  r e s i s t a n c e  t o  

S t r i g a .  

Advance s c r e e n i n q .  T h i s  i s  the  f i n a l  s tage  o f  t e s t i n g  i n  w h i c h  the  

c o n f i r m e d  r e s i s t a n t  e n t r i e s  f rom f a m i l y  sc reen ing  w i l l  be t e s t e d  i n  l a r g e  

p l o t s  w i t h  a  s u s c e p t i b l e  check p l o t  a l  l around t h e  t e s t  e n t r y .  F i g u r e  5 

r e p r e s e n t s  t h e  f i e l d  l a y o u t  f o r  such a  t r i a l .  Each p l o t  would be a t  \ e a s t  

a  5 row p l o t  so t h a t  y i e l d  e s t i m a t e s  and S t r i g a  r e a c t i o n  c o u l d  b e  o b t a i n e l  

f rom f a i r l y  r e l i a b l e  p l o t  s i z e s .  The e n t i r e  t r i a l  has t o  be covered on 

a l l  f o u r  s i d e s  w i t h  a  s t r i p  o f  t h e  s u s c e p t i b l e  check p l o t s  as shown i n  

F i g u r e  5. For want o f  a  name, we have c a l  l e d  t h i s  t ype  o f  f i e l d  l a y o u t  as 

chess-board l a y o u t .  The l a y o u t  c o u l d  be u s e f u l  i n  s c r e e n i n g  t h e  S t r i g a  

r e s i s t a n t  sources and advanced g e n e r a t i o n  l ines  wh ich  r e q u i r e  h i g h e r  



p r e c i s i o n  and  w h e r e i n  i t  s h o u l d  be p o s s i b l e  f o r  us t o  have r e l i a b l e  

e s t i m a t e o f  y i e l d .  I t  i s  p o s s i b l e  t o  use s t a t i s t i c a l  des igns i n  t h i s  

l a y o u t .  The t e s t  e n t r y  S t r i g a  r e a c t i o n  c o u l d  be a d j u s t e d  by u s i n g  t h e  

S t r i g a  r e a c t i o n s  o f  f o u r  a d j a c e n t  check p l o t s  as a  c o v a r i a t e .  F u r t h e r ,  

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

i n f e s t a t i o n  because o f  d ~ f f e r e n c e s  i n  t h e  s u s c e p t i b i l  i t y  among the  p r e v i o u s  

season genotypes i n  those p l o t s .  Advance s c r e e n i n g  s t a g e  was i d e n t i f i e d  

o n l y  r e c e n t l y .  T h e r e f o r e ,  t h e  use fu lness  o f  t h e  l a y o u t  and des igns  i s  

y e t  t o  be c o n f i r m e d .  

STRAIN SITUATION IN STRIGA ASlATlCA 

S t r i g a  a s i a t i c a  e x h i b i t s  v a r i a b i l i t y  I n  p l a n t  s t r u c t u r e  and f l o w e r  c o l o r .  

I t  i s  a l s o  ve ry  w i d e l y  d i s t r i b u t e d .  A p a r t  f r o m  appa ren t  m r p h o l o g i c a l  

v a r i a b i l i t y ,  S t r i g a  as a  genus appear  t o  possess i n t r i n s i c  p h y s i o l o g i c a l  

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

Repo r t s  on t h e  e x i s t e n c e  o f  s t r a i n s  i n  2. hermon th i ca  a r e  a v a i l a b l e  

(K ing  a n d  Zurnno 1977, lCRlSAT 1980).  However, i n  L. a s i a t i c a ,  such 

i n f o r m a t  i on  i s  n o t  a v a i  l a b l e .  P r e l  i rn inary  o b s e r v a t i o n s  i n d i c a t e  t h a t  

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

as a  p o l y m o r p h i c  S t r i g a  complex.  V a r i a t i o n  i n  S t r i g a  p l a n t s  has been 

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

c h a r a c t e r s  and b r a c t  shape. 5. a s i a t i c a  a n d S .  d e n s i f l o r a  c o e x i s t  i n  

r e g i o n s  i n  I n d i a  where b o t h  r a i n y  and p o s t r a i n y  sorghums a r e  grown. 

P r e l  i m i n a r y  o b s e r v a t i o n s  i n d i c a t e  t h a t  p o s t r a i n y  e n v i  ronment f a v o r s  5. 

d e n s i f l o r a  w h i l e  5. a s i a t i c a  comes up i n  b o t h  e n v i  ronrnents. I n  N o r t h  West 

I n d i a ,  S t r i g a  a t t a c k s  m i l l e t s  and  n o t  sorghum w h i l e  i n  o t h e r  r e g i o n s ,  S t r i q a  



a t t a c k s  sorghum, suga rcane ,  maize and some m i n o r  m i l l e t s  and n o t  p e a r l  

m i l l e t s .  R e c e n t l y ,  i t  was o b s e r v e d  t h a t  S t r i g a  n o t i c e d  on maize and 

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

An e x p e r i m e n t  was c a r r i e d  o u t  i n  t h e  1981 r a i n y  season w i t h  2. a s i a t i c a  

c o l l e c t e d  f r o m  f i v e  d i f f e r e n t  l o c a t i o n s  i n  I n d i a  and t h e i r  t f f e c t  Mas 

s t u d i e d  on t h r e e  r e s i s t a n t  and one 5 u s c e p t i b l e  v a r i e t i e s  u t i l i z i n g  t h e  

wooden f l a t  t e c h n i q u e .  The 75-day S t r i q a  c o u n t s  on these  l i n e s  i s  

e x p r e s s e d  as p e r c e n t  o f  t h e  s i g n i f i c a n t  d i f f e r e n c e s  among v a r i e t i e s  

( T a b l e  1 1  a n d  F i g .  6 ) .  N-13 and 15-5106 were found  r e s i s t a n t  a t  a l l  

l o c a t i o n s  w h i l e  SRN-48828 was found r e h i s t a n t  a t  t h r e e  and s u s c e p t i b l e  a t  

two l o c a t i o n s .  A n a l y s i s  o f  v a r i a n c e  ( T a b l e  1 2 )  i n d i c a t e d  t h a t  t h e r e  were  

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

d i f f e r e n t i a l l y  t o  S t r i g a  c o l l e c t e d  f rom d i f f e r e n t  l o c a t i o n s .  However,  

e x i s t e n c e  o f  v a r i e t i e s  w h i c h  o f f e r  s t a b l e  r e s i s t a n c e  a c r o s s  l o c a t i o n s  i s  

a  u s e f u l  i n d i c a t i o n .  

PRIORITIES IN STRIGA RESEARCH FOR FUTURE 

F o l l o w i n g  a r e  some o f  t h e  p r i o r i t y  a r e a s  i n  r e s e a r c h  on S t r i g a :  

H o s t - P a r a s i  t e  R e l a t i o n s h i p s  

Th ree  mechanisms o f  r e s i s t a n c e  have been i d e n t i f i e d .  S i g n i f i c a n t  

p r o g r e s s  has been made i n  u n d e r s t a n d i n g  t h e  n a t u r e ,  a c t i o n  and  a r t i f i c i a l  

s y n t h e s i s  and  use  o f  s t i m u l a n t s .  An a r r a y  o f  1 i nes  w i t h  l o w - s t i m u l a n t  

p r o d u c t i o n  have been i d e n t i f i e d .  However,  v e r y  l i t t l e  has been u n d e r s t o o d  

a b o u t  t h e  mechan i ca l  and  c h e m i c a l  b a r r i e r s  t h a t  h i n d e r  t h e  p a r a s i t e  



e s t a b l  ishment. Understanding t h e  d i s t r i b u t i o n  o f  these two mechanisms i n  

the  sorghum 1 ines and t h e i r  i n t e r a c t i o n  w i t h  o t h e r  mechanisms would g r e a t l y  

a s s i s t  b reed ing .  

Envi ronmenta l  I n t e r a c t i o n s  I n f l u e n c i n g  S t r i g a  

Q u a n t i f i e d  i n f o r m a t i o n  on t h e  i n f l u e n c e s  o f  v a r i o u s  env i ronmenta l  

f a c t o r s  on S t r i g a  i n f e s t a t i o n  i s  conspicuously  l a c k i n g .  Th is  i n f o r m a t i o n  

would be u s e f u l  i n  two ways: ( i )  To increase the  S t r i g a  i n f e s t a t i o n  by 

s i m u l a t i n g  these f a c t o r s  i n  S t r i g a  s i c k  f i e l d s  f o r  screening purposes, and 

( i i )  t o  a v o i d  the occurrence o f  these f a c t o r s  w h i l e  f o r m u l a t i n g  c u l t u r a l  

management p r a c t i c e s  t o  reduce a S t r i g a  a t t a c k  as a p a r t  o f  the agronomic 

package t o  c o n t r o l  S t r i g a .  

Screen ing Methodology 

ln tens  i ve research i s  requ i  red on deve lop ing  new screen ing,methods 

e s p e c i a l l y  t o  screen s i n g l e  p l a n t s  f o r  h o s t  p l a n t  r e s i s t a n c e  t o  S t r i g a .  

Research e f f o r t s  a r e  a l  so r e q u i r e d  on the f i e l d  sc reen ing  procedures t o  

e f f e c t i v e l y  i d e n t i f y  r e s i s t a n t  m a t e r i a l  w i t h  more con f idence .  

Management o f  S t r i q a  S i c k  F i e l d  

S t r i g a  s i c k  f i e l d s  a r e  a very u s e f u l  t o o l  f o r  sc reen ing  sorghums 

f o r  S t r i g a  r e s i s t a n c e .  However, we do n o t  have any i n f o r m a t i o n  on how t o  

manage the  s i c k  f i e l d .  S tud ies  on the most f a v o r a b l e  env i ronmenta l  

parameters would be h e l p f u l  i n  s i m u l a t i n g  the  same i n  S t r i g a  s i c k  f i e l d s  

f o r  g e t t i n g  u n i f o r m l y .  graded l e v e l s  o f  S t r i g a  i n f e s t a t i o n s  i n  t h e  

s i c k  f i e l d .  



Spec ies  and Race Compl exes 

I n i t i a l  s t u d i e s  on 5. a s i a t i c a  c o l l e c t e d  f r o m  f i v e  d i f f e r e n t  

l o c a t i o n s  i n  I n d i a  i n d i c a t e  c d a n t i t a t i v e  d i f f e r e n c e s  i n  i n f e s t a t i o n  l e v e l s .  

I t  i s  suspec ted  t h a t  t h e  d i s t r i b u t i o n  o f  S t r i q a  spec ies  f o l l w  s p e c i f i c  

e n v i  ronrnental p a t t e r n s .  M o r ~ h o l o g i c a l  v a r i a t i o n s  have a l s o  been n o t i c e d  

i n  t h e  n a t i v e  S t r i g a  complexes. S t u d i e s  a r e  r e q u i  r e d  t o  unde rs tand  t h e  

p o l l i n a t i o n  s y s t e m ,  n a t u r a l  c r o s s i n g  and d i f f e r e n t  types o f  S t r i g a ,  be  

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

r e s i s t a n c e  c o u l d  be more m e a n i n g f u l .  

An a t t e m p t  has been made i n  t h i s  paper  t o  d e s c r i b e  t h e  S t r i g a  r e s i s t a n c e  

b r e e d i n g  work  i n  sorghum a t  ICRISAT and enumerate t h e  p r o g r e s s  so  f a r .  

Fou r teen  thousand sorghum germplasm l ines have been sc reened  i n  t h e  

l a b o r a t o r y  f o r  t h e i r  s t i m u l a n t  p r o d u c t i o n  and a  s e t  o f  640 low s t i m u l a n t  

l i n e s  have been i d e n t i f i e d .  V e r i f i c a t i o n  o f  t h e  f i e l d  r e s i s t a n c e  o f  law 

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

r e s i s t a n t .  However, t h e  process o f  s e l e c t i o n  f o r  f i e l d  r e s i s t a n c e  r e s u l t e d  

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

s t i m u l a n t  c a t e g o r y .  S t u d i e s  on g e n e t i c s  o f  s t i m u l a n t  p r o d u c t i o n  i n d i c a t e d  

t h a t  t h e r e  was a  preponderance o f  a d d i t i v e  compared t o  non-add i  t i v e  g e n e t i c  

v a r i a n c e .  The f i e l d  r e s i s t a n c e  r e a c t i o n  o f  suspec ted  r e s i s t a n t  sou rce  

l ir,es i n  mu1 t i l o c a t i m  t e s t i n g  d u r i n g  1977 t o  1980 sugges ted  t h a t  t h e  b e s t  

a v a i l a b l e  Icw s u s c e p t i b l e  s o u r c e  l i n e s  t o  2. a s i a t i c a  a r e  N - 1 3 ,  555, 16-3-4, 

Serena,  15-2203, 15-4202, 15-7471 and 15-9985. The seed pan techn ique ,  



which i s  under development a t  ICRISAT f o r  t h e  purpose o f  d i f f e r e n t i a t i n g  

r e s i s t a n t  and s u s c e p t i b l e  l i n e s  has been descr ibed .  Resul ts  o f  two 

exper iments comparing r e s i s t a n t  and s u s c e p t i b l e  sorghum l ines u s i n g  seed 

par1 t e c h n i q u e . i n d i c a t e d  the use fu lness  o f  t h i s  techn ique .  An improved 

system o f  t e s t i n g  f o r  f i e l d  r e s i s t a n c e  t o  S t r i g a ,  wh ich  i n v l ~ l v e s  a  

th ree-s tage  sc reen ing  procedure,  i s  under development a t  ICRISAT. 

I n i t i a l  s t u d i e s  on S t r i g a  c o l l e c t e d  f rom f i v e  d i f f e r e n t  l o c a t i o n s  i n  

I n d i a  and f o u r  v a r i e t i e s  i n d i c a t e d  t h a t  t h e r e  was s i g n i f i c a n t  s t r a i n  x 

v a r i e t y  i n t e r a c t i o n s  and SRN-48828 gave d i f f e r e n t i a l  r e a c t i o n .  I n t e n s i v e  

s t u d i e s  on h o s t - p a r a s i  t e  r e l a t i o n s h i p s ,  env i ronmenta l  i n t e r a c t i o n s  

i n f l u e n c i n g  S t r i g a ,  sc reen ing  methodology, g u i d e l i n e s  t o  manage S t r i g a  

s i c k  f i e i d s  and surveys t o  unders tand  species and r a c e  complexes have 

been p r o j e c t e d  as some o f  t h e  p r i o r i t y  a reas  o f  S t r i g a  research t o  make 

b r e e d i n g  f o r  S t r i g a  r e s i s t a n c e  more e f f e c t i v e .  
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T a b l e  1 .  F i e l d  r e s i s t a n c e  o f  l ow  s t i m u l a n t  l i n e s  f rom germplasm 

Year L o c a t i o n  No, o f  L i n e s  No. o f  L i n e s '  R e s i b t a n t  
Tes ted  R e s i s t a n t  L i n e s  ( a )  

1978K P a t a n c h e r u  79 2  1 28X 

1979K B h a v a n i s a g a r  196  18  9 a 

Pha l t a n  392 276  70 i 

1980K A k o l a  80 2  6 32 6 

Pha l t a n  80 4 5: 

S t r i g a  r e s i s t a n c e  c l a s s i f i c a t i o n :  1978 - based on S t r i g a  c o u n t s  
p e r c e n t  o f  s y s t e m a t i c  c h e c k  ave raged  o v e r  rep1 i c a t i o n s ,  1979 and 1980 - 
based on s i n g l e  u n i t  compar i sons  o f  S t r i g a  c o u n t s  i n  t e s t  e n t r y  and i t s  
a d j a c e n t  s y s t e m a t i c  check.  



Table 2.  S t imu lan t  p roduc t ion  and f i e l d  reac t ion  o f  the  bes t  advance generat ion progenies ( k h a r i f  1980) 
(1980 Rainy Season) 

O r i g i n  Pedigree S t .  Prod.of S t .  Prod. o f  F i e l d  Reaction t o  S t r i g a  a s i a t i c a *  
D e r i v a t i v e  Parents Akol a  Bhava- Haya t- Pha l tan Patan- 

(Patancheru) 1  2 n i s a y a r  nagar che r u  

4 = Test e n t r y  S t r i g a  r e a c t i o n  less than lo+.  o f  CSH-1  
x = Test e n t r y  S t r i g a  r e a c t i o n  nmre than 10% o f  CSH-I  

NT = Not tested. 





Table 4. Ana l ys i s  o f  va r i ance  f o r  combining a b i l i t y  f o r  s t i m u l a n t  
p r o d u c t i o n  

Source o f  Var i a  t ion D. F. Mean Square 

GC A  

5 CA 

E r r o r  

Table 5. GCA e f f e c t s  o f  t h e  pa ren ts  

S.No. Parent  GCA E f f e c t  

S.E. ( g i )  = 3.25 
S.E. ( i i - G j )  = 4 .96 



Table 6. S t r i g a  r e a c t i o n  o f  s e l e c t e d  S t r i g a  r e s i s t a n t  source l i n e s  a g a i n s t  2. a s i a t i c a  i n  m u l t i l o c a t i o n  
t e s t i n g  d u r i n g  t h e  1977-80 ra iny  seasons 

S.No. Pedigree 1977 19 78 19 79 1980 
AKL BSR DWR AKL PNI NAND AKL BSR PNI PTN AKL BSR PTN PCR 

N-13 
555 
16- 3-4 
Serena 
IS-2203 
15-4202 

I S-7471 
1s-9985 
IS-2403C 
15-4242 
I S -  5603 
IS-6041 

d = Test e n t r y  S t r i g a  r e a c t i o n  l ess  than 10% o f  CSH-1 
x = Test  e n t r y  S t r i g a  reac t i on  more than 10% o f  CSH-1 
- = N o t  t e s t e d  o r  n o t  r e l i a b l e  

(Note: 1977. 1978 r e s u l t s  based on S t r i g a  counts percent  o f  sys temat ic  checks averaged ove r  rep1 i c a t i o n s ;  
1979, 1980 r e s u l t s  based on s i n g l e  u n i t  comparisons). 

AKL - Akola,  BSR - Bhavani sagar, DWR - Dharwar, PNI - Parbhani , NAND - Nandyal , PTN - Phal tan and 
PCR - Patancheru. 



Tab le  7 .  Mean s u b t e r r a n i a n  S t r i g a  coun ts  on r e s i s t a n t  and susceptible 
sorghums i n  seed pans 

Season Date o.f Genotype Host  Age (Days t o  O b s e r v a t i o n )  
Sowing 

Rainy 8 . 7 . 8 0  CSH-1 2 . 0 0  4 .00  4 . 7 5  8.58 7.60 
Season 
1980 Swa rna 3.00 3 .00  5 .00  4 .20  12.33 

P o s t r a i n y  24 .  10.80 C S H - I  0 .00  0 .33  1 .25 0.66 1.17 
Season 
1980 Swa rna 0 . 0 0  0 .50  1 . 3 7  2 .55  4 .33  

N - 1 3  0 .00 0.33 0 .75  0 . 0 0  0 .00 

Summer 23.2 .81 CSH-1 0 .00  0.25 0. 38 7.00 10.50 
1981 

Swarna 0 .00 0 . 0 0  0.38 2 . 8 7  7.13 

N - 1 3  0 .00 0 .25  0 . 0 0  0 .50 0 .33  

Rainy 17.6 .81 CSH-1 0 . 1 6  1 .16  3 .00 10. 16 13.00 
Season 
198 1  Swa rna 0 .33  1 .16 3 .00 9 . 5 0  11.00 

N-13 0.00 0 .00 0 .00  0.23 0 .50 



Table 8. A n a l y s i s  o f  v a r i a n c e  f o r  s u b t e r r a n i a n  S t r i g a  counts i n  seed 
pan o v e r  t h r e e  seasons 

Source o f  pos t r a i  ny season 80 Summer81 R a ~ n y S e a s o n S l  
V a r i a t i o n  D F MS D F M S  DF MS 

B l o c k s  i I. 546 7 7 .24  5 3 . 2 9  

Main P l o t s  (Days) 4 8.933:; 4 171.  28:';' 4 218.  18;\* 

E r r o r  ( A )  2 0  2 . 5 3 0  2 8  5 . 9 7  2 0  8 .83  

s u b p l o t s  ( V a r i e t i e s )  2 16.  53;:" 2 11 5.90':': 2 243.38;':". 

Days x V a r i e t i e s  d b .  20;'. 8 104.46;'.:'. 8 50.43;t;i 

E r r o r  ( 5 )  50 2 . 3 8  79 2 . 0 1  50 7 .44  

Tota 1 89 2 . 7 8  120 1 7 . 7 4  89 3 . 6 8  



Table  9. R e l a t i v e  m e r i t s  o f  s e l e c t i o n  c r i t e r i a  f o r  S t r i g a  r e s i s t a n c e  
r e a c t  i o n  i n  sorghum" 

19 79 19 8b 1973 Rain) Season 1980 Ra i ny  Season 

E n t r y  No. E n t r y  No. Str i  a Counts Reac t i on  S t r i  a  Counts React ion  
7d- I I Ca tego ry  75%- I 1 Category 

= T e s t  e n t r y  S t r i g a  r e a c t i o n  l e s s  than 10% o f  CSH-1 
x = Tes t  e n t r y  S t r i ~  r e a c t i o n  more than 10% o f  CSH-1 
,I ". = Resu l t s  f r o m r e l  i m i n a r y  S t r i g a  Res i s tance  T r i a l - 2  conducted 

a t  Ako la .  



Tab le  10. E f f i c i e n c y  o f  t h e  two s e l e c t i o n  c r i t e r i a  f o r  S t r i g a  
s e l e c t i o n  

A .  Based on t h e  S t r i g a  counts % o f  s y s t e m a t i c  check averaged 
o v e r  rep1 i c a t i o n s :  

T o t a l s  

2 4 

T o t a l s  8 2 0 28 

B. Based on s i n g l e  u n i t  compar isons:  

T o t a l s  

18 

T o t a l s  15 1 3  2 8 



Tab le  1 1 .  S t r i g a  c o u n t s  exp ressed  as p e r c e n t  o f  check o f  each l o c a t  i on  

Pa fanche ru  Ako la  Phal t a n  Anan t a p u r  Bhavan i saqar  Average 

Swa rna 100.00 100.00 100.00 100.00 100.00 100.00 

Tab le  12.  A n a l y s i s  o f  v a r i a n c e  t o r  S t r iga  coun ts  

Source o f  V a r i a t i o n  D .  F M S 

Repl i c a t i o n s  

S t r a i n s  

E r r o r  ( A )  

V a r i e t i e s  

S t r a i n s  x V a r i e t ~ e s  

E r r o r  ( B )  
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Figure 4 .  PRELIMINARY SCREENING FOR STRIGA RESISTANCE 
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Figure 6. Striga reactions of four cultivars 0: sorghum 
across flve locations. 

Swarna --- SRN 48828 - N-13 - I S  5106 

.$ 80 r /----- 
4 
U 3 0 / / 

2 u 70-1 / / I I 
4 
a, 

'44 
0 

x 6 0 -  
U 
m 
.K u 
'u o 5 0 -  
4J 
C 
m 
0 

2 4 0 -  
Dl 

/ 
/ 

!- "O 8 
/ 

/ 
8 
1 3 0 0  5 

/ 
/ 

/ 
/ 

/ 
/ 

/ 
A 

V) 
J 

V1 
U 

5 
- 250 

.f 
u - 200 
01 
u 
1 
4 
0 

- 1 5 0  4 

- 100 

- 50 

Patancheru iiL01a Phaltan Ananthpur Bhavanisagar 


	00000001.tif
	00000002.tif
	00000003.tif
	00000004.tif
	00000005.tif
	00000006.tif
	00000007.tif
	00000008.tif
	00000009.tif
	00000010.tif
	00000011.tif
	00000012.tif
	00000013.tif
	00000014.tif
	00000015.tif
	00000016.tif
	00000017.tif
	00000018.tif
	00000019.tif
	00000020.tif
	00000021.tif
	00000022.tif
	00000023.tif
	00000024.tif
	00000025.tif
	00000026.tif
	00000027.tif
	00000028.tif
	00000029.tif
	00000030.tif
	00000031.tif
	00000032.tif
	00000033.tif
	00000034.tif
	00000035.tif
	00000036.tif

