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The r l g h t h  I n t r r n r t t o n e l  Pea r l  M i l l r t  Adepta t ion  T r i a l  (IPWAT 81 

c o n t r t n i n g  22 e n t r i e r  I h y b r t d r  end open-po l l ine ted v r r i e t l e r )  w r r  r e n t  

t o  c o o p e r r t o r r  r t  21 L o c r t t o n r  i n  t h r r a  c o u n t r i e r ,  r n d  r e r u l t r  were  

r r c e i v r d  f r o m  1 8  L o c a t i o n 8  i n  t h r r e  c o u n t r t r r ,  a t  L r t i t u d r s  f r o m  

g012' N t o  30056' N. D r t r  w r r e  r e c o r d e d ,  by t h e  c o o p r r r t o r r ,  on t h e  

pr r fo rmencs o f  the  r n t r i r s  ( g r e l n  y t r l d ,  t t m r  t o  bloom, p l a n t  h r t g h t ,  

and d l s r r r r  I nc ldenc r ) ,  and on monthly r r l n f r l l  du r i ng  t h e  c rop growth 

pertod. Thie r e p o r t  p r c l r m t r  t h e  d s t r  f rom the t n d l v t d u e l  l o o r t l o n c ,  

end sunne r tee r  t he  ec ros r - l oce t l on  pr r fo rmence o f  t h r  m t r t r r .  

The t o p  f i v e  e n t r i e s  o v e r  811 l o c r t i o n r  o o n r i r t r d  o f  t h r r e  

h y b r i d s  and two o p e n - p o l l l n s t e d  v s r i e t f r r :  IVC-PB004 IICMV 81111 1, 

MBH 137, ICH 448, UCH 10 and ICMS 8010. Unurue l ly ,  t h e  t op -p r r f o rm ing  

e n t r y  we8 r v s r i e t y  end n o t  8 hyb r i d .  

C o r r s c t  C i t s t i o n :  ICRISAT, 1886. ~ l g h t h ? n t s r n r t l o n r l  P e r r l  M i L l r t  
A d a p t s t i o n  T r i s l  [IPMAT 81, 1983. Pe tanche ru ,  A.P. 602 324, I n d l e :  
I n t r r n e t t o n e l  Crops Rssssrch I n s t t t u t e  f o r  t he  Semi-Arid Trop lc r .  112 
pp. [ L i m i t e d  d l 8 t r l b u t i o n l .  



La h u i t t i m a  r a r a !  t n t a r n a t i o n r l  d ' a p t a t i o n  du  p r t l t  mt 1  I IPMAT 81 

c o m p r r n m t  22 e n t r b e s ,  d o n t  d r a  h y b r t d r 8 ,  d r r  v a r l 6 t e r  r y n t h e t l q u e c ,  

e t  des v r r t i t e s  a  i t e  anvoyd aux c o o p o r a t r u r r  d r  21 r m p i e o e m m t r  d r n s  

3 pays. Des r r e u l t a t s  o n t  i t 6  obtanua dm 18 d r  o a r  amplacamentr  r t t u s r  

d e n s  3 p a y s  e n t r a  l e e  L e t t t u d r s  30 '  6 8 '  N t o  13 '  2 8 '  N .  L U L  

c o o p 6 r e t a u r s  o n t  n o t e  La8 donees  e u r  La c o n p o r t e m a n t  d a s  e n t r d e s  

( r a n d e m a n t  en g r a i n s ,  LonOueur d r  t a m p s  b La f L o r e i s o n ,  l e u t o u r  d o h  

p l a n t s ,  e t  n c i d e n c s  dee m e l a d i a r l  a t n s i  quo B u r  11 p l u v i o m e t r i e  

m e n s u c l l e  eu c o u r s  de La p e r i o d 0  de c r o i s s a n c e .  Ce r a p p o r t  p r h e a n t e  

Les donn6es p rovenan t  de cheque emplacement s t  r i s u m e  Le comportsment  

do6 e n t r e b e  sur  l 'ensemb i e  des emplecements. 

S u r  t o u s  106 e r n p i e c e m e n t s  l e s  c i n q  p r s m i e r e e  e n t r d e s  p o u r  Le 

rendement en g r a i n s  o n t  d t e  t r o i s  h y b r t d e s  e t  deux v e r t i i t d s ,  c ' e s t  'a 

d i r e ,  IVC-P8004  I I C H V  811111, HBH 137, ICH 448, UCH 10 e t  ICHS 8010. 

C o n t r e i r e m e n t  a  d 'habr  t u d e ,  La p r e m i e r e  e n t r a r  i t a t t  u n e  h y b r l d e  e t  

non pee une v a r l e t @ .  



The I n t r r n a t i o n r l  P e a r l  M i l l e t  A d e p t s t i o n  T r i e l  I IPMATI,  18 

operated es en i n t e r n e t i o n e l  coopera t ive  venture,  w i t h  e c l n t l r t r  i n  

n e t i o n r l  programs c o n t r i b u t i n g  t o  r n d  t r e t l n g  t h r  IPMAT e n t r t e r .  

The r n t r i e s  i n  IPMAT e re  h y b r i d r ,  syn the t i cs ,  v r r i r t i r e  de r i ved  

from compoeites, end p o p u l r t i o n  bu l ks  t h r t  hove e l r r r d y  proved t h e i r  

r u p r r l o r t t y  i n  i n d t v i d u e l  progreme. IPMAT prov ides the oppo r tun i t y  t o  

r v e l u r t e  t h r e e  m e t e r i a l s  under  8 w i d e  renge  o f  s n v i r o n m e n t r l  

cond i t i ons ,  i n c l u d i n g  va ry ing  diseeee preseure,  so t h a t  t he  e t e b l l i t y  

o f  performance con bs  aseeserd. 

Ws ere  g r a t e f u l  t o  our cooperators who have g i v r n  much o f  t h e i r  

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

r e p o r t .  We welcome comments on t h e  r e s u l t s  end e n e l y r e e  end any 

ruggost ions  on weye t o  improve t h i s  i n t e r n e t i o n e l  coopere t ive  t r i e l .  

The c o o p e r e t o r s  have a l r e a d y  been s e n t  i n d i  v i d u e l  8 n O L y l l l  f o r  

t h e i r  r e e p e c t i v e  L o c a t l o n s ,  and, i n  t h e  yeer  f o l l o w i n g  t h e  t r i e l ,  e  

summary o f  the  date ecroos Locatlons. 

S c i e n t i s t s  who r e q u i r e  seed o f  any o f  t h e  ICRISAT e n t r i e s  i n  

IPMAT B s h o u l d  w r i t e  t o  t h e  Leeder  o f  t h e  ICRIBAT P e e r 1  M i l l e t  

Improvement Breed1 ng Sub-Progrnm, i n d i c a t i n g  the  q u a n t i t y  requ i  red. I f  

any o f  t h e  IPMAT B e n t r i e s  have been used by c o o p e r a t o r s ,  e i t h e r  f o r  

f u r t h e r  breed ing or  f o r  d i r e c t  use as c u l t l v e r e ,  we would epprec ie te  

be ing informed. 
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The pu rpo r r  o f  I W T  i 8  t o  t r o t  ICRISAT m d  c o o p r r r t o r r '  r t l t e  

mrtrrlrl over a  r i d e  r g r o - c l l ~ t o l o g l c r l  renge to :  

- do te rn ins  the  y i e l d  s t r b l  l l t y  o f  d ivere8 p e a r l  m i l l r t  hyb r i d8  r n d  

open-po l l ina ted v r r l r t i r r  under a  r r n g r  o f  L r t i t u d s r ,  C r r t l l l t y  

cond i t i onc ,  r e l n f r l l ,  end d i r e o r e  prseeurer ,  

- I d e n t i f y  those e n t r i r r  t h e t  poesass res i s t snce  t o  downy mlldew 

across envi  ronments . 

E n t r i e s  t h e t  e re  super io r  f o r  y i e l d  end d l r r r r r  r r r f s t r n c s  aey be 

considered f o r  re lease s t  s  reg iona l  l e v e l ,  o r  8s p r r r n t s l  m a t e r l s l  

f o r  h y b r i d l s e t l o n  or  f u r t h e r  s s l s c t i o n .  

The t r i a l  cen a lso  be used t o  p rov ide  dete on the  grouping o f  

Locet ions;  f o r  t h e  second t ime i n  e repo r t  o f  I W T ,  a  r s p i o n e l  

ena l ys i s  o f  t he  d e t e  f o r  I n d i r  hoe been done. 



W I E S ,  DIBTRIKflIOW UO M T A  

I n  I W T  B t h e r e  mere 22 e n t r i e s  c o n r t a t i n g  o f  8 h y b r i d s ,  

16 o p e n - p o l l i n a t e d  v e r i e t i e s  ( 7  r y n t h e t i c ~  end B v e r i r t l e r  d a r i v o d  

f rom c o l p o a i  t e a  1 and e  l o c o  1  check (Tab l e  1 I .  

The t r i a l  wee d f s t r f b u t e d  t o  21 t o c e t f o n s  i n  t h r e e  countries, and 

d a t a  were a r  r e t u r n e d  f o r  1 B  t o c a t l o n s  I n  t h r e e  c o u n t r i e r  (Tab les  2 

and 31. 

TRIM DESII1(. IIAMBWWf All) RAINFALL M T A  

The t r i a l  wee conduc ted  ae a  randomised,  comp le te  b l o c k  d e s i g n  i n  

t h r e e  r e p l i c a t i o n s .  The management o f  t h e  t r i a l  i s  summeri red i n  

T a b l e  A .  Month ly  f i g u r e s  f o r  r e i n f e l l  d u r i n g  t h e  c r o p  g r o w i n g  p e r i o d  

r n d  i n f o r m a t i o n  on i r r i g a t i o n  were e l 6 0  s u p p l i e d  ( T a b l e  5 ) .  

RESULTS 

BRAIN YIELD 

ALL Locations 

The o v e r a l l  y i e l d b  o f  t h e  e n t r i e s  a c r o s s  e l  1  19 L o c e t i o n s  showed 

t h a t  two o f  t h e  t o p  6 1 ~  e n t r i e s  were o p ~ n - p o l l i n e t a d  v a r l e t l e e  

I T a b l e s  6 and 71. The h i g h e s t - y i e l d i n g  e n t r i e s  a r e  u e u a l l y  h y b r i d s ,  

and i t  i s  n o t a b l e  t h a t  IVC-PB004 (ICMV 81111 i n  t h e  AICMIP t r i e l s )  

d e r i v e d  f rom t h e  I n t e r  V a r i e t a l  Composi te was t h e  t o p - y i e l d i n g  e n t r y .  

On everage ,  t h e  b i x  ICRISAT-bred synthetics y i e l d e d  b e t t e r  t h e n  t h e  

f i v e  ICRISAT-bred v e r i e t i e s  t h a t  were d e r i v e d  f rom composf tes.  The t o p  

S I X  e n t r i e s  were ~ e p e r a t e d  by o n l y  80 k g  ha-' i n  t h e r r  y i e l d s ,  r h 1 L 6 t  

t h e  a c r o s s - l o c e t o n  s t a n d a r d  e r r o r  was +51 kg he- ' .  

The ec ross  i o c a t i o n  mean o f  t h e  percen teges  o f  t h e  t r i a l  means i s  

a  Less b i a s e d  e s t i m a t e  o f  per formance than  a  s t r e i g h t f o r w e r d  



r r l t h a r t l c  aem, mince the  a r i t h ~ t i c  a w n  l a  motphtod towrrda those 

w t r l r  t h a t  p r r f o r m  bas t  a t  t h e  h l p h r r t - y l r l d l n g  l o o r t l o n r .  Marked 

chanprr  can ba a r m  b r t w r r n  r r n k l n p r  o f  a n t r i e r  on a r m  g r o i n  y i e l d  

end the  mean o f  the parcontaper o f  t r i a l  aman a t  raoh l oce t i on  

(Table 6 ) .  Mot r u r p r l o l n g l y ,  the  l o c r l  chock 11 top r m k r d  on the 

bar18 of  the  mean o f  t he  p r r c m t r g e r  o f  t h e  t r l r l  a r r n r ,  r i n o e  the 

l o c a l  check parformad b r a t  i n  the  two l o r r r t - y l e l d i  ng envi ronments 

[ N i n r y  end Hered i ,  k t g e r l .  IVC-PB004 r r t a l n r  the  top  p o r l t l o n  mmnpr t  

the  t e a t  entr im8 which l n d l c r t e c  i t 8  r t r b ~ l t t y  o f  per foraan.e  across 

locet tone.  The second-ranked en t r y  on prmtn y i e l d ,  MBH 137, I s  tho  

seventh-ranked ent ry  on 0  mean percantape o f  t r i a l  mean bee lo .  Thic 

c l e a r l y  t nd l ca tes  t h a t  MBH 137 i s  par forming w e l l  i n  the  htgh- 

y i e l d t n g  environments, bu t  Lres w e l l  i n  tha  poor -y ta ld lng ones. 

Another noteeb le  change i s  I C H  448, which l o  ninth-ranked on g r a i n  

y l e l d ,  bu t  th i rd-ranked on mean percentege o f  t r i a l  mean. 

Over the  19  l oce t i ons ,  exc lud ing check v e r l a t l r a ,  the best  en t r y  
Y 

wee e  h y b r i d  i n  14  locet lon6 and we6 crcond beat  i n  7 Locat ions (Table 

81.  However, amongst tho  two woret e n t r i e s  hybr lde  were agein more 

f requent ,  es they were worst i n  13 l oce t i one  and next  wore8 i n  8.  

This  c l e a r l y  SUQgeste a  g r r e t e r  i n s t e b l l l t y  amonget tha  hybr ide .  IVC- 

PKJ04, elthough top ranked on both  mean g r e l n  y i e l d  end meen 

percentage o f  t r i a l  mean, comas i n  the  top two a n t r l s a  a t  on l y  two 

Locet ions,  i l l u e t r e t l n g  t h a t  the r m e r k a b l e  performance o f  t h i e  en t r y  

i s  because o f  1  t s  stab4 11 t y  across Locat lono. 

1ndta 

The acroas- locat ion  performance o f  t h e  e n t r l a a  war analyead f o r  

t h e  15 Locat ions I n  I n d i a  ITebla 91. The top-ranked e n t r t e s  a re  



t i t t l e  chenged, a p a r t  f rom t h e  f a c t  t h a t  ICH 446 I 8  now t h i r d - r a n k a d ,  

wht 1 s t  I C H  008, which  o c c u p i e d  t h i s  p o e t t i o n  o v e r  a l l  l o c a t t o n e ,  f a l i s  

t o  n i n t h  p o s i t i o n .  

F r e q u e n t l y ,  e c i e n t i a t s  d l b c a r d  L o c a t i o n 8  w i t h  h l g h  coefficients 

o f  v s r t a t i o n  ( C V ' t i )  froin a n a l y s e s  o f  m u i t i l o c a t i o n e l  d a t a .  Th s s 

u n f o r t u n e t e  a8 tha8e  e n v l r o n a a n t s  e r e  o f t e n  L o w - y i e l d i n g  and t h e r a f o r e  

more t y p i c a l  o f  f a r m s r r '  f i e l d s .  The d a t a  were ena lyeed  ac roee  

l o c e t i o n s  a f t e r  e x c l u d i n g  t h e  d a t e  f o r  Durgapura end R ~ h u r i  w i t h  C V ' r  

g r e a t e r  th4 l  29% (TebLe 101 I n  g e n e r e l ,  t h e  p e r f o r r  anc P . f t 

e n t r i c c  we6 L i  t t i e  chenged. However. HBH I!, r i c l r  t h e  h i g h e s t  

tur lked,  w h i ~ h  c b r ~  bc. r x u e c t e d  a &  hybr  d6 tin, t o  i a l f o - r  w e i t  i n  h i q h  

y i ~ ~ d i r i ~  env i ronmrn tb  Ths grc9nt t  ; hung+. t I trr:k 1 6  w t h  ICMS M'. 

w h i ~ h  f r i \  from 5 t h  t o  15:h rnnL L i  t r ,  h o t  an ilnomw!ous y i e l d  a '  

f i nhur l  i36'111 ki, h u '  c t i r n i . r ~ ~ c C  ' n I r i c  r n n  ~f 2150 k S  h w  '. and 

y l e l t l  r ' 2570 k g  t ~ s - '  for + *  r t ~ o r a d - ~ u r i c c ~  erntry 1 More L8n b c  

(aal.nt f r o a  t h i l r  R X I ~ ( I ? I B  c u n ( o r n l n ( j  t t , ~  e f f t ~ t  c r  e s i n g l e  unosoloub 

p o i n t  i n  d r t u r m i n ~ r ~ g  r r a n  } p l d ,  - t t l o r  r h i ~ ~  ,thou: d f s c e r d  rig 

L o c v t i o n  r l t h  t i i b h  C V ' e  

Rogiono i n  I n d i a  

I n d i o  we6 d l v i d e d  ( n t i .  n o r t h  and sou th '  regiorbs t o  exea ino  

t h e  pur fo rmencu  u f  t h e  s i t r l e b  ' n  t h t ~ e  t n .  r e S l o n s ,  end bee ~f t h e  

perrorn,\rrce o f  e n t r i e s  chenres on a re, i~i iwL ba8:s. The d l v l b i ~ n  has 

beon nude between F L $ h u r i ,  P d r e r a s h : r ~ .  i n  t t e  n o r t h  r e g i o n  end 

I C R l f A ' ,  Ari,'hra P73 i ~ s h ,  1 1  i l i 6  C ~ ~ t : .  T i e r e  a r e  rem6rkeb le  

d i f f a r e n c c i  I n  p e r c c r ~ n n c e  . ~ f  : I 8  t > r 7 t r i  : i n  thc twc r e g i o n s  

r 7 a h i t  : I 1  T ~ L  o n l b  e n t r y  t h a t  p e r f o r ,  s h c l l  i n  b o t h  r t g i c n s  1s 

IlC-ft00c. r' ' 1  1:" nc I C H  446 f a l l  t.: 14-h  ,. 1 7 t h  r e r ~ e d  l n  n o r t h  



I n d l e ,  UCH 10 i s  t w e l t h  ranked  i n  t h e  mouth. Two o r  t h e  t o p - r a n k l n p  

m t r i e m  i n  one r e g i o n  - IVC W135, t h i r d  ranked  4n t h e  s o u t h ,  and IWS 

ml0, second ranked  i n  t h e  n o r t h  - e r a  n o t  aaongst  t h e  f i v e  top-ranked 

e n t r i o 8  on  en a l l - I n d i e  b e s i s .  knonga t  t h e  top - ranked  e n t r i e s  t h e r e  

were no g r e e t  d i f f e r e n c e s  between ps r fo rmenca  maaeursd 8s neon p r e t n  

y i e l d  o r  as mean p e r c e n t a p e  o f  t r l a l  mean. 

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

s o u t h  has  bean t e s t e d  by on a n a l y s i s  o f  v a r r e n c a  and a  c o r r a l a t i o n  

a n a l y s i s  ( T a b l e s  1 2  and 1 3 ) .  U n l i k e  t h e  s r t u e t i o n  111 IPMAT 7 ,  t h e  

d i f f e r e n c e  between t h e  n o r t h  and f iouth r e g i o n s  we6 n o n - s i g n t f l c e n t  

[ T a b l e  1 2 1 .  There r o b  e g r e e t e r  d i f f e r e n c e  between l o c a t i o n s  I n  t h e  

n o r t l -  t h a r  i r j  t h e  b o ~ r t h ,  aric :he garlotype x Loce t io r l  i n t e r e c t i o n  was 

a l s o  g r e e t e r  i n  t t l o  n o r t h  Lhar i n  t h e  s o u t h  ( T a b l e  121. 

A c o r r e l a t l o r  e r ~ a l y b i f i  was done betwfien t h e  e n t r y  y i e l d s  s t  

s p e c i f i c  ; o c a t l o n b  and t h e  meen y l e l d b  o f  t h e  s n t r i e s  i n  t h o  n o r t h ,  

f ioutb end a l l - I n d i a  ITab:e 13 . A t i g h  c o r r e l a t i o f i  o f  y i e l d s  o f  

e n t r i e s  a t  e L c c e t i o n  w7tt meon y i e l d h  i n  a  r u g i o n ,  i n d i c a t e s  t h a t  a  

t r i a l  e t  t h s t  l ~ c a t i u n  if, u s e f u i  f o r  p r e d i c t i n g  y i e l d s  o f  e n t r i a s  over  

a  w i d e r  e re8  f c r  t h a t  yeer Tho c o r r e l a t i o n  a n a l y s i s  has been done 

w i t h  and w i t h o u t  t h e  d a t e  f o r  t h e  L o c a t i o n  b e i n g  axamined. The 

L e t t e r  i s  a  more r i g o r o u s  t e b t  of' t h e  p r e d r c t i v e  v e l u e  o f  s  Location. 

I n  I W A T  8 ,  I n  c o n t r a s t  t c  IPHAT 7 ,  t h e  L o c a t i o n s  i n  t h e  s o u t h e r n  

r e g i o n  a r e  s u p e r i o r  o t  p r e d i c t i n g  t h e  e l l - I n d i a  per fo rmance  o f  t h e  

e n t r i e s .  T h i s  i s  n o t  o n a r t i f a c t  o f  t h e  s o u t h e r n  l o c e t l o n  means 

c o n t r i b u t r n g  more t o  t t ~ e  o v e r s l l  meens; t h e r e  e r e  more L o c a t i o n s  I n  

t h e  n o r t h ,  end t h e  mean y i e l d  o f  t h e  n o r t h e r n  l o c a t i o n 6  1s s l i g h t l y  

h l g h e r  t h e n  t h e  mean y r e l d  o f  t h e  s o u t h e r n  L o c a t l o n s .  



Thr c o r r r l r t l o n  r n a l y r l r  j u e t I f I r 8  t ha  zoning o f  t h e  t r i a l  d r f r .  

I n  a r t  o f  t he  c e r r r  t he  l o c r t t o n r  f i t  b r a t  i n  t h e i r  o m  r q i o n  *.n 

t h r  respmct iv r  Locettons e re  I n c l u d r d  I n  t he  mean o f  the  r r g i o n  4.r. 

t h r  Loc r t f ons  show e  h tgher  c o r r e l a t i o n  w i t h  the  mean o f  t h r l r  om 

r r g i o n  than w f t h  t h a t  o f  the  o ther  r r g t o n .  T h i r  p o s i t i o n  ir tare  

c l r r r ,  howrv r r ,  I n  the  c r r e  o f  the  no r the rn  rag ion,  whm t h r  

I n d l v l d u r l  t o c r t l o n r  are  no t  c o n t r i b u t t n g  t o  t h r  r eg tone l  o r  o v e r a l l  

maen. J r l n r  t r  an l n te rmed la te  Loc r t l on  and would apperr t o  f i t  

b e t t e r  I n  t he  south ,  and Durgepura i r  e  very poor p r e d i c t o r  o f  

r ag tona l  o r  o v e r e l l  meeno. 

S i t e s  whlch are  good p r e d i c t o r s  i nc lude  a l l  the  southern  

Locet lons,  apa r t  from Palem, and rnc iuda Kanpur, Jalna and Aurangsbsd 

I n  the n o r t h .  

Thr c o r r s l a t i o n  between no r th  end south I n d i a  means for each 

en t r y  I s  on l y  0.16, and i nd i ca tes  how L i t t l e  t he  two reg ion8 hev t  i n  

cowton. 

8-i L i t 1  M l l y 8 i S  

Anatyees according t o  F i n l e y  end Wi lk inson 119631 end Binewangar 

end Bar rh  (198) l  heve been done. These e re  a l so  repor ted i n  W i  tco.be 

f19851. The hyb r i ds  ere ,  i n  genera i ,  h i ghe r - y i e ld ing ,  heve h igher  

s lopes,  and h igher  s~~ values than the v a r i e t i e s  [ F i g  11. (The h igher  

s~~ ve lu rs  o f  the  hyb r i ds  may w e l l  be 8 b t a t i s t i c a l  a r t i f a c t ,  ee they 

a re  t h e  m i n o r i t y  o f  the  a n t r l e b  i n  the  t r l e l ,  and a t y p l c a l  e n t r l e s  

w i l l  tend t o  have Larger dev ie t l ons  from the regression Lines. Th is  

i s  beceusa the  envi ronmerltai ,ndices ere the o v e r a l l  means across e l :  

l oca t i ons  o f  the e n t r l e s  i n  the t r i a l ,  and ere  thus mainly determined 

by the open -po l l i na ted  v e r ~ e t r e s ) .  :P both  analyses IVC-98004 i s  







c l e a r l y  r u p e r i o r  f o r  b o t h  y i e l d  m d  e t e b l l i t y  ( F l g r .  1, 21. 

m r n e o t m a m  
The L o c r t i o n  d a t e  show r weak t r e n d  f o r  t h e  e n t r f e r  t o  bloom 

L a t e r  i n  t h e  n o r t h  ( T a b l e  141.  No doub t ,  d l f f r r a n c e r  i n  r a i n f a l l ,  

irrigation, end t e a p e r e t u r e  be twran  L o c r t l o n r  e r r  r e d u c i n g  t h r  t r e n d  

t h a t  c o u l d  be expected f rom d i f f e r e n c e #  i n  day Length a l o n r .  

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

Large, 7  d  a e p r r a t r r  t h e  e a r l i r r t  end l a t r r t  e n t r i e r  [ T a b l e  1 5 ) .  The 

e a r l i e s t  e n t r y  i s  t h e  check h y b r i d  BJ 104. b o n g  t h e  h r p h r r t - r a n k e d  

e n t r i e s  f o r  y i e l d ,  UGH 10 i s  t h e  l a t e s t  end MBH 137 t h e  e a r l i r r t ,  b u t  

o n l y  4 d  separa tes  these  two e n t r i e s .  

P M  HEIGHT 

As i n  p r e v l o u s  y e a r s ,  t h e  o p e n - p o l l i n e t e d  v e r i e t l s e  a r e  t a l l e r  

t h a n  t h e  h y b r i d s  ( T a b l e  1 6 ) .  The v a r i e t i e s  d e r l v e d  f rom t h e  I n t e r  

V e r i e t a l  Composite e r e  t h e  f i r s t ,  second, and f o u r t h  ranked e n t r i r r  

end e r a  o f  about  t h e  same h e i g h t  8s  check v a r i e t y  I M S  7703. The top-  

r e n k l n g  h y b r i d s  f o r  g r e i n  y i e l d  I n c l u d e  MBH 137, ICH  446, UCH 10 end 

ICH 448, end these  e r e  e l l  among t h e  s h o r t e s t  e n t r i e s ,  though t h r y  e r e  

s t i l l  t e l l e r  then  BJ 104. 

O a m M I ~ ,  srrr, We0rmRtB.l 

The s u s c e p t l b i  l i t y  o f  e n t r l e s  t o  downy mi ldew v e r l e d  marked ly  

b s t r e e n  Loca t ions  l T e b l e  1 7 1 .  The two t o c e t i o n s  i n  Weet A f r j c e  hed 

much h i g h e r  Levels o f  oowny mi ldew b u t ,  even t h e n ,  i t  i s  d t f f i c u l t  t o  

d i s t i n g u l e h  weL oetween e n t r l s s .  IMS appears t o  heve good 

r e s l s t e n c e  t o  downy mi ldew.  The top-ranked e n t r y ,  IVC-PB004, hob 

e x c e l l e n t  r e c ~ s ~ e n c e  t o  downy m i l d e r  In I n d l a ,  end i n  c o n t r o l l e d  



e x p e r i a ~ t a .  N e v e r t h e l e e e ,  a t  M r r e d i  i n  Niger I t  h r a  l e v e l a  o f  d m y  

n f l d e w  whIch a r e  h i g h ,  b u t  be low t h e  everege  f o r  t h e  t r i a l .  

The d e t e  o r  e r g o t  end m a r t  i n c i d e n c e  e r e  n o t  i n c l u d e d  I n  

T e b l e 1 7 .  I n o p e n - p o l l t n e t e d h e e d e  I n  e  t r i a l  where t h e m t r l m e  have 

v e r t e b l e  m r t u r i t y ,  eny score8  f o r  these  d l e e e s e r  a r e  m i a l e e d f n ~ ,  a l n c e  

p o l l l n e t t o n  o f  t h e  f i o r e t s  p r e v e n t s  i n f e c t t o n .  E a r l y  end La te  e n t r i e s  

I n  t h r  t r i a l  e r e ,  t h e r e f o r e ,  e t  a  d l s e d v e n t e g e  8s t h e r e  W I L L  be  l e s s  

p o l l e n  a t  t h e  t i n e  they  e r e  f l o w e r i n g .  Ic f u t u r e ,  o n l y  d i e e r r s  

n u r s e r y  d a t a  w i l l  r e p o r t e d  f o r  these  d i r e s e e s .  Rus t  d e t e  were 

p r o v i d e d  f o r  o n l y  a  few Loce t ione  end they  were o l e o  Incomple te ,  eo 

t h e s e  d a t e  e r e  e i s o  not  p r e s e n t e d  i n  Tab le  17.  

JRW [March 19861 
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Country  Number o f  L o c e t l o n a  --- - -- -- - ---- - ---- 
I n d j s  17' 
N i g a r  2 
P a k i s t a n  2 

T o t a l  2 1 
- - - -. -. - - - - --- - + - . - - - - - -- -- - - - - . - -- -- -- -- 

1 .  E x c l u d i n g  ICRISAT'c downy m i l d e w ,  e r g o t ,  and smut s c r e e n i n g  
n u r E e r l e 8 .  









T J L o  0. U r y  of p o r f o m  of mtr l r  wrou 011 WtI.ar I n  India, 
P d r f r t o n  md Africl for o m i n  y i r l d ,  tin ta b h ,  d p L n t  b.l#t. 

G r r l n  y j r l d  Tino t o  P l w t  
b L O M  h 8 t g h t  

Mrrn o f  S ( d l  , lml 
Entry  f o f  t r l r l  

Entry n o .  K g  hrA1 c o n t r o l a  Rank Marn Rrnk Moon Rank Moon Rrnk 

IVC-P~OP 10 2110 114 1 111 2 53 12 218 2 
WBH 137 1 4  2090 110 2 104 7 50 21 182 20 
ICM 448 2 20s0 110 3 110 3 52 15 183 18  
UCH 10 17 2030 110 4 103 8 54 3 202 16 
I C l g  Bolo 4 2030 108 5 110 4 52 18  207 13 

ICH 448 1 2030 108 6 108 5 53 10 191 21 
ICtg 8147 8 2000 108 7 104 8 54 4 213 7 
ICMS 8013 5 1990 107 8 102 10 54 5 211 9 
I06 8008 3 1960 106 9 89 12 52 19 206 15 
MC M i 2 1  13 1950 105 10 101 11 52 17 207 11 

KCH 1754 15 1 9 0  104 12 107 6 55 2 213 6 
IVC-PBDO 1 9 1910 103 13 97 16 53 B 214 5 
I C E  8133 7 1900 102 15 98 14 51 20 199 17 
IVC 81135 11 l8sO 101 16 97 17 55 1 224 1 
I06 8014 6 1880 101 17 98 15 53 14  208 10 

SC1-PB)Ol 12 1750 94 19 89 20 54 6 206 14  
UCC 1 16 1730 93 21 87 21 54 7 214 4 
UCH 12 18 1560 84 22 79 22 53 8 183 19  

C o n t r o l s  
Local  check 22 1930 104 11 113 1 53 1 212 8 
I f 3 6 7 7 0 3  21 1910 103 14 99 13 53 18  215 3 
K 4 7 5  20 1840 99 18 95 18  52 16 207 12 
BJ 104 19 1740 9 d 20 89 19 48 22 171 22 

1 ,  I of t r i a l  mean c s l c u l a t e d  a t  each Locat ion,  and these percentages then 
ovaragad r c r o e s  Locst ions.  





- 
T l b l r  7 .  1Contd.l. 6rmia y i w l d .  

- - - - - -- - 
Jernsgsr Aurangabad  Jalns R a h u r  1 R(F PLF P m l n  

F n t r y  - - 
- -- -- ---- - - - - - 

E n t r y  no. Kg hm R m k  K g  ha  Rrnk Kg hw-' Rank Kg  hr- '  Rank  Kg hs-' Rsnk Kg  hm-' Rank Kp hm-' Rlmk 
- - - -  - - - - - - . - - - - - 

IVC PE304 10 3750 5 3033 7 3280 5 2570 2 297u 9 228) 5 2390 6 
MI1H 137 14 3250 15 3570 3 3980 1 1890 15 368) 1 2- 1 2990 1 
'CH 448 2 4000 2 2930 10 2000 21 2350 6 3150 6 2540 3 2190 9 
llCH 10 17 3750 4 2780 13 3270 6 2290 9 2890 12 18Q 16 1eSO 18 
ICUS iDlO 4 34)O 14 3290 4 274) 12 2550 3 2BlO 16 1710 1 8  2100 11 

ILH 446 1 3 930 3 2 5 ~ 0  18 2 3 8 )  10 7200 11 3 5 ~ )  2 2750 2 2970 2 
I W S  8147 8 3760 6 1897 11 3330 4 21% 7 2  2890 13 2090 9 2190 10 
ICwS m 1 3  5 3650 8 27M) 14 2690 13 3630 1 2860 14 217u 8 2350 7 
~ c n s  e w e  3 3420 73 3020 B 308) B r s a ,  16 2- r t  2291 4 1940 16 
WC ti1121 13 3250 15 3000 9 278) 11 2220 10 2581 21 1780 17 2050 12 

I.CH 1 J54 15 3580 9 2250 19 1770 22 1440 21 3250 4 1700 20 2430 5 
I V C  f'B)Ol 9 3460 12 3650 1 PSW 15 2 4 m  4 3080 8 2030 12 129) 22 
I C W  E l33  7 3 700 7 2540 17 3370 3 1440 22 2940 10 XI40 11 2750 4 
IVC 80135 11 3190 17 2720 16 2420 16 184) 1 9  3200 5 2080 10 2 P a  3 
t cns  m i 4  B 3 5 m  11 2860 12 2310 1 9  20%) 1 4  2610 1 s  2180 7 1781 20 

SCl PRO01 
U C  1 
UCH 12 

C o n t r o l s  
Locel  check 
lCWS 7703 
E X 7 5  
BJ 104 

Mean 

Con-. .. 
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L  f f i L L  

t 0 9 S L  
E 0 0 9 1  
B L  E E L  
OL O L t L  
2 L  O L V L  

OL OB8 
t O L L L  
S L  m9 
L L  (89 
L m e  

- 
9U.M C--9 01 

baa-dl b a q  

81 0 6 E L  
OZ DLOL 
S L  OESL 
L  DBBL 
L L  W T L  

*-M L-.(l QY W-M L-=q ax 
-- 

P u t s  -0 



T b l m  0. 8-1- y i e l d  o f  tzw trr d bet- 0 mtrsa In e l l  lartl- I n  I J 1 m .  R L 1 . U  4 A f r l a .  

TOP . n t r i m m l  ibttor -trim1 
Locat ions Locat ion n m n  

y lmld  1s t  2nd l a t  end 
- 

Kg h r l  Rank Entry Y ie ld  Entry Y l s l d  Entry Ylmld Ent ry  Yimld 

Lvdh lma 
HI mar 
Durgmpurm 
Kmnpur 
b m l l o r  
J lmagmr 

Aurmgmbad 
Jalna 
Rmhur t 
ICRISAT HF 
ICRISAT LF 

Bmhaalpur 
Oadu B ind  

1- 11 ICH UB 289J ICWS E l l 0  268) IVC 80135 1120 UX: 1 
2200 7 P C  81121 2780 IMS awl6 2710 IM 4 4  530 LM 1P 

910 16 KCnl754 l s00  Iclrrs8013 12eO -137  48) I a S 8 0 8  
1000 13 104448  1- I a c S W 1 3  1313 SClPBMll  : l O  I V C m l 3 s  
2570 6 1C)CS awl6 2BBO ICWS 8133 26El IM 448 2450 IM l a 4  
3a50 1 IM 448 4100 IM 4.16 3930 UM 12 2 8 m  000 1 

279) 5 IVC-PElOl 3650 mH 137 3570 UU( 12 1410 K a  17S4 
2- 4 I(BH 137 3880 1- m 3 3  3370 IM 1754 1770 ~ a c  a 
21 50 9 ICYS 8013 3630 IVC+BW)4 JI30 1- I 3 3 3  1 1 0  KCH 1754 
2- 3 W H  137 3660 IM 449 3500 I E H  12 2310 IXX 1 
2050 10 ?EUi 137 2850 ICH U8 2750 IXX 1 1250 Ken 1754 

21 7U 8 W t M  137 299) It2 448 2970 IVC-98DOl 12LD a 1 
3-0 2 V0110 do10 ICWS alOB 3980 SCl P a M l  2.80 ICn CU, 

73m 14 WBH 137 tern IVC not35 i sso  mi 12 750 UM 10 
820 17 ICH446 1150 KCH7754 1 1  - 1 2  380 9C1 Paa f l  

481 l e  113 448 660 I- a l l 0  48) LM 12 i m  rc mie l  
380 18  IC)(S E l l 0  700 ICWS 8147 690 IJCtI 10 150 UX: 1 - - - - - - - - 

mmmn omlculmtmd m t  asch locmtion, and thssm percentag=m then mvmrsged mcross locmtionm. 



T I L I  8. q of  ptCwrrPr d . r t r tr  rror 18 W t t r  tr M r .  

B r a i n  y ( a l d  Tlw tc Plmt 
blomIdl hbtghrIa1 

Entry S o f  km o f  t -- 
btrt M. Kg hr-' ~ o n t r 0 1 1  Rmh t r i n L  awn1 Rmk M Y ~  Rmk I(..(I Rank 

IVC91D04 10 2310 112 1 110 1 6P 11 a s  2 
PBU 137 1 4  2W 110 2 103 9 4 9 8 1  P o 0 9 0  
IM 448 1 2280 108 8 106 2 IU 1 mO?l 
VaC 10 17 22m 108 4 101  4 53 9 219 15 
Ia(B BDl3 5 227U 107 0 104 7 5 9 4 0 2 D 7  

LC 81121 13 211x1 103 12 99 15 51 18  212 14 
1% 8133 7 2170 103 13 98 17 S O 2 0  2 0 4 1 7  
I V C  80135 11 2 1 m  103 14  99 10  55 2 235 1 
ICWS 8014 8 2150 '02 16 102 10 52 15 218 B 
CJi 1754 15 2080 $8 18 101 14 55 1 222 4 

C o n t r o L ~  
I a 6  7703 21 2200 104 :1 102 8 !P 13 221 S 
L o c a l  check 22 2160 132 15 101 13 52 12  211 10 
E X 7 5  20 2130 101 1 7  99 18 51 17 218 10 
BJ 104 1 9  39W 93  21 91 20 47 22 175 22 

Moan 21 70 52 21 3 - - - --- - - - - -- -- - - - - - - - 

1 .  % o f  t r i a l  moan c s i c u i a t o d  a t  each Location, and theas p o r c m c o g r a  thon a r e r r g o d  
s c r o s r  L o c r t  tono. 

- - ---. -- - 



T d l o  10. -ry p o r l o r r ~ .  of  mtrtr mrou 18  lowtlor' l a  W i n .  - 
G r r l n  y f r l d  Tim8 t o  801 P L w t  --- -- b l o - l d l  n ~ l p h t l m l  

E n t r y  I o f  Moon o f  X -- 
Entry no. Kp h r - '  c o n t r o l 6  R m k  t r l e i  mom2 Rank Mrrn  Ronk Moon R m k  

mH 137 14 2500 713 1 108 2 49 20 2OP i?l 
IVC-PB)OI 10 2450 Ill 2 109 1 52 11 234 2 
IQI 448 1 2020 109 3 108 3 53 6 201 1 9  
ICW 8)(18 3 2410 108 4 106 4 51 18  222 11 
Uac 10 17 2380 108 5 106 5 53 1 218 13 

I M 8  8147 B 23x1 106 6 102 10 54 3 ??S 8 
IM6 M I 0  4 2340 106 7 105 6 52 9 216 14  
I M 6  8133 7 2330 105 8 102 12 49 19 211 17 
IM 448 2 2330 105 9 105 7 52 15 208 1B 
IVC 8)135 11 2280 101  1G 100 15 55 2 240 1 

Can t ro t6  
L O C ~ I  chock 22 229) 104 11 102 11 52 r e  21s 1 s  
Iat6 7703 21 2290 104 12 103 8 52 13 228 4 
E X 7 5  20 2210 100 17 98 18 51 17 223 10 
BJ 104 19  2000 92 21 88 21 47 21 179 22 

1 .  Eacluda8 Durgapurr  and l i ehu r l  w i t h  CV , 29%. 
2.  X o f  r r t r l  mean c s i c u l # t a d  a t  eoch ~ o c a t l o n ,  and these percentages than r v s r a g c d  across 

Luca t lona .  



- -- -- .- - ---- - -- -- ---- 
T d l a  11. km grmln y1aLd of m t r t r  by region I n  Indim. 

Entry 
Entry no. 
-- - - . . . -- . 

IVC-PrnO4 10 
WJH 137 1 4  
ICH 446 1 
UCH 10 17 
ICWS 6313 5 

ALL I n d i a  
- -- - -- 

Wean o f  X 
Rsnk t r i m 1  -man1 Rank 

1 110 1 
2 103 8 
3 106 2 
4 108 4 
5 104 7 

Nor th  I n d t a  
- - -. - - - - - 

&an of X 
Rsnk t r f a l  -man1 
-- - - - 

1 112 
14  92 
17 94 

3 10s  
5 10 7 

India 

Kp ha-' R m k  
- - - - -  

n m  5 
2580 2 
2610 1 
21J1 12 
2150 10 

lCUS 8147 8 2360 6 104 6 2330 6 107 6 2150 9 1 1  
IC(s Bolo 4 2250 7 105 5 2420 2 11 1 3 2010 11) '0° rn 17 
ICUS BOOB 3 ??W 8 102 12 2250 9 100 11 2250 6 105 7 
ICH 448 2 2240 9 106 3 2360 4 112 1 2070 13 97 16 
IVC P m 0 1  9 2200 10 102 11 2300 7 104 8 2050 15 89 1 2  - - --- 

I WC 81121 13 2 1 m  12 99 15 2250 8 101 10 2070 14 87 1 S 
ICWS a 3 3  7 2170 13 99 17 2153 73 98 1 3  2160 6 101 10 
IVC W135 11 2170 14  99 1 8  MOO 2U 9) 21 2.40 3 172 S 
ICMS E l 1 4  6 2150 16 102 10 2240 11 107 7 2030 1 6  95 1 0  
KCH 1754 15 208) 1 8  101 14  1950 21 95 16 229) 4 110 4 

% WC 1 16 2010 1 9  92 1 9  2100 16 95 17 lalo 20 80 l S  _ $ 1  SC1 PBOOl 12 1990 20 89 21 ZQEl  1 8  S? 20 1 W  21 e5 20 
UCH 12 1 8  1710 22 7 7 22 1750 22 m 22 160 22 72 n :< 8 I 1W.S 7703  21 2290 11 102 9 2240 10 102 9 2131) 11 103 0 

t I Contro ls  
t.7 5 LocslCheck 22 2160 15 101 13 2 1 M  15  87 1 1  nso 7 307 e 

*C-C75 < 1 RJ 104 
M 2130 17 99 i s  n i o  12 3 a0 1 2  17 w 14 
1 9  1 W  21 91 20 2050 1 9  97 15  1- 1 9  k B  21  

SE 25  9 279 290 

Wean 21 M 21 90 21 30 - . - - - - - - - - - - - -- --- -- - - - - -- 
1 .  Z o f  trial mean c s l c u l s t a d  e t  each Locstlon. and thesm Parcsntsgss then armraped ~ c r o s s  location.. 



TJlr 1P. k u l y a l r  o f  *.riaawe for gmta y l r l d  by -lor ta I d l a  fu 
groin ytold. 

b a n  aprura Variatum 
b r a n  o f  varianoa OF Mom apurra (Sl r a t i o  

B w t h  varaur north ragion 1 B3BU)O 0 .1  1.5 ** 
Southarn location# 5 56637100 31.4 82.6 -* 
Mortharn Looattona 6 46379800 40.1 73.8 *** 
P o o l d  arror  (a1  2 8 61 4WO 1 .9  

Entr iaa M 8 7 W O  2 . 2  6 .2  *** 
E n t r i r a  north varaua oouth 20 738800 1 .0  4.7 *** 
E n t r l a r  x aouth Looationa 100 2 441 00 2 .7  1 . 5  *** 
Entr iaa  x north Looationr 160 538500 9 .5  3 .4  em 
Poolrd error  ( b l  BOO 158400 10.5 
----- 
** PC.01 

*** P<.OOl 



r&lr 18. C o r r r l r t l m  m a l y a l r  of g n l n  y t r l d  o f  a t r i a  by nglm i n  Mi&. 

Y i e l d  o f  en t r l rm  r t  i n d i v i d u a l  Loort iona c o r r r l r t e d  wi th :  

Overt1 L maan8 r xo lud lng  
Ovara l i  NHII r r a p r o t l v r  Loor t ions 

South '  North ALL I n d i a  &uth  North ALL I n d i n  
- 
l b r t h r r n  L O o l t t m  
~ u d h i  anr , Pun] t b  - 1 9  ,211 ,117 
H i r e r ,  Haryana -.OQ .BO .36 
h r g r p u r r ,  R e J o t h m  - . lo  -.03 -.00 
Krnpur, .03 .57 .41 
Gwsl lor,  R -.04 .03 -.Dl 
j s m a g s r ,  Qujars t  .23 .38 .41 
Aurengrbsd, H s h s r a ~ h t r e  .30 .84 .63 
J s l n s ,  Hsharsahtrs .40 .a ,46 
Rahuri .  Ushsrashtra - . 0 7  .59 .37 

W t h s r n  L o c l t i m 8  
i C R I S A T  HF, AP .87 .ll .61 
I C R I S A T  LF, AP .71 .21 . 59 
Pslm, AP .69 -.21 ,28 
Bhavsnissger, TN .60 .17 .49 
Colmbetore, TN .60 .22 .56 
Kovi L p a t t i ,  TN .53 .35 .57 

RagIonr 
South 
Nor th  
A 1  ( - I nd ia  



Time t o  PLent  
Re in faLL G r a i n  y i  Ld b loom h r l g h t  
i n  c r o p  [ k g  h i q l  I d )  l c m l  
g row th  
p e r i o d  T r i a l  L o c a l  T r t r L  T r i a l  

Loco t 1  on (mnl mean Renk check mean n m n  
-----. - -  - - - --- *---- 
Ludh t m a  728' 1840 1 1740 56 274 
H t s e r  3501 2200 7 3370 58 31 6 
Durpapura 66d2 910 16 1030 51 183 
Kanpur 722 1000 13 780 52 180 
G w a l i o r  858 2570 6 2490 46 22 Y 

Jamnapa r 42 8 3450 7 2630 52 254 
Aurangabad 81 0 2790 5 1720 55 17: 
J a l n a  668 2800 4 3610 57 21 1 
Rahur l 555' 2150 9 1560 54 167 

ICHlSAT HF 890 2960 3 3410 51 247 
ICHISAT LF 11 90 PO50 10 2180 53 20 9 
Pa 1 em 91 5 21 70 B 1670 58 20 4 

8hevan lbagsr  226' 3400 2 3690 46 191 
Colmbstore  345' 1390 14 1200 49 20 5 
Kov l  l p a t t i  4 7C 820 17 1120 45 141 

Dadu S i n d  60' 1530 1 1  1320 55 20 9 
8ahawelpur 100' 1480 13 840 5 4 20 5 

Ni amay 5m 480 1 8  1240 5 7 164 
Maradi  220 380 19 890 54 134 

1 .  I r r i g a ~ e d .  
2. I r r i g e t ~ o n  not r e p o r t e d  



i I 1 :  :! w m - * p  m m h m c  n r m p a  N N ~  n a r n  
F C C  C .- I 

/ j : :  r r ; r :  : r r w  r r r  : r ru  i, r * 
< * :  I 

I : j f  n m - m r  c r m m n  
C C  

. o ~ m ~  2 z - s  r n m .  _ _ _  
OD , + " a : ; -  r-rxxe z n s s ;  n s s  $ 8 3 3  P, a 

/ I  

i 
Q 





L X 
I 2 : ~ m m m m  u m m ~ ~  m r - . m * q  n m m  a m * -  - 
i i -  IT 

I 
I ; h I 

I 1 ;  :I $ y : $ z  z ; , : $ ~  $2: $ $ $ $  y $ I 

I ' 2  0 " '  i 
I 1 

1 4 1  
I L c ~ r m d l l )  . ~ ( D I I - ' c  r a n - r  7 9 r .  ~ m r m  

o a r -  .-. v v .  . .- v 
i d  IL 

, I : g l a l i  am::: :a:%: s : r ?  a ; ;  zrs: PI o 
i1.i I 



-- 
T d l a  18. P l m t  h r I * t  of  m t r i r  urn== a l l  L p u t I m m  I n  I d f a .  P m k 1 . U  ad A f r f i u . . .  
-- - - - - P P -- -- 

k r 0 6 .  Ludh i an* H lcar  h r g a p u r a  K s n p u r  h * l l o r  J lrnmprr  
Entry -------- 

& t r y  no.  l c - l  Rsnk I c - J  R m k  lwl Rank 1-1 Rmk 1-1 R m k  [u) R m k  1-1 R M ~  
- -- -- -- -- - - - - -- -- 

IVCKl135 11 224 1 316 1 347 1 205 4 177 12 227 10 276 3 
I V C 4 8 ) 0 4  10 219 2 264 14 343 2 160 19 1Bb 8 252 2 258 7 
U;C 1 16 214 4 276 8 337 3 176 15 171 16 23S 7 2S8 II 
IVC ~ m 0 1  9 714 5 275 9 323 5 185 11 185 8 2- 4 2- 15 
KCM 1754 15 213 6 284 6 XI6 12 201 6 195 4 231 6 2B) 2 

ICMS 6147 8 213 7 260 17 318 8 179 14 186 5 228 12 243 17 
113s 8 ) -3  5 211 9 291 5 337 3 167 s lea 3 n 7  10 2s1 1% 
ICWS m i 4  6 209 10 279 7 323 5 152 20 1- 7 227 11 251 12 
MC 81121 13 2 0 7  11 254 20 320 7 199 7 171 16 220 15 246 14 
lCHS BDlO 4 207 13 257 19 313 10 189 8 200 2 238 6 2Q 10 

SL1 ~ ~ 0 1  12 206 14 259 18 303 13 208 1 178 11 2 U  5 261 5 
ICUS 8)08 3 206 15 298 4 312 11 184 13 174 13 225 13 245 16 
UCH 10 17 202 16 269 12 322 6 207 2 173 14 225 14 266 4 
ICHS 8133 7 199 17 266 13 3ZO 7 171 17 172 15 215 17 2 s  10 
ICH 448 2 193 18 273 10 317 9 186 10 170 17 187 1s  2513 9 

Cont ro ls  
I M S ~ A I ~  21 215 3 300 3 332 4 163 i e  la, 9 245 s 2- s 
Lncsl  check 22 212 8 231 21 303 13 1BS 12 2.D 1 1 1 Po2 1 
VCS75 20 207 12 264 14 313 10 163 18 179 10 245 3 PQ 13 
BJ 104 19 171 22 263 15 277 17 173 18 1 20 1EI  19 227 20 



- - -- - . - - - - - - - - -- - - 
T l b l r  16. IContd.1.  P l a n t  h e l g h t  ... 
- - -- - - -- - 

Aurangabad Ja!ns 
Entry  - - 

E n t r y  no. lcml Rank fcnl Rsnk 
- - - - - - - - - - - - - - - - -- - - 
I V C m 1 3 5  11 193 7 270 1 
IYC-PB)04 10 191 8 221 5 
l C C  1 16 207 2 232 2 
I V C - P ~ O ~  9 187 l o  224 3 
KCH 1764 15 174 15 217 9 

Pahurl 
- -- 

fcml Rank 
- - -. 

179 4 
172 10 
181 2 
178 5 
172 10 

PHF 
- --- 

fcml Rank 
- - -  

278 1 
275 2 
255 B 
260 5 
256 7 

-- -- - - - 
P81.1 

- - - -  - 
( u l  Rank 

- 

205 10 
221 2 
204 11 
200 14 
206 9 

C o n t r o l s  
1 0 6 7 7 0 3  21 209 1 220 7 189 1 262 4 Z25 3 217 3 
L o c a l c h e c k  22 139 21 182 20 173 8 215 ;?f $87 15 208 8 
E X 7 5  20 185 11 211 13 1B1 3 251 10 ?7U 8 205 S 
al 104 1 9  125 22 169 21 137 Z t  193 21 ' 5 5  17 18s 21 



- 8:EB% B R l l C  E2R:P E l R  O l R R  / 
I !  C C C C C  C C C C C  C C C C C  C C C  F C C V  - C 

v l A l  I 5 I ~ C U I N *   COW* h m h m t c  m m m  u;< v * '  
C  r c  C C C C  C  C  C * -  v 

# , I u  a 
/ - I n  n m m  m n o m ~  m m m m m  n u "  f18Ecvs;a ka;sg zq:;? E;: " 3  c . s N . -  I 

0 -- I 

t 1 .I. . - ~ m m n  m r ~ w m a  ~ m r . h ( l r  m a ,  ,m J jc" l ' -CC C  .- . - v  C  C  N N R z 



I V C  80135 4 0 I 0 3 1 1 1  
SC1 PWOl 5 0 1 0 3 1 2 5 
NC Ml21 A 10 1 0 3 A 18 
M8H 137 0 0 1 0 2 1 17 
KCH 1754 4 0 1 0 22 32 

UCC 1 3 0 1 0 34 43 
UCH 10 0 0 1 1 17 16 
UCH 12 2 0 2 0 36 42 

Controls 
BJ 104 5 0 1 0 2 7 59 
KG75 0 2 1 0 19 14 
ICWS 7703 3 0 1 0 3 1 14 
Local Check 5 13 2 0 19 2 8 



T & b  18. Trlal lrtm Ira Wllmo, RnJlb, I d l a .  

B r r i n  yield T(D# 
to  50% P t m t  

Entry S o f  blow h e i ~ h t  O)r Ergot 8wt 
Entry no. Kg hr-' Ronk .ern (d l  lul X X S 

ICH 448 2 2880 
ICltG a 1 0  4 28R) 
UCH 10 17 2480 
ICH 446 1 2370 
IVC-fBOOl B 2080 

It36 8147 8 2070 
MC H i 2 1  13 1980 
UCH 12 10 1880 
KCH 1754 15 1620 
SCl Pm01  12 1810 

llBH 137 14 1320 
UM: 1 16 1230 
IVC m136  11 1120 

Control8 
&I 104 19 2300 
b c r l  check 22 1740 
W 4 7 5  20 1320 
IW 7703 21 1130 



T.blr  10. T r t o l  dot. I r a  N t u r ,  H.m, Iadla. 

@ r e i n  y i r l d  T l a r  
t o  &US Hwd 

E n t r y  S o f  bloom Molght 
Ent ry  no. Kg he-' Renk meen Id)  (om) OOun5 110- ha-'] 

K: 81121 13 27W 3 127 57 320 111 
IWS eOO8 3 2710 4 123 55 312 125 
IVC-QWOA 10 2683 6 122 50 343 107 
I W  8013 5 2540 7 116 58 337 117 
ICWS 8014 6 2540 8 115 68 383 111 

lCXS %I33 7 2560 9 115 53 320 110 
I V C  80135 11 2A&l 10 113 60 347 100 
ICWS 8310 4 2480 11 713 56 313 ?XI 
UCH 10 17 2350 12 107 65 322 108 
ICH 448 2 2210 13 100 61 317 114 

LCC 1 16 2060 14 94 57 337 101 
SC7 PBDOl 12 2050 15 93 60 303 110 
IVC-PBOOI 9 2040 16 93 80 323 104 
I M S  8147 R 2040 1 7  93 60 3tB 100 

KCH 1754 15 1580 18 72 62 308 B6 
M8H 137 1 4  1580 19 72 56 300 104 
UCH 12 18 1140 20 52 61 290 76 
ICH 446 1 530 22 24 66 293 80 

Controls 
Local  check 22 3370 1 153 55 303 110 
I M S  7703 21 2910 2 132 56 332 116 
WC-C75 20 2660 6 121 57 313 114 
BJ 104 1 9  1'30 1 51 52 277 151 



Gro in  y i o l d  T l u  
--- t o  50% PLmt 

Entry S of bloom He igh t  c w n t  011 k t  
Entry no. Kg h8 - l  Rmnk maon ( d l  (a] I h r l  S X Rur t  

C H I 7 5 4  16 
1 0 6  8014 6 
I f3488147 8 
IVC-f'BDO4 10 
ICH 448 2 

UCC 1 16 
UCH 10 17 
IVC a 1 3 6  11 
If348 8013 5 
I a c s r n 3 3  7 

ICWG m i 0  4 
ICH 448 1 
CT: 81121 13 
1vc+m01 g 
UCH 12 18  

Control8 
BJ 104 19 
Loool chock 22 
K 4 7 6  20 
ICnS 7703 21 



- - - - -. ----- - - - - -- -- - - - - - - - -- - 
T l b l r  Pl. T r i m l  6 t m  fm Kmnpur. U t U r  Prdrrh.  Indlr .  

G r a i n  y i e l d  T i m a  
-- t o  501 Plan t  H o m d  

E n t r y  $ o f  b l o o m  H a i ~ h t  coun 
E n t r y  no. K g  he-' Rank  m e a n  (dl ( c r l  l 10-'ha-' 1 :ZUOn_'hr-' I E r p c  

- - -. - . - - - - - - - - - - - - - - - 
I C H  448 2 1430 1 144 49 1M 8 4 182 1 
ICWS 8 0 1 4  6 1330 2 134 51 1 B B  7 9 118 2 
ICWS m l o  4 1260 3 128 5 5  200 7 4 9s 2 
ICMS mi3 5 11 m 5 118 56 1 9 8  7 3  ea 1 
I V C - P B D 0 4  10 1160 6 1 1 6  3 9  186 6 9 122 3 

ICMS ~ 0 8  3 1 OBO 7 108 5 3  1 7 6  69 184 0 2 
IVC-f'fKIOl 9 1 0 4 0  8 105 53 1 85 6 2  108 2 2 
KCH 1 7 5 4  1 5  1 0 2 0  9 1 0 3  50 1 9 5  6 1 12s 2 5 
ICCCi 8 1 3 3  7 1 0 0 0  11 100 48 1 7 2  M 110 2 5 
I C H  4 4 6  1 9- 12 9 9  5 5  165 5 3  1 2 3  1 2 

UCH 10 1 7  970 1 3  98 53 1 7 3  58 9 7  
I C M S  8 1 4 7  8 930 1 4  9 4  5 6  1 88 6 8 1 7 4  
MClH 1 3 7  1 4  84) 15 85 56 168 5 1 102 
HC 8 1 1 2 1  1 3  810 1 7  8 1  5 4  1 7 1  6 4 1 52 
UCH 1 2  1 t3 7 9 )  1 8  7 9  AS 165 7 2  l e e  

K C  1 1 6  780 20 7 8  5 4 1 7 1  6 1 
I V C  80135 11 7 2 0  2 1  7 2  55 1 7 7  55 
S C l  PIX301 1 2 7 1 0  32 7 1  50 1 7 8  52 

C o n t r o l s  
I C l s  7 7 0 3  21 1210 4 122 54 180 6 4 123 
BJ 104 19 1020 10 103 42 1 46 6 7  2 48 
l l C - C 7 5  20 840 16 85 52 1 7 0  6 8 105 
Loc r l  check 22 7 9 0  1 9  79 5 8 290 7 8  128 

M e a n  1000 52 le0  6 4 9  1 2 7  2 . 1  4 -0 



Entry 
- - -- - -- - - - .- - 
IClg m e  
IC)tS 8133 
U3C 1 
UCH 10 
WC 81121 

Entry 
no. 

3 
7 
16 
17 
13 

Grsln y leld 
- . . . - - -- - -- 

X or 
Kg hs-' Rank Peen 

- 
289) 1 112 
2680 4 104 
26 70 5 104 
2660 6 104 
2660 7 103 

Plant 
Height C W n  
1-1 IlO-'he-l 
- - - - - - - - - - . - - 

225 167 
21 5 1 62 
23 5 149 
22 5 161 
220 139 

Haed 
c w n  OH S u t  
110-8hs-11 X X 

IVC 80135 1 1  2630 8 102 49 22 7 176 194 
I V C -  P8D01 9 2610 9 102 46 2 45 1 56 1 a9 
ICMS 8141 8 2600 10 101 48 226 140 1 88 
M%H 137 14 2590 11 101 42 21 6 174 22 8 
ICWS eOl0 4 2550 12 99 46 238 150 170 

I V C  -PE304 10 247U 18 96 49 2 52 151 167 
KCH 1754 15 2460 19 96 49 231 149 la, 
I C H  448 2 2- 20 95 48 197 137 188 

Controle 
BJ 104 19 2760 2 107 42 le0 178 330 
*C-C75 20 2750 3 107 44 2 45 1 42 1 91 
Local chock 22 2480 16 96 49 261 159 209 
ICWLi 7703 21 2220 21 86 46 2 45 139 21 4 

Mean 2570 48 22 9 149 201 1.1 0.6 



6r04n y ja ld  TIma ------- t o  Sf PLmt H n d  
Entry X o f  bloom Hafght coun 5 wnh I t  

Entry no. Kg ha-' Rank maan [ d l  Icml 1 -  h a 1  1 1 h 1 X 

It% 448 2 
ICH 446 1 
Lm 10 17 
I vc-eeoo 4 l o  
I t 3 6  8147 B 

IVC m135 11 
UCC 1 16 
VCH 12 1 B 

Contro ls  
BJ 104 1 9  
IcnS 7703 21 
E X 7 5  20 
LoceL check 22 





T d l a  25. t r t a l  d.tr f r a  k h ,  Ilrhrraahtm, India. 

En: r y  
Entry no. 

MBH '37 1 4  
Iacs e l 3 3  7 
ICWS 8147 8 
IVC-PBMl4 10 
U)I 1 0  17 

IW 8013 5 
UCH 12 1 8  
I v c - P m o l  9 
IVC 83135 11 
ICMS 8014 6 

Scl P m o l  1 2  
ICH 448 2 
KCH 1 7 5 4  1 5  

C o n t r o l s  
Local check 22 
ICnS 7703 21 
BJ 1 0 4  1 9  
k c 4 7 5  20 

Mean 

Gra in  y ia ld  

3610 2 1 2 9  
3030 9 I O R  
2380 17 85 
2330 1 0  83 

T i n  
t o  501 PLant P l a n t  M u d  
bloom he ight  c w n  i . d l  fml ~ l o - h m - l l ~ l o - h a - l )  



111bla a. Trial  dot. from W a r t ,  klwruktm, India. 

G r r l n  y i e l d  Tlw 
to 60% P t r n t  P len t  Hmd 

Entry X o f  bloom he ight  c w n  
Entry no. g h a 1  e n  l d  1 10.1 I I O - ~ B - ~  1 1 

UCC 1 
UCH 10 
WC 81121 
ICH 448 
ICW 8147 

SCl pmo1 
ICMS 8014 
llBH 137 
ICMS 8008 
UM 12 

I V C  80135 
KCH 1764 
ICWS m 3 3  

Local check 



Entry  
En t r y  no. 

WH 197 14 
ICH 4 4  1 
KCH 1764 15 
IVC a136 11 
ICH 448 2 

6 r a t n  yield -- 
II o f  

Kg he-' Rank maan ---- 
3880 1 124 
3500 2 118 
3230 4 109 
3200 5 108 
3160 6 100 

Plont Ear P t ~ t  Hood 
ho iph t  k m g t h  w n  b wnh Iml 10.) ~ l O ~ h o ~ l l l l O ~ h e ~ l ~  

U;C 1 16 2800 20 88 51 255 22 73 178 
U2 81121 13 2580 21 07 50 245 27 70 127 
UCH 12 10 2310 22 78 52 227 25 79 103 

Cont ro ls  
Local check 22 3410 3 115 46 215 23 86 1 44 
ICWS 7703 21 3110 7 105 50 267 23 73 182 
WC-C75 20 2750 1 7  83 50 251 25 gl 154 
BJ 104 18 274C 18 93 45 183 20 75 268 



Q r a t n  y i e l d  1118 
---.-- t o  50% P11nt E8r P l a n t  H b d  

Entry % o f  bloom hrrght  L w g t h  c w n  
Entry no. Kg ha1 Dank @ a m  ( d l  lul lul I l O - b - l l  coun8 [(O- h i 1 )  

H0H 1 3 7  14 
I C H  444 1 
ICH 448 2 
~acswoe 3 
IVC-P8004 10 

104s 8014  6 
ICMS 8013 5 
I C M S 0 1 4 7  8 
I V C  80135 11  
I C R W 3 3  7 

UCH 12 1 8  
C H I 7 5 4  15  
LCC 1 16  

Controls 
Loco 1 chack 22 
WC-C75 20 
ICMS 7703 s i  
BJ 1 0 4  1 5  

Masn 



Tall 20. Trlri &U frm Rim, kwhrr P d r h ,  I W r .  

Grain y ( t 1 d  TIM 
to  SO% PLrnt P l a n t  Hnbd 

Entry of bioon h e l ~ h t  coon 5 o w n j  Ergot 
Entry no, Kp hr-' Rank m t m  i d  1 Icm1 1  h a '  0 -  8 

WH 137 
ICH 446 
IVC 80135 
IClg 8133 
KCH 1754 

Controls 
wC-C75 
BJ 104 
Locel check 
IMS 7703 

Mean 
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P 'b ; m m + m m  z g r n m r  
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Entry 
Entry no. ---- -- -- - --- - - - 
n8H 137 14  
I V C  80135 11 
ICWS 8008 3 
MC 81121 13 
ICMS a 1 4  6 

Z o r  
Kg ha-' Rmnk mmmn ----- --- 
?em 7 13s  
16SO 2 119  
1600 3 115 
1 680 4 112 
1510 6 115 

T i n  
t o  ma 
b 10- 
Id - 
37 
44 
49 
48 
43 

PLent 
hmlght 
lam) Rua t - 

181 4 
eo4 4 
209 4 
i m  4 
209 4 

MC 8 l l 2 1  13 1560 4 112 46 180 4 
I C M  8014 6 1510 6 108 47 252 3 
KCH 1754 15 1490 7 107 60 208 4 
IVC-PKtOl 9 1480 8 106 46 22 9 3 
ICMS e i  47 8 1 4 ~  10 106 55 236 4 

IVC-98004 10 1470 11 106 51 227 4 
ICH 466 1 1410 12 101 48 1 85 3 
1% 0133 7 1400 13 100 41 209 4 
SC1 PBOOl 12 1340 1 4  96 5 4 231 4 
ICH 448 2 1330 15 95 3 9 1 83 4 

K C  1 16 1290 16 92 53 238 4 
ICMS KJlO 4 1290 16 92 60 200 4 
ICMS m l 3  5 1230 I 8  88 53 172 4 
UCH 1C 1 7  1070 X 7 7 44 177 4 
UCH 1 2  ! E 750 2 1  54 5 7 201 4 

C o n t r o l 6  
WC-C75 20 1520 5 109 46 2 45 4 
ICMS7703 1 1480 3 106 48 187 4 
BJ 104 ' 0  1260 17 90 3 8 157 4 
L o c a l c h e c k  22 1200 19  86 5 8 20 8 3 



Grain  y i r l d  T i m  
t o  9% P l r n t  PLrnt Heed 

Entry X o f  b l o m  holght  urun 
Entry no. Kg hb-I R n k  w n  [ d l  lu 1 11O-'hr-' l ?601-' 1 Rust 

I C H  440 
KCH 1764 
UCH 10 
Ivc-Pmoi 
IVC-P8004 

UCC 1 
IW a 1 0  
w El121 
ICC(S 8008 
IVC mi35 

I C H  4 4  
8Cl p a 0 1  
UCH 12 

Control6 
Local check 
ICWG 7703 
wC-C75 
W 104 



T W O  I. T r i a l  dru frol W M W L ~ M ~ ,  h ) r (8 tw .  

Gra in  yiaLd Tima 
--_I t o  50'1 P i a n t  hlLmt Ho8d 

Entry X o f  bloom hatght c ~ u n  
Entry ---- ------ 

4 Own o Kp ha-' Rank maan i d )  (am) (10 ha-') ~ f O - ~ @ - l ~  Ru@t 

ICH k(8 2 2350 1 1 5 8  56 1 7 9 4 7  1 B 1 
UCH 10 " 2'10 2 144 56 203 43 120 1 
K: 81121 13 2090 3 141 55 232 1: 157 1 

ICH 446 1 1980 4 134 53 182 54 144 1 
UcH 12 18 1910 5 129 56 220 43 160 1 
KCH 1754 15 1910 5 129 53 208 41 107 1 
ICI(S8013 5 1740 6 118 54 217 55 143 
ICWWlO 4 1720 7 116 55 228 58 150 1 

IVC m l 3 5  11 1070 16 73 56 I80 29 57 1 
ICMS 8133 7 1060 17 71 54 231 39 83 1 
IVC-PmOl 9 102i !8  69 56 223 48 94 1 
UCC 1 16 1OOr 1. 68 56 179 39 99 1 
I t36  8008 3 980 20 66 55 184 57 121 1 

Contro ls  
BJ 104 19 1220 13 83 53 159 48 191 1 
ICMS7703 21 1!40 '4 7 7  55 242 48 1 46 1 
K<75 20 1?30 15 76 55 199 27 98 1 
Locsi check 22 840 21 57 55 181 54 124 1 



Orrln y l r l d  Tlmr 
to  JOI PLmt P L m t  H u d  

Entry X o f  bloom height cwn 
Entry no. Kg ha-' Rrnk aman (d l Lo) [W-'hr-' 1 K'k~r-' 
KCH 1764 15 2430 1 159 57 202 86 
I V C - P m 4  10 2270 2 148 54 282 86 
ICHS Bolo 4 1820 3 118 53 202 86 
I C H  448 2 1730 4 113 54 188 80 
UCH 10 17 1700 5 111 58 188 44 

ICMS BOO8 3 1690 6 111 54 203 TD 
IVC-f'BOOl 8 1680 8 109 55 238 57 
ICMS 8147 B 1660 9 108 52 228 71 
MBH 137 14  16% 10 101 47 216 46 
UCH 12 18 1550 11 101 55 185 63 

MC 81121 13 1520 l ?  99 56 223 66 
ICMS W33 7 1490 13 97 55 212 61 
SCl PBOOl 12 13W 15 88 53 188 51 
I V C  80135 11 1?80 1 7  B4 56 225 56 
UCC 1 16 1250 16 82 56 225 58 

ICMS KIT3 5 1170 19  77 55 205 68 
ICMS W l 4  6 1130 21 7 4  57 210 55 
I C H  446 1 870 22 57 54  177 46 

Controls 
BJ 104 19 1690 7 ill 46 193 91 
I M S  7703 21 1360 14  89 52 223 48 
Local check 22 1320 16 67 53 220 84 
E X 7 5  20 1140 20 75 54 204 54 
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