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Tho 32-ortry 1984 I n t o m a t h t a t  Peart Ni2Z.t b g o t  Bur*oxy (IPNBU), 
oCghth i n  tha 8eri.a. w a  avaZuntd a t  8 t 0 0 a t i a 8  & India. AZtAovqh 
no u t r g  romaind orgot-free a t  at2 t w o t k m * .  f i ve  a t r u a  had 
acrora-Zooation aean aover i tua  of not more than 1% and tho rr+ina of 
not more than 7% a t  any m e  Location. Fourtea atri.8 had 
aeroaodocation moan aevaFit<o. of 2 t o  5% and tho r a i n i n g  9 h d  8 
t o  16% doqurd v i t h  4 2 .  59. 29 and 59% aovaritiea on YC-CIS. &1 104 
( tF ia t  ahocka), LooaZ roaiatant and LoaaZ a ~ w t i b t e r  ro.peatiooZy. 
F i f t o m  of tho 22 entr ies  u h k h  w r a  aoslnon i n  1983 cmd 1984 
conr ia tmt ty  ahourd high resistance t o  ergot acme.-tooatitme for tho 
second aucaeaaive gear. Ton sntrioa (ICHPBS-15; -16; -23; -24; 
-26; -27; -34; -37; ICMPE 134-6-25 and -134-6-34) boaidea shoving 
high raei.tance t o  ergot wen9 atso roaiatant t o  amut and d m g  ri2d.u 
for over 2 yoore acme8 Indaim Zocationa. 
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[ I m l  

The I n t e r n e t i o n e l  Peer1 M i l l e t  Ergot  Nursery (IPIENI I s  l 

component o f  the I n t e r n e t  lone L Pesr 1  M i  1  Let Dimamso Rmsimtmnce Tast ing  

Program [IPHDRIP) coordinated by the  Petho logy Sub -Prog r r  i n  t he  

ICRISAT PesrL M i l l a t  Improvement Program w i t h  thm f o l l o w i n g  

ob jec t i ves :  

1. To t e s t  the s t a b i l i t y  o f  e rgot  r e s i s t a n t  e n t r i e s  
i d e n t i f i e d  a t  ICRISAT Center; 

2.  To moni tor  v a r i a t i o n s  i n  popu la t ions  o f  the  pathogen, mnd 

3 .  To prov ide s c i e n t i s t s  w i t h  disoeee resi r tencm sources 
f o r  u t i l i z a t i o n  i n  t h e i r  res is tance breeding programs. 

ENTRIES 

The 1984 IPMEN cons is ted o f  32 e n t r i e e  i nc lud ing  22 promising 

e n t r i e s  from the 1883 IPMEN, 6 new e n t r i e s  i d e n t i f i e d  i n  1883 edvmncmd 

screening s t  ICRISAT Center end 4 con t ro l8  :two t r i a l  checke, on. 

Locel r e s i s t a n t ,  end one Local musceptlble) . Tho Locel r e s i s t a n t  mnd 

Locel susceptibLe c o n t r o l s  mere chosen by cooperators a t  mmch 

Locetion. 

The IPMEN was d i s t r i bu tmd  t o  cooperators a t  13 Locmtionm i n  I n d i a  

and the r e s u l t s  were recalved on ly  from 8 o f  thmsa Locotlono [Tabla 

11. 
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Each e n t r y  wee p l a n t e d  i n  two &-row p l o t 8  i n  2  r a p l i c e t i o n e .  

C u l t u r a l  p r a c t i c e s  fo l lowad ware as par  the  r e c 0 ~ e n d e t i o n 8  f o r  the  

i n d i v i d u a l  Locat ions. Ten p l a n t s  per  row were bagged a t  t h o  boot- leaf 

stage and inocu la tad  a t  f u l l  pmtogyny 2-3 days Later  u s i n g  an aqueous 

honeydew c o n i d i a l  suepension and rebagged i w e d i a t a l y  a f t e r  

i n o c u l e t i o n .  Ergot s e v e r i t y  scores were recorded 16-20 day8 a f t e r  

i n o c u l a t i o n  us ing  the  stenderd s e v e r i t y  aseaasmant kay prov ided wI th  

the  IPMEN f i e l d  book. 

DATA RECEIVED 

I n  e d d i t i o n  t o  e rgo t  scores cooperators  prov idad date on weather 

[ temperature end r a i n f e l l ) ,  days t o  75% stigma emarganca ( f l o w e r i n g )  

end scores on o ther  p reva len t  diseeses such as smut, downy mildew 

(DM),  end r u s t .  

RESULTS 

Weethar 

Date on r e i n f a l l ,  number o f  r a i n y  days end temperature (max. end 

min.1 dur ing  the p e r i o d  from i n o c u l a t i o n  t o  diseeae eva lua t ion  were 

received from 8 Locations (Table 21 . The number o f  r a i n y  day. v a r i e d  
. . 

from 30 a t  Pune t o  none a t  New D e l h i .  The amount o f  r8 in feLL  was 

meximum a t  Pune (294.5 mml end no r e i n f e l l  a t  New De lh i .  At ICRImT 

Center end Jalne i n  e d d i t i o n  t o  238.5 mm [ i n  11 days) and 141 mm f i n  

10 days) p r e c i p i t e t i o n ,  respec t i ve ly ,  s p r i n k l e r  i r r i g a t i o n s  ware 

prov ided once o r  t r i c e  a  day f o r  30 min. each on r a i n - f r e e  days t o  
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m a i n t a i n  h i g h  humid i t y .  

The h ighes t  n x i m u m  t r p e r e t u r e  was a t  New k L h l  [SS.7Cl and 

Lowest maximum a t  Myaore [28.3C). The h i g h a r t  m l n l w m  t r p a m t u r e  

occurred a t  ICRISAT Center ( 2 l . X l  and t h e  Loremt minimum a t  Ludhians 

116.7C) . 

The meen e rgo t  s e v e r i t i e s ,  ecores f o r  o t h e r  dlsaasee, and days t o  

75% f l o w e r i n g  f o r  eech e n t r y  a t  i n d i v i d u e l  Locst ions e r e  presentad i n  

Tablse 3  t o  10. 

k u d h i a n ~  [Table 31: The meen e r g o t  s e v e r l t l e s  o f  t e s t  e n t r l e a  v e r i e d  

from 0  t o  15%. Two e n t r i e s  remeinad e rgo t  f ree ,  18 hod 61% s e v e r i t y ,  

7  had 2 t o  4% end 1 scored 15% s e v e r i t y  compared w l t h  53 t o  61% i n  the  

suscep t ib le  c o n t r o l s .  

Twentythree e rgo t  r e s i s t a n t  e n t r i e e  [,<5% s e v e r i t y ]  were a l s o  

r e s i s t e n t  t o  DM (44% inc idence l  w h i l e  BJ 104 had 60% OM inc ldence.  

[Tabla 41: The mean e rgo t  s e v e r i t y  o f  t e a t  e n t r i e s  v e r i e d  

from <l t o  9%. Eighteen o f  t h e  28 t e a t  e n t r i e s  had 41% s e v e r i t y  snd 

the  remaining 10 e n t r i e s  scored between 2 snd 9% s e v e r i t y ,  compared 
, . 

w i t h  25 t o  34% i n  c o n t r o l s .  

Twentythree e rgo t  r e s i s t a n t  e n t r i e c  [<5% s e v e r i t y ]  ware e l s o  

r e s i s t a n t  t o  DM (45% i nc idence) ,  w h i l e  BJ 104 ehowad 50% DM inc idence.  

Since n a t u r a l  smut pressure was n o t  h i g h  [ o n l y  3% s a v a r i t y  on BJ 1041 

a t  t h i s  Location, smut e e v e r i t i e s  on t e s t  e n t r i e s  v a r i e d  from 0  t o  



<I%. F b t u r a l  r u s t  p reesur r ,  howaver, was m o d o w t a l y  h i g h  [42 t o  55% 

s e v e r i t y  on c o n t r o l e l  and f o u r  m t r l a e  which woro h i g h l y  ruirtnt t o  

e r g o t ,  DM and smut, were a l s o  r e s i s t a n t  t o  r u s t  ( 5 1 7 %  o r v r r l t y ) .  

Delhi (Table 51 : The mean e r g o t  s rve r i t i ac r  o f  t e s t  o n t r i e s  ranged 

from 0 t o  24% compared w i t h  29-57% on the  s u l l c r p t i b l r  c o n t r o l r .  Nina 

e n t r i e s  were e rgo t  f ree ,  o ther  9 had 61% e e v r r i t y ,  B had batween 2 and 

5% s e v e r i t y  and t h e  remaining 2 had 14 and 24% s e v r r i t y .  

The DM inc idence v a r i e d  from 0 t o  9% i n  the  t o o t  e n t r i e s  compared 

w i t h  92% i n  the  Locel suscep t ib le  and 18% i n  BJ 104. Twentyona of the  

e rgo t  r e s i s t e n t  Lines [65% s e v e r i t y )  were a l s o  r e s i s t a n t  t o  DM ((5% 

i n c i d e n c e l .  

Pune [Teble 61: Although no e n t r y  wee e rgo t  f raa ,  t h e  mean s e v e r i t t e e  

ranged from <1 t o  11% on the  t e e t  e n t r i e s  compared w l  t h  71 t o  88% on 

c o n t r o l s .  Fourteeen e n t r i e s  scored 61% ergo t  end t h a  remr in ing  14 

between 2 end 11%. 

DM inc idence was q u i t e  h i g h  on some e n t r i e s .  E igh t  o f  t h e  e rgo t  

r e s i s t a n t  e n t r i e s  were a l s o  r e s i s t a n t  t o  DM ((5% i n c i d e n c e l ,  and t h o  

remaining 20 e n t r i e s  hed 6 t o  77% inc idence,  compared w i t h  95% on t h e  

Local suscep t ib le  c o n t r o l ,  HB 3, and 39% on the  t r l a t  check, BJ 104. 

Rust s e v e r i t y  we6 moderate t o  h igh  [ I 0  t o  60%) on t h e  t e s t  

e n t r i e s  compared w i t h  60 t o  BOX on c o n t r o l s .  Three e rgo t  r r s i s t a n t  

e n t r i e s  showed 620% s e v e r i t y  and the r m a i n l n g  25 scored between 25 

and 65% s e v e r i t y .  
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Patancheru [ICRISAT Center)  (Table 71 : Though on ly  one m t r y  war 

e r g o t  free, 20 e n t r i e s  showed ,<I% r r v e r i t y  m d  t h o  r r r l n i n g  7 w o r a d  

between 5 and 19% coapered w i t h  73 t o  88% s r v r r i t y  on r u e c a p t i b l e  

c o n t r o l s .  

Screening was done i n  the  ON nureery.  I n  t a r t  r n t r l e e  011 

i nc idence  v a r i e d  from 0  t o  7% end t h e  t r i a l  chock, BJ 104 showed 31% 

inc idence.  F i f t e e n  o f  the  28 e r g o t  r e s i s t e n t  e n t r l r r  r m e i n e d  OM-free 

end the  remaining 13 had 1 t o  7% inc idence.  

Smut s e v e r i t y  ranged from 0  t o  1% on t r o t  e n t r i e r  w h i l e  the  t r i a l  

check, BJ 104 end the Local s u s c e p t i b l e  c o n t r o l  had 58 and 60% 

s e v e r i t y ,  r e s p e c t i v e l y .  A1 1  t h e  e rgo t  r e s i s t a n t  e n t r i e s  had h i g h  

Levels o f  res is tance  t o  smut under e r t i f i c i e t  i n o c u l a t i o n .  

Rust scores were taken under n a t u r a l  c o n d i t i o n s .  I n  t e s t  e n t r i e e  

r u s t  s e v e r i t y  ranged from 5 t o  20%. Twenty e n t r i e s  had 5% r u s t  

s e v e r i t y  end the  remeining 8 showed s e v e r i t y  o f  10 t o  20% compared 

w i t h  25 t o  65% on c o n t r o l s .  

F i f t e e n  o f  the  20 e n t r i e e  showed combined res is tance  t o  e rgo t ,  

smut, DM end r u s t .  

buren- (Table 81: Although no e n t r y  remained ergot- f ree,  17 

e n t r i e e  had meen s e v e r i t y  o f  42%; 8  scored between 3 and 0% end the  

r e m i n i n g  3 showed 11 t o  27% s e v e r i t y ,  compared w i t h  50 t o  79% on 

c o n t r o  1s. 



Page 6 

DM inc idence v a r i e d  from 0 t o  17% on t h r  t o r t  ntrirr. T r n  

e n t r i e s  remained DM-free; 17 scored b r t w r r n  1 and 7% and o n l y  onr  

e n t r y  had 17% inc idence comprrrd t o  4 and 8% on t r i a l  chrck,  &J 104 

end t h e  loce 1 suscept ib  16, r r r p e c t i v e  l y  . 

Rust s e v e r i t y  was moderate t o  h i g h  on t h r  trrt ~ t r l r r  [ S  t o  70%) 

compered t o  50 t o  85% s e v e r i t y  on c o n t r o l r .  T r n  ~ t r i r r  ohowrd (10% 

s e v e r i t y  and the  remaining 18 scored between 12  and 70% r r v r r f t y .  

Seven o f  t h e  28 t e s t  e n t r i e s  ehowed combined r u i r t m n c r  t o  r r g o t ,  

DM and r u s t .  

M v s o r ~  [Table 91: The mean e rgo t  s e v e r l t i r a  i n  t h r  t r o t  e n t r i r r  

ranged from (1 t o  26%; 13 e n t r i r e  had 64% s e v e r i t y ;  5 betwern 8 and 

9% and t h e  remaining 10 had between 11 end 26% comprred r f t h  36 t o  67% 

on s u s c e p t i b l e  c o n t r o l s  and 8% on Local r e s t s t r n t  c o n t r o l .  

DM pressure was u s u a l l y  Low, w i t h  almost e l l  mtr i r r  i n c l u d i n g  

BJ 104 remaining DM f r e e .  Rust s e v e r f t y  was Low t o  moderetr (5 t o  

40%) on the  t e s t  e n t r i e s  and c o n t r o l s .  Fourteen mtrlrr h r d  m a t  

s e v e r i t y  o f  410% end the rena ln ing  14 h r d  betwern 17 end 40%. 

[Teble 101: The mean e rgo t  s e v r r l t i e s  i n  the  trrt r n t r l r r  

ranged from 4 t o  40% compared w i t h  32 t o  BBX on c o n t r o l r .  E i g h t  
, . 

e n t r i e s  scored between 4 end 9 % ,  9 between 11 ecor rd  md 20% and t h r  

remaining 11 scored between 21 and 40%. 
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DM lnc ldance on t h e  t r e t  a n t r i e r  ranged frol 0 t o  e l %  oomparrd 

w i t h  18% on one t r i a l  c h w k ,  W 104. Seventeen t a r t  a n t r i r e ,  t h e  

o t h e r  t r i a l  check [WC-C751 end t h e  Local c o n t r o l 8  r n a i n r d  DM f r e a  end 

t h e  o t h e r  11 e n t r i e s  showed betwaen 1 and 21% DM l n c i d r n c r .  

PERWR)UNCE ACROSS-LOCATIONS: 

m: The minimum ergo t  pressure,  as i n d i c a t r d  by amver i ty  on t h e  

s u s c e p t i b l e  check, BJ 104, occurred a t  Jeanagrr [28%1 end the  maximum 

occurred e t  Pune (89%1. The Location mean acrose e n t r i e s  war minimum 

(2%) bo th  a t  Ludhiane end Jemnagar, and meximum [17%1 a t  J e l n r  (Table 

111. 

F i v e  o f  the  28 t e s t  e n t r i a s  had o v e r a l l  across-Location aran 

e r g o t  s e v e r i t y  o f  1% w i t h  e maximum o f  7% a t  any one Locr t ion ,  1 4  

e n t r i e s  had between 2 and 5%, end t h e  remaining B e n t r i e s  had betwarn 

8 end 16%, compared w i t h  42 t o  59% on t h e  euscep t ib le  c o n t r o l 8  and 29% 

on the  Local r e s i s t e n t  c o n t r o l .  

Of  11 e n t r i e s  t e s t e d  f o r  3 coneecut lve years (1982-841 ec ro re  6 

Locat ions 7 showed c o n e i s t e n t l y  h l g h  res is tance  (45% mean a e v r r l t y l  

i n d i c a t i n g  s t e b i  L i t y  o f  res is tance  i n  these e n t r l a e  [Tabla 121. S i x  

o f  t h e  o t h e r  11 e n t r i e s  which were t e s t e d  a t  7  Locatione f o r  2  year r  

(1983-841 a Lao showed h i g h  r e s i  stance across Locations. 

& iLdw:  S ix teen  e rgo t  r e s i s t e n t  Lines had o v e r a l l  a c m r s  

Locetfon On inc ldence o f  0  t o  5% over 2 years end the  r r a l n l n g  6 had 

6 t o  22% Inc idence compared w i t h  46 t o  49% inc ldence on euecep t lb le  

c o n t r o l s  [Table 131. 
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&Eli: The o v e r a l l  mean r u s t  s e v e r i t y  o f  t e s t  n t r i m s  acroms Locst lons 

v a r i e d  from 2 t o  22% and 6 t o  40% f o r  1983 mnd 1884, rmspect ive ly ,  

compared w i t h  54 t o  50% on euscep t ib le  c o n t r o l s  i n  2 yeer r .  E i g h t  

e n t r i e s  which showed res lo tence  t o  e r g o t  end DM, warm s l s o  r s o i s t a n t  

t o  r u s t ,  w i t h  mean s e v e r i t y  ranging from 2 t o  10% (Tabla 141. 

DISCUSSION 

Ergot  r e s i s t a n t  e n t r i e s  [ ICWE 6 ICWES Nos1 dmvmlopsd m t  ICRIsAT 

Center have been t e s t e d  f o r  3-4 years a t  eavare 1 Locetlon8 I n  I n d i a  

end West A f r i c a .  Resul ts  (Table 111 c l e a i l y  ahow t h e  continued 

s t a b i l i t y  o f  res is tance  o f  these e n t r l e ~  I n  1084. lhtll 10eO a 

m a j o r i t y  o f  the  IPMEN e n t r i e s  were s e l a c t i o n s  from t h e  gemplasm end 

breeding Lines and none o f  these showed c o n s i e t s n t l y  h i g h  res is tance  

ecroes Locst ions over  years. Since 1901, w i t h  t h e  i n c l u s i o n  o f  

ICIRSAT developed ergot  r e s i s t a n t  Lines [ ICWE and ICMPES numbere) 

e n t r i e s  w i t h  s t a b l e  res is tance  t o  e rgo t  i n  I n d i a  have been i d e n t i f l e d  

[Table 121 and some have demonstrated s t a b l e  r e s i s t e n c s  t o  e rgo t  i n  

I n d i a  end West A f r i c a  i n  p rev ious  IPMENs. 

F i f t e e n  o f  the 22 common t e s t  e n t r i e s  i n  t h e  1083 end 1984 IPMENa 

cons is ten t  l y  showed h igh  res is tance  t o  e rgo t  across- locat ions f o r  t h e  

second successive year. Ten e n t r i e s  bes ldes showing h i g h  r s s i s t a n c e  

t o  s r g o t  were e l s o  r e s i s t a n t  t o  smut and downy mildsw f o r  over  2 years 

across I n d i a n  Locations [Table 151. Although r u s t  r e a c t i o n o  o f  t h a  

e n t r i e s  were n o t  cons is ten t  over years end acroes Locations, s e v e r a l  

e n t r i e s  which had combined res is tance  t o  e r g o t ,  smut and a l s o  

showed moderate t o  h igh  Levels o f  res is tence  t o  r u 8 t .  S O V O ~ ~ L  o f  t h e  

m u l t i p l e  disease r e s i s t a n t  e n t r i e s  [ICWES Nos.) have shown s u p a r i o r  
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egI'0nolic t r a i t 6  end h i g h  g r a i n  y l e l d  p o t m t i e l  a t  I n d l e n  Looatlone 

[Llnpubllehed r a r u l t s l .  Wider t e s t i n g  I n  A f r l c e  r i l l  be naoded t o  

c o n f i r m  t h e  s t a b i l i t y  o f  r e r i s t a n c e  o f  w n y  o f  these Lines. 

Severa l  o f  these e rgo t  r e r i o t a n t  e n t r i e s  e r e  ba ing  u t i l i z e d  a t  

ICRISAT Center and I n d l e n  program8 t o  develop e r g o t  ree lmtent  h y b r l d e  

end v a r i e t i e s .  

WLTILOCATIONAL TESTING I N  1985 

The 1985 IPMEN w i t h  about 30 e n t r l e r  w i l l  be mode e v e l l e b l e  t o  

cooperetors  by May-June 1985. E n t r i e s  a r e  weLcome from e c i m n t l s t s  i n  

t h e  Net iona 1  and Regional programs, p rov ided  they were found reelmtent  

a t  t h e  home Locetlons. 

SEED SUPPLY 

Smell  q u a n t i t i e s  seed o f  e n t r i e s  L i s t e d  i n  t h i 8  r e p o r t  w i l l  be 

made e v e i l e b l e  t o  i n t e r e s t e d  s c i e n t i s t e  on raqueet t o  t h e  P r l n c t p e l  

Petho l o g i s t ,  Peer 1  Mi 1 Let Improvement Program, ICRISAT. 



Table 1. L o c a t l ~ n s  end coopare tor [ r )  I n  tho 1984 IPMEH i n  I n d i a  
from whom the reeu l te  mere received by 29 Frbrumry 1986 

Au rengebed 

Je lna 

Jsnnager 

Ludhlena 

Myeore 

New Delh i  

Patancheru 

Pune 

N.B. Pewer 6 S.S. Ghughe 

HAHYCO [Hahereehtre Hybr ld  Seed Co. Ltd.1 

8.0. Nefrde 6 H.R. Devr 

S.S. Chshel 

H.S. Shetty 6 H.S.Praka8h 

S.B. Fbthur 6 Jankl Kendherl 

R.P. Thekur 6 V.P.Rso 

S.S. Bengar 6 M.S. Rane 



Tmblo 2. Plan t i ng  date, tmpere tu re  and r a i n t a l l  data r t  thm 1884 WHEN 
Locations 

i ~ ~ c a t  i on P lan t i ng  I~OCU l e t  i on  t o  d i  8 r e r r  rvm lua t  ton 
date -------------_-_-I_ - 

Lat i tude  Per iod Tmparature C Rainy R a l n h l l  
o --------- day@ [ul 

[ N1 k x .  Min. 
_I_--_--------------------------------- -- -- 

~ u d h i e n e  36 56' Ju ly  18 Sept.15-0ct.27 32.7 16.7 1 4.2 

New Delh i  28 35'  July 20 Sept.6 -0ct.28 33.7 18.4 0 0.0 

Jemneger 22 28' July 21 Sept.6 -0ct.16 33.0 20.8 2 56.4 

Aurenge- b 
bad 18 53' Ju ly  16 Sept.2 -0ct.13 - - 8 163.0 

JaLne 19 51' Ju ly  25 Sept.26-Nov.3 - - 10 141 .Oa 

Pun e 18 32'  June 30 Aug.18-Oct.8 28.7 20.3 30 294.5 

Peten- 
cheru 17 26' June 6 July 30-Sep.14 29.4 21.2 11 2 3 8 . ~ ~  

Myeore 12 15 '  June 25 Aug.14-Sept.15 28.3 18.2 2 11.0 

I n  a d d i t i o n  s p r i n k l e r  i r r i g a t i o n  wes provided once o r  t r i c a  e day f o r  
30 min. eech on re in- f ree days. 

Date not  provided, 
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Table  3 .  Ergot end downy m i  Ldew [MI reacttons,  end day8 t o  75 percent 

f lower ing  [OTFI o f  the  32-entry 1984 IPMEN a t  Ludhtane 

---------- . . . . . . . . . . . . . . . . . . . . .  
Ergot  sever i ty  [X I  0 u b  b 

Entry ....................... incidence OTF 
Rep 1 Rep 2 Mean" Range (XI 

__I_---------------------__---------------- 

ICWES 1 
ICMPES 2 
ICWES 6 
ICMPES 7 
ICWES 8 

ICMPES 9 
ICWES 15 
ICMPES 16 
ICWES 17 
ICMPES 18 

ICWES 22 1 2 1 0-10 3 69 
ICMPES 23 <1 3 2 0-10 0 7 4 
ICWES 24 1 1 1 0-5 <l 78 
ICMPES 26 1 1 1 0-5 0 73 
ICWES 27 1 1 1 0-5 0 79 

ICMPES 28 
ICWES 29 
ICMPES 30 
ICWES 31 
ICMPES 32 

ICWES 34 1 1 1 0-5 0 69 
ICMPES 35 1 1 1 0-5 1 79 
ICWES 37 1 1 1 0-10 0 69 
ICMPE 13-6-27 1 1 1 0-5 7 69 
ICWE 13-6-30 1 2 1 0-10 7 67 

ICMPE 34-1-10 5 4 4 0-35 <l 68 
ICWE 134-6-25 0 0 0 0-0 0 72 
ICMPE 134-6-34 0 0 0 0-0 0 68 

T r i e l  check [WC-C751 2 6 4 0-20 0 56 
T r i e l  check [BJ 1041 54 52 53 25-60 60 53 
Loce 1 Res is tant  8 5 6 0-25 3 56 
Locel  Susceptible 58 64 61 35-95 0 63 
___________________------------------------I-- 

Meen of  40 begged-inocu le ted  Inf lorescences.  
b 

Meen o f  2 reps.  



Tab18 4. Ergot ,  downy e l ldew [On], smut and r u s t  rc~ect lona  and day8 
t o  7 5  percent  f lowering [OTF) o f  the  32-mtry 1984 IPMEN 8 t  
Jemnega r  

E r g o t  s e v e r i t y  [ % I  mb %utb & s t b  b 
Entry -------______-______ i n c j .  r e v .  r e v .  DTF 

Rep 1 Rep 2 Meet-+* Rerlge I % l  (XI [ % I  
I___---------------_---____ ----- -- 

ICMPES 1 I <I 1 0-2 0 0 37 7 4  
I C R E S  2 1 1 1 0-3 2 0 50 62 
ICMPES 6 7 11 9 1-50 0 0 3 2  6 4  
I C R E S  7 3 1 2 0-15 1 6  0 1 2  62 
ICMPES 8 8 9 8 0-40 4 <I 42 63 

ICWES 9 5 3 4 0-15 5 0 3 5  68 
ICMPES 1 5  <I <I <I 0-1 0 0 3 7  71 
ICWES 1 6  1 2 1 0-5 0 0 3 2  6 4  
ICMPES 17 1 1 1 0-5 1 0 27 6 4  
ICWES 1 8  <I 3 2 0-10 0 0 17 73 

ICHPES 2 2  2 4 3 0-20 0 0 3 0  63 
ICMPES 23 <I <I <I 0-2 0 <I 27 75 
ICMPES 2 4  <I 1 I 0-5 0 0 5 7 4  
ICWES 26 <I I 1 0-5 0 0 27 69 
ICMPES 27 0 <I <I 0-2 0 0 7 75 

I C R E S  28 
ICMPES 29 
I C R E S  3 0  
ICMPES 3 1  
ICWES 3 2  

ICMPES 3 4  
ICHPES 35 
ICMPES 3 7  
I C W E  13-6-27 
ICMPE 13-6-30 

I C W E  34-1-10 
ICMPE 134-6-25 
I C W E  134-6-34 

T r i a l c h e c k [ W C - C 7 5 ) 2 5  25 25 10-60 1 2 5 2  53 
T r i e l  check [BJ 104)  22 35 28 10-70 50 3 45 5 2  
Loca 1 Resi s t e n t  3 4  28 31 10-70 0 I 42 6 2  
L o c a l S u s c e p t i b l ~  3 2  36 3 4  10-70 23 3 55 50 
________I_I________________-__-_------------------- 

Mean of  40 inocu la ted  i n f  lorescences. 
b 
Mean o f  2 reps.  



TabLm 5. Ergot  and downy m i  ldew (On] r e a c t i o n s ,  and days t o  75 
percent  f l o w e r i n g  [ D T F I  o f  t h e  32-entry 1984 IPl lEN a t  
New D e l h i  

Ergot  s e v e r i t y  [ X I  ..................... D M ~  
Entry  i n c i .  

Rep 1 Rep 2 Meana Range [ % I  ............................................... 

b 
DTF 

ICMPES 1 
I C W E S  2 
ICMPES 6 
ICMPES 7 
ICMPES 8 

I C W E S  9 
ICMPES 1 5 
I C W E S  16 
ICMPES 17 
ICMPES 18 

ICMPES 22 
I C W E S  23 
ICMPES 24 
I C W E S  26 
ICMPES 27 

I C W E S  28 
ICMPES 29 
I C W E S  30 
ICMPES 31 
I C W E S  32 

ICMPES 3 4  
I C W E S  35 
ICMPES 37 
I C W E  13-6-27 
ICMPE 13-6-30 

I C W E  34-1-10 3 7 5 0-25 0 
I C W E  134-6-25 0 0 0 0-0 0 
I C W E  134-6-34 0 0 0 0-0 0 

Cont ro l e  

T r i a l  check [klC-C751 50 43 46 5-80 0 
T r i a l  check [BJ  104) 58 56 57 15-90 18 
l a c e  1  Resi s t e n t  4 6 5 0-50 5 
Loce 1  Suscept ib le  32 26 29 5-80 92 

Mean o f  40 inocu l e t e d  in f lo rescences .  

Mean o f  2 reps. 



Table 8. Ergot ,  downy mi ldew [ O n )  and r u s t  r e a c t i o n s ,  and days t o  75 
percent  f l o w e r i n g  [DTFI o f  t h e  32-entry 1984 IPMEN a t  Pune 

.................................................. 
Ergo t  s e v e r i t y  [ X I  DMb f4uatb b 

E n t r y  ------------------- i n c .  a .  DTF 
R e p 1  R e p 2  MeanaRange [ X I  I % )  

ICWES I 
ICMPES 2 
ICWES 6 
ICMPES 7 
ICWES B 

ICMPES 9 
ICWES 15 
ICMPES 16 
ICWES 17 
ICMPES 18 

ICWES 22 
ICMPES 23 
ICWES 24 
ICMPES 26 
ICWES 27 

ICMPES 28 
ICWES 29 
ICMPES 30 
ICWES 31 
ICMPES 32 

ICWES 34  1 <I <I 0-2 0 60 
ICMPES 35 1 <I <I 0-1 0 50 
ICWES 37 I <I <I 0-5 3 40 
ICMPE 13-6-27 3 4 3 0-10 43 55 
ICWE 13-6-30 2 4 3 0-20 10 30 

ICMPE 34-1 -1 0 5 1 3 0-30 1 55 
ICMPE 134-6-25 I <I <I 0-2 0 40 
ICMPE 134-6-34 1 <I <I 0-2 1 40 

T r i a l  check [WC-C751 75 67 71 20-100 10 60 
T r i a l  check [BJ 104) 93 85 89 40-100 39 70 
Loca l  Res. [RHR 11 90 85 88 50-100 5 BO 
Looa l  Susc. [HE 31 - C  78 78 50-100 95 60 ....................................................... 

Mean o f  40 bagged-inocu l e t e d  i n f  loreecences . 
b c 

Mean o f  2 reps.  Data n o t  e v e i l a b i e .  



Table 7. Ergo t ,  downy mi  Ldew [ O n ] ,  smut and r u s t  r s a c t i o n e ,  and days 
t o  75 p e r c e n t  f l o w e r i n g  [OTFI o f  t h e  32-entry  I984 IPIEN a t  
ICRISAT Cente r ,  Patencheru 

-------------------------------------------------------- 
Ergo t  s e v e r i t y  [%I O H ~  Smuth ~ ~ s t ~  c 

E n t r y  ....................... i n ~ .  sev. eev. OTF 
R e p 1  R e p 2  M e e n Q e n g e  ( % I  I%) ( % I  

ICMPES I 
ICWES 2 
ICMPES 6 
ICWES 7 
ICMPES 8 

ICWES 9 
ICMPES 15 
ICWES 16 
ICMPES 17 
ICWES 16 

ICMPES 22 
ICWES 23 
ICMPES 24 
ICWES 26 
ICMPES 27 

IGWES 28 2 1 1 0-10 0 0 5 65 
ICMPES 29 1 <I I 0-20 0 0 5 65 
ICWES 30 <I 1 1 0-5 0 0 5 70 
ICMPES 31 9 1 5 0-50 2 0 5 70 
ICMPES 32 6 12 9 0-90 I 0  5 61 

ICMPES 34 <I <I <I 0-2 0 0 5 60 
ICWES 35 0 0 0 0-0 0 0 10 63 
ICMPES 37 1 1 1 0-10 0 <I 10 61 
I C W E  13-6-27 <I <I <I 0-1 0 0 15 65 
ICMPE 13-6-30 0 <I <1 0-2 5 0 10 67 

I C W E  34-1-10 4 6 5 0-40 0 1 1 5  60 
ICMPE 134-6-25 <I <I <I 0-2 5 0 20 61 
I C W E  134-6-34 1 1 1 0-5 7 D 20 60 

Contro 1s 

T r i e l  check [WC-C751 70 77 73 10-98 6 6 25 50 
T r i a l  check [BJ 1041 93 79 86 20-100 31 58 65 52 
Loca 1 Reei s. <I 2 1 0-10 0 0 25 61 
[ICMPE 134-6-181 
L o c a l S u s c .  [BK5601 88 82 85 25-100 3 68 65 50 ............................................................... 

Meen o f  40 begged-lnocu l a t e d  i n f l o r e s c e n c e s .  
Based on sc reen ing  i n  t h e  ICRISAT m u l t i p l e  d isease nursery  
Based on o n l y  1 r e p l i c a t i o n .  
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Tab la  8. E r g o t ,  downy mildew [DM1 end r u s t  r e e c t i o n s ,  and days 
t o  75 percen t  f l o w e r i n g  IOTFI o f  t h e  32-entry  1984 I P E N  
a t  Aurangabed 

......................................................... 
Ergo t  s e v e r i t y  (%I DMb & s t b  c 

E n t r y  ........................ i n ~ .  sev. DTF 
Rep I Rep 2 Meen-enge 1 % )  I%) 

ICMPES I <I 0 <I 0-1 5 40 63 
ICMPES 2 2 2 2 0-15 2 50 61 
ICMPES 6 4 7 5 0-65 0 50 63 
ICWES 7 1 5 3 0-30 17 7 65 
ICMPES 8 1 7 4 Q-65 2 20 65 

ICWES 9 11 6 8 0-65 7 35 65 
ICMPES 15 1 1 1 0-2 0 20 65 
ICMPES 16 1 1 1 0-10 2 5 65 
ICMPES 17 1 1 1 0-10 0 5 65 
ICWES 18 2 6 4 0-40 2 7 63 

ICMPES 22 
ICWES 23 
ICMPES 24  
ICWES 26 
ICMPES 27 

ICWES 28 
ICMPES 29 
ICMPES 30 
ICMPES 31 
ICWES 32 

ICMPES 3 4  
ICWES 35 
ICMPES 37 
I C W E  13-6-27 
ICMPE 13-6-30 

I C W E  34-1-10 
ICMPE 134-6-25 
ICWE. 134-6-34 

C o n t r o l s  

T r i a l  check [NC-C751 36 68 52 1-100 0 50 51 
T r i a l  check [BJ 104)  41 61 51 10-100 4 65 47 
Loce 1 R e s i s t a n t  10 90 50 1-100 0 60 61 
L o c e l  S u s c e p t i b l e  67 BO 79 40-100 8 85 90 

Mean o f  30-40 i n o c u l a t e d  i n f l o r e s c e n c e s .  Meen o f  2 r e p l i c e t i o n s .  
C 
Based on o n l y  1 r e p l i c a t i o n .  



Tablm 8. E r g o t ,  downy m i  Ldew [DM) and r u s t  r e e c t i o n s ,  end day8 
t o  75 p e r c e n t  f l o w e r i n g  [OTFI o f  t h e  32 -en t ry  lBB4 IPMEN 
e t  Mysore 

................................................... 
E r g o t  s e v e r i t y  ( % I  DM R a t  b 

E n t r y  ........................ l n c .  8ev. DTF 
Rep 1 Rep 2 Mean* Range (%I [XI  

ICMPES I 
ICWES 2 
ICMPES 6 
ICWES 7 
ICMPES 8 

ICWES 9 
ICMPES 15 
ICWES 16 
ICMPES 17 
ICWES 18 

ICMPES 22 
ICWES 23 
ICMPES 24 
ICWES 26 
ICMPES 27 

ICWES 28 
ICMPES 29 
ICWES 30 
ICMPES 31 
ICWES 32 

ICMPES 34 
ICWES 35 
ICMPES 37 
I C W E  13-6-27 
ICMPE 13-6-30 

I C W E  34-1-10 
ICMPE 134-6-25 
I C R E  134-8-34 

Cont  r o  l.s 

T r i e l  check (WC-C751 37 34 35 20-50 0 10 51 
T r i e l  check (BJ 1041 62 63 62 35-90 0 25 45 
Loce 1 R e s i s t a n t  8 8 8 1-20 0 25 55 
L o c a l  S u s c e p t i b l e  59 75 67 35-90 0 25 45 

Meen o f  40 bagged-inocu l e t e d  l n f  Lorescences . 
b 
Mean o f  2 r e p l i c a t i o n s .  
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T a b l e  10.  Ergot  and downy m i l d e w  (DM) r e a c t i o n s ,  anddays  t o  75 p e r c e n t  
f l ower ing  (DTF) o f  t h e  32 -en t ry  1984 IPMEN a t  J a l n a  

E rgo t  s e v e r i t y  (%) DM" 
E n t r y  Rep 1 Rep 2 Meana Range i n c .  D T F ~  

(%I 
IOPES  1 2 0 10 15  1-50 6 6 8 
ICMPES 2 4 14 9 0-75 5 66 
ICMPES 6 3 0 5 0 40 5-90 0 6 3 
I W E S  7 9 39 2 4 0-90 21 64 
ICMPES 8 31 3 6 34 1-90 7 6 5 

ICMPES 9 2 1 13  17 0-75 5 6 3 
ICMPES 15 20 2 4 22 5-75 0 6 3  
ICMPES 16 22 18 2 0 0-90 2 66 
ICMPES 17 3 2 2 4 28 5-75 0 7 1 
IOlPES 18 1 7  2 9 2 3 0-75 0 68 

ICMPES 2 2  30 2 1 25 1-90 2 66 
ICMPES 23 11  2 1 16  0-75 0 6 9 
ICMF'ES 24 8 13 11  0-75 0 66 
I W E S  26 5 4 5 0-10 0 66 
ICMPES 27 14 2 8 0-75 0 6 8 

IOvlPES 28 24 4 14 0 - 75 1 63  
ICMPES 29 16 11 13  0-90 0 6 6 
ICMPES 30 2 1 30 25 1-75 0 6 7 
ICMPES 31 32 16 24 0-90 0 6 5 
ICMF'ES 32 40 10 25 0-90 0 64 

ICMPES 34 9 4 7 0-20 
ICMPES 35 6 5 5 0-20 
ICMPES 37 h 8 I 0-20 
ICMPE 13-6-27 25 11 18 5-50 
ICMPE 13-6-30 23 13 18 1-50 

ICMPE 34-1-10 2 7 15  2 1 5-50 
ICMPE 134-6-25 8 3 5 0-35 
IOIPE 134-6-34 5 3 4 0-20 

Con t ro l s  

T r i a l  Check 1 
OyC-C75) 4 2 23 32 9-90 
T r i a l  Check 2 
(RJ 104) 39 52 46 5-90 

Local R e s i s t a n t  56 26 4 1 1-90 
Local S u s c e p t i b l e  72 66 69  20-90 

Mean o f  40 bagged - inocu l a t ed  i n f l o r e s c e n c e s  from 2 r e p s .  

Mean o f  2 r ep s .  
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Table 11. \ban ergor s e v e r i t v  ( t )  of t h e  1984 IPIEN e n t r i e s  md cont ro ls  at  eight I n d i a  lourimr 

Locations 
E n t v  

~ u d h l a n a ~   am-^ New k l h l b   me'   at an-^ ~ u r a n p - ~  Mysoma ~ a h f  r m  
nagar cheru bad 

I O I P E S ~  1  
IOPES 2 
ICPES 6 
IDIPES 7 
ICVPES 8 

I W E S  9 1 4 1  9 18 8 26 17 11 
I W E S  15 1 c 1 0 1 1  1  3 22 4 
I W E S  16 1 1  1  1 1  1  12 20 5 
I W E S  17 1  1  1  2 1 1  2 28 5 
I W E S  18 < 1 2 0 2 < I  4 6 23 S 

ICTPES 22 
I W E S  23 
I W E S  24 
I W E S  2 6  
IWPES 27 

Location ma 7 -, 3 3 3 4 9 1 7  

Controls - . 
T n a i  Cneck 1 
( w c - a s )  4 2s 46 71 7 3  sz 35 32 42 
T r i a l  ole&. 2 
(BJ 104) 53 2 8  57 89 86 5 1  62 46 59 

Local Resistant 6 3 1 5 88 1 50 6 41 29 
Local Susceptible 61 34 29 78 85 49 67 69 59 

a k m  of 3 0 - 4 0  b a w d - i n o c u l a t e d  in f lorescences  f m  2 n p l i c a t i o n s .  

b a n  of 30-40  ~ n o c u l a t e d  ~ n f l o r r s o n c e s  f r o .  2 r e p l i c l t i o n s .  

IDPE(5) = ICRISAT m i l l e t  pa tho logj  e r g o t - r r s i s t m t  l i n e  (sib-bulk).  
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T r N O N m  3 0 0 3 0  N O M O W  M O O O O  O M  I 
L n N 0 - 0  N C M U M  N 0 0 - 3  0 3 Q a 0  0 0  W 

r - o m - r -  9 r n ~ m ~  o ~ m - o  o o m m ~  N O  - 
r4 -3 - 3 3 3 3 N N 

ln 5 
r .00  N M  3 
N M -  
I ,  I 

1 ,  g 
- 0 3  Y ?  CI 

3 w 0 m z  ~~~~~ p z z z  ,-rzrh; z,-r g 
d 3 M  d d  U 

m m m m m  m m m m m  m m m m m  m m  
W W W W W  W W W W W  W C U Y W  L G W W Y W  W W  ; a a % n q  b a g a n  g 8 g g 8  5 5 a b 6  5 8 6 8 5  % 8 % 8 8  8 8  Z 
r w - w n  r u w n n  ~ n w r w  - - n u w  1 3  CA 



Tab18 14. Rust seve r i t y  [X I  o f  tha  22 common IPUEN e n t r i e e  over 
2 years 11983-84) e t  f i v e  Locations i n  I n d i a  

e 
Ent ry  Peten- Mysore Auren- Jam- Pune Mean 

cheru gebed neger ----- --- --- ---- --- ---- --- 
83 84 83 84 83 84 83 84 83 84 83 84 

ICMPES 1 10 
ICWES 2 25 
ICHPES 6 10 
ICWES 9 10 
ICMPES 15 10 

ICWES 16 5 
ICWES 17 5 
ICMPES 22 5 
ICMPES 23 0 
ICWES 24 0 

ICMPES 26 5 
ICWES 27 5 
ICMPES 28 5 
ICWES 31 5 
ICMPES 32 5 

ICWES 34 25 
ICMPES 37 25 
ICWE 13-6-27 10 
ICMPE 13-6-30 10 
ICWE 34-1-10 25 

ICMPE 134-6-25 10 
ICWE 134-6-34 10 
Susceptib l e  
cont ro  1 100 

ICWE(S1 = ICAISAT m i  LLet ~ e t h o l o g y  e rgo t - res i s ten t  Line [ s i b - b u l k l  



Table 15. Mul t ip l e  d i s e a s e  r e s i s t a n c e  o f  IPMEN e n t r i e s  ac ros s  l o c a t i o n s  i n  
I n d i a  f o r  2 yea r s  

C 
Ergot s e v e r i t y  (%) a Smut s e v e r i t y  (%lb Downy mildew inc .  (%) 

Ent ry 
1 9 8 3  1984 1983  1984 1983  1984  

I W E S  1 1 1 6 0 1 2  9 
ICMPES 2 1 3 0 0 .c 1 3 
ICMPES 6 11  9 i 1 0 3 2 
ICMPES 9 2 10 I 0 1 3  4 
ICMPES 1 5  c 1 1 0 0 5 1 

IOPES 1 6  
ICMPES 17 
ICMPES 22 
I W E S  23 
ICMPES 24 

ICMPES 26 
ICMPES 27 
ICMPES 28 
ICMPES 3 1  
ICMPES 32 

ICMPES 34 1 < l  1 0 1 C 
ICM!'ES 37 1 1 < 1  C l  < 1 1 
ICMPE 13-6-27 1 2 7 0 22 9 
I 8 P E  13-6-30 7 1 1 < l  16 6 
ICMPE 34-1-10 7 6 2 1 1 < 1 

ICMPE 134-6-25 1 ' 1  0 0 c 1 1 
IOll'E 134-6-34 1 < 1  0 0 1 1 

Suscep t ib l e  c o n t r o l  71 62 72 3 5 49 46 

Bdsed on mean o f  7 l o c a t i o n s  (Aurangabad, Patancheru ,  Ludhiana, blysore, 
Pune, Jamnagar and New De lh i ) .  

3 . . 
Based on mean o f  2 l o c a t i o n s  (Jamnagar and Patancheru) .  

Based on mean o f  6 l o c a t i o n s  (Mysore, I k l h i ,  Pune, Jamnagar, Aurangabad, 
and Pa tanche ru ) .  



Th is  repo r t  we8 compiled by V.P. Fbo, R.P. Thskur end 6.6. Kinp, 

Research Ae8ociate, P l a n t  Petho l o g l a t  end P r l n c l p e l  Petho log ls t ,  

reepec t l ve l y  , Pear 1  M i  1  Let I m p r o v u a n t  Progrem, ICRIBAT. Tbey e ra  
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t h i s  repo r t .  They thank M r .  N.K. h n e p e t h y  f o r  him t y p i n g  eea ia tmaa.  
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