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ABSTRACT 

fie 20 entr!! 1961 1nternationaZ Pear2 Millet  Smut Nuroery IIPMN) was 
tested a t  4 West African and 3 Indian Locations. Seven entr ies  (SSC 

FS 252-5-4, E'BS 46-1-2-S-2, MLC SN 75-1-6-5-1, EB 229-4-1-5-7-3-DM-1, 

EB 116.-1-1--S-3--1-~+1, ICI 7517-5-1 and EB 222-2-5-1-2) were highly smut 

msiatant  trith aeross locations mean smut severi t ies  of 2 t o  5%, and 
man  smut sevoritieo a t  any one Zoaation between 0 and 41 exuept a t  Kano 

(Nigeria) vhere the man  smut severity ranged from 8 t o  32%. The re- 

mining 22 entries had acroaa Zocatione man  smut severi t ies  o f  3 t o  16%. 
The mean smut severities of loca2 susoeptible l ines and of the susceptible 
check rjere 40 and 41% respectively. The stable resistance seen i n  e n t q  

SSC FS 2524-4 i n  previolu, yearsf t r i a l s  was con;Cimd by the 1981 results.  

Anwng the t e s t  locations &no provided the greateet smut pressure indieatin6 

the possible edstunce of pathogenic variabi Z i  t y  within To Zbposporiwn 

penid 2lariae. 

Les 29 entrdes ds la  Pkpinidre intermationale de 1981 our l e  oharbon du 

mi2 d chandelle ( I P M S N I  ont dtk dvaludea sur 4 s i t e s  en Afrique & l fOuest 
e t  3 s i t ee  en In&. Sept entrees (SSC FS 222-5-4, EBS 4%-1-24-2, MLC 

SN 75-1-6-5-1, EB 228-4-I-S-7-3-DCI, EB 11%-I-1-S-3-I-W1, ICI 7517-5-1 

s t  EB 112-1-5-1-31 se eont w n t r h s  trds  da i s tan tee  au oharban, Sur 
l'ensemble des e i t ee  oss entrdce avaient uns gravitd moyennw de aharbon 

so eituant sntre 2 o t  5% e t  sur ahaaun d'eua! uns gmvi t4  03 0 d 4%, sauf 

d Xam (Nigeria) 02 la  gravitd nwyenne de charbon k t a i t  ds 8 d 32%. Lee 
22 autrse entrkee auaient sur lfsneemble doe s i t e s  ~ms gravitd moyenns 

de oharbon de 3 d 16%. Lu gmvitd moyemvl de oharbon 6 s  lign&ee Zooales 

e t  dss t&moine eusceptiblee h i t  & 40 e t  41% respeativement. h 
dsietanoe stabla &nt a fa i t  p r e w  l 'sntrde SSC FS 263-5-4 pu~ lea anndee 

pa~edee a Btd oonfhnde ~ P F  lee rdeuttato de 1881, Sur Zor c;lifftfrente 
s i t e s ,  u%ot  d XLmO 04 s lee t  Ze plus nunifeetd 2% a k r b m ;  oa qut e u g g d ~  

2 ' ~ x i s t ~ m  d'una wriabiZitB paChogtfniqw &a HoZypoupo~itrm p s n i d Z W a ,  



REPORT ON THE 1931 INTERNATIONAL PEARL MILLET SMUT NURSERY 

I NTRODUCT I ON 

The I n t e r n a t i o n a l  Pear l  M i l l e t  Smut Nursery (IPMSN) i s  one o f  the  

component n u r s e r i e s  i n  the  I n t e r n a t i o n a l  Pear l  M i l l e t  Diseases Resistance 

Tes t ing  Program (IPMDRTP) coord ina ted  by t h e  ICRISAT Pear l  M i l l e t  Improve- 

ment Program. Through t h e  ass is tance  o f  cooperators i n  d i v e r s e  l o c a t i o n s  

throughout  t h e  semi -a r id  t r o p i c s ,  t h e  IPMDRTP i s  used t o  i d e n t i f y  sources 

o f  d isease r e s i s t a n c e  t h a t  i s  s t a b l e  across pathogen popu la t ions  and 

environments. The IP1,iSII was i n i t i a t e d  i n  1977 w i t h  the  p a r t i c i p a t i o n  o f  

cooperators i n  Senegal, N i g e r i a ,  and I n d i a  and f i v e  p romis ing  l i n e s  were 

i d e n t i f i e d .  The 1978 IPMSN w i t h  34 e n t r i e s ,  sent  t o  cooperators a t  12 

l o c a t i o n s  i n  7 c o u n t r i e s ,  was screened a t  6 l o c a t i o n s  i n  4 c o u n t r i e s  and 

10 p romis ing  e n t r i e s  were i d e n t i f i e d  w i t h  across l o c a t i o n  mean smut seve- 

r i  t i e s  o f  n o t  more than 10 percen t .  I n  1979 the  37 e n t r y  IPMSN was scree-  

ned a t  4 l o c a t i o n s  i n  3 c o u n t r i e s  and 5 e n t r i e s  were i d e n t i f i e d  as h i g h l y  

r e s i s t a n t  w i t h  across l o c a t i o n s  mean smut s e v e r i t y  o f  l e s s  than 1 percent .  

The 32 e n t r y  1980 IPMSN was screened a t  h l o c a t i o n s  i n  3 c o u n t r i e s  and 2 

h i g h l y  r e s i s t a n t  e n t r i e s  were i d e n t i f i e d  w i t h  across l o c a t i o n s  mean o f  n o t  

more than  1 percen t .  

The 1981 IPMSN w i t h  29 e n t r i e s  was sent  t o  cooperators a t  7 l o c a t l o n s  

i n  4 c o u n t r i e s  and t h e  r e s u l t s  rece ived  from a l l  7  l o c a t i o n s  a r e  presented 

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



LOCAT IONS AtJD COOPERATORS 

The 1981 IPMSN sets were d i s t r i b u t e d  t o  f i v e  cooperators a t  seven 

locat ions i n  four countr ies.  Data were received from a l l  cooperators, 

from four locat ions i n  \Jest A f r l ca  and three i n  I nd ia  ( l a b l e  1 ) .  

ENTRIES 

The 32 ent ry  t r i a l  included the 1 4  best e n t r i e s  from the 1980 IPMSN, 

15 new en t r i es  selected i n  the ICRISAT smut screening nursery a t  Hlssar 

during the 1910 ra iny  season, and 3 checks ( l oca l  r es i s tan t ,  l oca l  suscep- 

t l b l e ,  and a t r i a l  cliecl:). The two loca l  v a r i e t i e s  being selected by 

cooperators were d i f f e r e n t  a t  each locat ion.  

NURSERY MANAGEMENT AND INOCULAT 1 ON 

Cooperators were requested t o  p lan t  the nursery i n  two 4 m rows 

i n  two rep1 icat ions and t o  f o l l ow  the normal c u l t u r a l  and f e r t i l  i z a t i o n  

pract ices recomnended a t  the locat  ion. The cooperators were advlsed t o  

in jec t - inocu la te  10 p lants  per row per r e p l i c a t i o n  a t  the boot lea f  

stage wi th  an aqueous spor id la l  suspension obtained e i t h e r  from c u l t u r e  

(on potato-agar/carrot-agar) o r  from a 24 h water-suspension o f  spore 

ba l l s ,  and t o  bag the heads w i t h  paper bags immediately a f t e r  Inocu la t ion .  

A t  locat ions where inoculat ion could not  be done, bagging the heads a t  

the boot lea f  stage was recomnended. 

A t  a l l  the locat ions except Bambey (senegal) and Niamey ( ~ i g e r )  

lnoculat  ions were made using smut spo r i d i a l  suspensions. A t  Bambey 

heads were bagged, and a t  NSamey the heads i n  one r e p l i c a t i o n  were 

in ject- inoculated w i th  a f resh aqueous suspension o f  spore b a l l s .  



SMUT SCORING 

Cooperators were provided w i th  a set o f  standard drawings o f  var ious ly  

smutted pear l  m i l  l e t  inflorescences, along w i th  the data sheets, t o  f a c i  l i- 

t a t e  est imat ion and recording o f  percent smut I n fec t  ion sever1 ty .  Scorings 

were done a t  crop ma tu r i t y  on the 10 t o  20 inoculated and/or bagged i n f l o -  

rescences per ent ry  per rep1 ica t ion .  The mean smut seve r i t i es  o f  a l  l 

bagged and/or inoculated inflorescences per ent ry  were used i n  t h i s  report .  

DATA REQUESTED 

I n  add i t l on  t o  the smut data, cooperators were requested t o  record 

weather data ( r a i n f a l l  and temperature), days t o  boot l ea f  stage, and t o  

score the en t r i es  f o r  other prevalent diseases such as ergot, downy 

mildew, rust ,  and b las t .  

RESULTS 

' leather 

Data on the number o f  r a l ny  days, amount o f  r a i n f a l  I, and tempe- 

ra ture  (max. and min.) dur ing the per iod from inocu la t ion  and/or bagging 

t o  observation f o r  each locat ion  are presented i n  Table 2. The maximum 

ra iny  days (25) and r a i n f a l l  (354 m) occurred a t  Samaru followed by 

ICRISAT Center (13 days and 293 mm r a i n f a l l )  and I(ano (13 ra iny  days and 

147.6 m r a i n f a l l ) .  There was on ly  one ra iny  day w i t h  8.8 mn r a i n  a t  

Hissar. Niamey had the highest maximum temperature (38.5 C) fol lowed 

by Hissar (36.4 C) and Bambey (33.8 C). lCRlSAT Center and Samaru had the 

lower minimum temperatures (19.3 C and 19.4 C respect ively) .  



The p lan t i ng  dates var ied  from 23 June (Niamey) t o  16 J u l y   am- 
nagar). The periods from inocu la t ion  t o  observat ion v a r i e d  f rom 5 Aug 

t o  10 September (!(ano) t o  4 September t o  4 October  ambe be^). 

Performance o f  t e s t  en t r i es  

For each ent ry ,  the mean and range of smut seve r i t y ,  scores f o r  

other diseases, and days t o  boot l ea f  stage a re  presented, by l oca t i on ,  

i n  Tables 3 t o  9. The ind iv idua l  en t ry  means, e n t r y  means across 

locat ions,  and l oca t i on  means across the t e s t  e n t r i e s  a r e  presented 

I n  Table 10. 

Since there was considerable v a r i a b i l i t y  i n  smut s e v e r f t y  among 

p lants  w i t h i n  ent r ies ,  the range, mean, and the maximum s e v e r l t l e s  a r e  

a l l  important parameters. However, i n  order t o  eva luate  the  reac t i ons  

o f  the t e s t  en t r y  a t  any one locat ion ,  the mean smut s e v e r i t y  compared 

w i t h  the mean smut seve r i t y  on the t r i a l  check ICH 220 and/or l o c a l  

suscept ib le i s  a  most usefu l  ind ica tor .  

The greatest  smut i n  the t r i a l  suscept ib le  check (ICH 220) 

occurred a t  ICRISAT Center (91% seve r i t y ) ,  fo l lowed by Bambey, Kano, 

Samaru, Niamey, Jamnagar, and the leas t  pressure occurred a t  H lssar  

(11% seve r i t y  on lCll 220)  able 10). However, the  g rea tes t  smut 

seve r i t y  on t e s t  en t r i es  was a t  Kano (across e n t r y  mean of  21%), fo l lowec 

by bmbey (17%). necause of d ry  weather a t  H issar  and Jamnagar 



dur ing f l o w e r i ~ g ,  l i t t l e  smut developed desp i te  inocu la t ion .  At I C R I S A T  

Center, i nncu la t i on  was successful and h igh  smut pressure occurred, 

!bpcausr: o f  the comblnatlon o f  v i a b l e  inoculum and high humidi ty main ta l -  

ncd 5. j  s p r i n k l e r  I r r i g a t i o n s  dur ing the Inocu la t ion  t o  observat ion period. 

A t  His-nr (Table 3 ) ,  3 e n t r i e s  were smut-free, 17 e n t r i e s  had mean 

smut seve r i t i es  o f  no t  more than I % ,  5 e n t r i e s  had mean smut sever i  t l e s  

between 2  anrl 92, and f o r  the remaining 4 e n t r i e s  data were not provided. 

The l oca l  r es i s tan t ,  t h c  loca l  susccpt ib le,  and the t r i a l  check ( I C H  220) 

had smut seve r i t i es  o f  4, 6 and 119 respect ive ly .  

At Jamnagar ja able h ) ,  7 en t r i es  were smut-free, 14 e n t r i e s  had 

mean smut seve r i t i es  o f  no t  more than I%, and the remaining 8 e n t r l e s  

had mean smut seve r i t i es  between 2  and 10%. The loca l  r es i s tan t ,  the 

l oca l  suscept ib le,  and the t r i a l  check ( I C H  220) had mean smut sever i -  

t l e s  o f  10, 25 and 13% respect ive ly .  

A t  ICSISPT Center  a able 51, 9 e n t r i e s  were smut-free, 9 e n t r i e s  

had mean smut seve r i t i es  o f  not  more than 12, and the remaining 1 1  

~ n t r i e s  ha4 nenn smut seve r i t i es  between 2  and 23%. The loca l  r es i s tan t ,  

thc loca l  s ~ * s c e n t i ' ~ l c ,  and ;he t r i a l  check ( 1 C H  220) had mean sever l -  

t i 3 5  0: ;, '-', anc! 71% respect ive ly .  

At I l l s m c y  (Table G), 2 e n t r i e s  were smut-free, 14 e n t r i e s  had mean 

smut severi:ics of no t  more than It, and the remaining 13 e n t r i e s  had 

smut s e v e r i t i e s  3f 3 t o  252.  The loca l  r es i s tan t ,  the loca l  suscept ib le 

and the t r i a l  check ( I C I I  22'1) had 0 ,  10 and 29% smut respect ive ly .  



A t  Samaru (Table 7) ,  although no ent ry  was smut-f ree, 20 e n t r t e s  had 

mean smut sever i t ies  between 1 and 5%. The remaining 9 e n t r i e s  had mean 

smut sever i t ies  i n  the range o f  6  t o  29%. The loca l  r es l s tan t ,  the local  

susceptlble and the t r i a l  check (ICH 220) had mean smut s e v e r i t i e s  o f  

6 ,  51 and 2% respect ively.  The apparent low smut suscep t l b i l  i t y  o f  ICH 220 

a t  t h i s  locat ion  i s  surpr is ing.  

A t  Bambey (Table 0 ) ,  2  ent r ies  were smut-free, 3 e n t r i e s  had mean 

smut seve r i t i es  of not more than I%, 22 en t r i es  had mean smut s e v e r l t i e s  

between 2  and 73%, and f o r  the remaining 2  en t r i es  data were no t  p r o v i -  

ded. The local  res is tant ,  the local  susceptible, and the t r l a l  check 

( I C H  220) had mean smut o f  33, 72 and 342 respect ive ly .  

A t  Kano (Table 9). no ent ry  was smut-free, 5  e n t r i e s  had mean smut 

seve r i t i es  between 7 and 10% and the remaining 24 e n t r i e s  had smut i n  

the range o f  1 1  t o  50%. The local  res is tant ,  the loca l  suscept lb le  and 

the t r i a l  check (ICH 220) had mean smut seve r i t i es  o f  9, 50 and 52% 

respect lve ly .  

Although no ent ry  was smut-free a t  a l l  locat ions ,  12 e n t r i e s  had 

across locat ions mean sever i t ies  between 2  and 5%, 8 e n t r i e s  scored 

between 6  and 10% smut and the remaining 9  en t r i es  scored between I 1  and 

16% smut (Table 10). Resistance i d e n t i f i e d  a t  Hissar and ICRISAT Center 

seems t o  be funct iona l  a t  locat ions i n  Ind ia  and \ lest  A f r ica ,  except a t  

Ibno where maximum smut pressure occurred, and on l y  5 e n t r i e s  had no 

more than 10% smut. 



The most res i s tan t  en t r y  was S S C  FS 252-S-1, whic' i  developed maxinium 

smut seve r i t y  of on l y  '3% ( a t  Kano). This en t r y  was a lso  the most res i s -  

t an t  en t ry  i n  the 1970 IPMSN. The second best en t r y  P-499-S-3 had a  

maximum seve r i t y  o f  11 % and was a  new en t r y  i n  1331. 

Ergot 

Cooperators from four o f  the seven locat ions  reported erqot react ions 

o f  the e n t r i e s  under natura l  s i t ua t i on .  A t  Jamnaqar, the erqot  seve r i t y  

ranged from 0 t o  4% and the 10 smut hiqh res i s tan t  en t r i es  had erqot i n  

the ranqe o f  (1 t o  11% (Table 4 ) .  A t  Samaru, a1 1 the lPElSIl en t r i es  deve- 

loped heavy erqot w i t h  the mean seve r i t i es  ranging from 7 t o  62%. The 

top 10 smut hiqh res i s tan t  e n t r i e s  had ergot i n  the range o f  7 t o  35% 

 a able 7 ) .  A t  Sambey, ergot seve r i t y  ranged between 0  and 50%, and the 

top 10 smut res i s tan t  en t r i es  had ergot i n  the range o f  3 t o  40%  able 7 )  

At Kano, the ergot  seve r i t y  ranged between 5 and 47% and the top 10 smut 

res i s tan t  en t r i es  had ersot i n  the range o f  5  t o  35%  a able 9). 

Downy mi ldew (D!!) 

Cooperators from s i x  o f  the seven locat ions  provided OM incidence 

($) data. 

A t  Jamnagar, where downy mildew incidence ranged from 0  t o  22, 26 

o f  the 29 t e s t  e n t r i e s  were D"1-free, and the top 10 smut res i s tan t  e n t r i e s  



had no more than 1 %  Dl1 (Table 4). At ICRISAT Center, DM incidence ranged 

from 0 t o  5q% on the t e s t  en t r i es  and 19 o f  the 29 e n t r i e s  were DM-free 

(Table 5 ) .  At Nlamey, DM incidence ranged from 0 t o  26% and the top  10 

smut res i s tan t  en t r i es  had DM incidence between 1 and 15% (Table 6). A t  

Samaru, the DM incidence ranged f ran 2 t o  100% and the top 10 smut 

res i s tan t  en t r i es  had DM lncidence o f  2 t o  72% (Table 7) .  A t  Bambey, the 

OM incidence ranged from 1 t o  12% and the top ID smut r e s i s t a n t  e n t r i e s  

scored between 1 and 12% DM (Table 3 ) .  At Kano, the DM Incidence ranged 

from 3 t o  92% and the top 10 smut low-susceptible e n t r i e s  had DM i n c l -  

dence between 3 and 76% (Table 9 ) .  

Rust - 
Data on rus t  were provided by cooperators a t  3 l oca t i ons  ( ~ a m n a ~ a r ,  

Samaru and ~Kano). A11 the tes t  en t r i es  were rus t - f r ee  a t  Samaru and Kano 

but developed moderate rus t  (between 2 and 3 on a 1-5 scale) a t  Jamnagar 

(Tables 4,7, 9 ) .  

B las t  - 
This disease was recorded a t  Samaru and Kano. A i l  the e n t r i e s  were 

b las t - f r ee  a t  Samaru (Table 7). A t  Kano, 15 o f  the 29 e n t r i e s  were 

b las t - f r ee  and on ly  one ent ry  had a score o f  Ir and the remaining 10 

en t r i es  scored between 2 and 7 on a 1-5 scale (Table 9). 



DISCUSS I ON 

The resu l t s  from the In:1 IPMSH have provided valuable informat ion 

on the s t a b i l i t y  o f  smut resistance and haveconf irmed the s t a b i l i t y  o f  

the most res i s tan t  ent ry  i n  the 1930 IPMSN, SSC-FS-2524-4. Comparative 

performances o f  e i gh t  o f  the comnon IP'tSN en t r i es  f o r  4 years across 

f i v e  locat ions are presented i n  Table 1 1 .  SSC-FS-252-S-4 was outstanding 

a t  a l l  the locat ions over years w i t h  overa l l  mean smut sever i ty  o f  2%, 

fol lowed by ICI 75174-1 (5% mean sever i ty )  and ES 132-2-S-5-2-DM-1 

(7% mean seve r l t y ) .  Other ent r ies ,  although g iv ing  ove ra l l  mean smut 

seve r i t i es  i n  the range o f  8 t o  12%, d id  not perform cons is tent ly  we l l  

i n  a l l  years a t  a l l  locat ions.  

I t  i s  s i g n i f i c a n t  tha t  Kano was, once again, the t es t  locat ion  a t  

which the t e s t  en t r ies  were most severely infected. This resu l t  empha- 

sises the need t o  search f o r  sources o f  smut resistance i n  landrace 

m i l l e t  c u l t l v a r s  from northern Niger ia.  

There were indicat ions o f  d i f f e r e n t i a l  reactions o f  some o f  the 

en t r i es  (Table 12). Two ent r ies ,  ICi 7517-5-1 and ED 132-2-S-5-2-DM-1, 

which had 0-2% smut a t  four o f  the seven locat ions were suscept ib le a t  

Kano (24% and 23% seve r i t y ) .  I n  contrast ,  EB 54-1-1-5-7-3 which developed 

on ly  9% smut a t  Kana had 28% and 41% smut a t  ICRISAT Center and Bambey 

respect ively,  and ICH-220 had on ly  2% i n fec t i on  a t  Samaru and 31% a t  

ICRISAT Center. These apparent d i f f e r e n t i a l  reactions ind ica te  the 

possible existence o f  var iab le  populations o f  the pathogen a t  d i f f e r e n t  

locat ions.  Future e f f o r t s  w i l l  be made t o  understand the causes and 

e f fec ts  o f  t h i s  v a r i a b i l  i t y .  



U t i l i z a t i o n  of t l ie i d e n t i f i e d  resistance i s  underway a t  ICRISAT 

Center t o  develop smut res i s tan t  hybr ids and v a r i e t i e s .  

MULT i LOCAT 1 ONAL TEST I I I G  IN 1982 AND BEYOND 

The 1982 IPMSIJ w i t h  about 30 en t r i es  w i l l  be ava i l ab le  t o  cooperators 

a t  the end o f  May 1982. Ent r ies  w i l l  include se lec t ions  from the 

1981 IPMSN and new en t r i es  selected i n  the ICRISAT screening and breeding 

programs. 

Ent r ies  are welcome from sc ien t i s t s  i n  the na t i ona l  and reg lona l  

programs provided they have been res i s tan t  t o  smut a t  the home locat ions .  

Because o f  p l an t  quarantine requirements i n  India,  seed sent f rom abroad 

w i l l  take about a vear before i t  can be included i n  the  t r i a l .  

SEED SUPPLY 

Small quant i t ies  o f  seed o f  en t r ies  l i s t e d  i n  t h i s  repo r t  a r e  

ava i l ab le  t o  any s c i e n t i s t .  Please send seed requests t o  the  P r i n c i p a l  

Pathologist ,  I l i l l e t  Improvement Program a t  ICRISAT Center ( t o  the 

address a t  the cover) i nd i ca t i ng  tha t  seed request i s  from the 1981 

IPMSN en t r i es .  



Table 1 .  Locations and cooperators tn  the 1981 IPtlSES 

Country Loca t ion Cooperators 

Senega 1 

Ind ia  

11 i ame y 

Samaru 

Ka no 

Bambey 

Jamnagar 

tiissar 

l CR l SAT 
Center 

E . J .  Guthr ie  

N.V. Sundaram 

E1.V. Sundaram 

S.C. Gupta 

1'I.A. Thakar & 
H. R. Dave 

R.P. Thakur 5 
1C.V. Subba Rao 

1C.V. Subba Rao & 
R.P. Thakur 



Table 2. P lant ing  date, r a l n f a l  1 and temperature data from l n o c u l a t l o n  
t o  observat ion a t  1981 IPMSN locat ions  

Inocula- 
Locat lon C Plant ing  tion to No. of ~~i,,- ~ e m ~ e r a t u r e ' ~  
Lat i tude (No) date 

days fa1  l 
Mean Mean 

t ion (mn) Max. Mln. 
per iod 

Hlssar 2g010' Ju l  5 Aug 18-0ct 2 1 8.8 36.4 23.8 

CRlSAT 1 7 ~ 2 6 1  J U ~  1 1  hug 21-Sep 21 18 293.&' 28.6 19.3 
Center 

Barnbey 14'32' Ju l  6 Sep 4-0ct 4 9 211.2 33.8 25.5 

Kano 11°59' J u n 2 5  Aug 5-Sep10 13 147.6 28.9 21.3 

Samaru 11°11' J u n 2 6  Aug 5-Sep14 25 354.0 28.9 19.4 

Niamey 13 Jun 23 Aug 16-Sep 15 9 54.6 38.5 20.6 

a/ I n  add i t i on  sp r i nk le r  i r r i g a t i o n  was provided tw ice  a day 30 min - 
each on ra in - f ree  days 



Table 3. Smut react ions  and days t o  boot l ea f  stage (DTBL) o f  the 1931 
IPMSII e n t r i e s  dur ing the 1981 ra iny  season a t  Hissar 

s 1 Entry DTBL Sample 
No s i r e  I n  Smut seve r i t y  (%) 

2 reps Rep l Rep 2 ~ e a n d  Range 

6. EB 229-4-1-5-7-3-~1,1-1 62 40 0 (1 (1 0- 1 
7. MLC SN 75-1-6-S-1 60 6 (1 0 < I  0- 1 
0. P-483-S-2 62 26 (1 0 (1 0- 5 
9. EB 116-1-1-S-3-1 -DM-1 58 4 0 (1 (1 (1  0- 5 
10 EB 137-2-S-7-1-OM-1 62 4 0 (1 0 (1 0- 5 

1 1  MEP 588-5690-S-8-4 65 2 0 (1 - C l  0- 5 
12 EBS 137-2-S-1-DM-1 67 12 (1 (1 (1  0- 1 
13 F4FC 1285-8-7-5-1 60 10 1 (1  < I  0- 1 
14 EBS 46-1-2-S-2 5 5 3 2 < 1 1 (1  0- 5 
15 EB 132-2-S-5-2-DM-1 55 34 1 (1  1 0- 5 

26 SSC FS 252-5-4 - - - 
27 EB 1 17-4-3-S-2-2-DM-1 - - 
23 700130-5-1 -OM-1 - - 
29 1,lC FS 148-5-I-Dtl-1 - - - 

lCll 220  rial Check) 42 40 1 2 1  1 1  0-60 
Local Resistant 65 9 (1 <1 (1 0-1 
Local Suscept ib le 51 38 3 9 6 0-40 

a /  /lean of  5-40 inoc.-bagged l n f  lorescences i n  2 rep1 i ca t l ons .  - - Data not ava i lab le .  



r a b l e  4. smut, 
dovsy mi ldew (MI) and r u s t  reactions and days t o  

boot leaf 
(DTBL) o f  the 1991 IPMSil e n t r i e s  during t h e  

1931 r a i n y  season a t  Jamnagar 

En t r y  OTDL 
No Rep 1 Rep 2 MeaG Range 

1 I NEP 588-5690-5-8-4 65 1 < I  (1 0-15 3 0 2 
I 2  7001 30-S-1 -OM-1 66 0 1 1 0-20 1 0 2 
13 EB 218-3-2-S-4-1-DM-1 57 1 1 0-5 1 0 2 
14 WC FS 1 4 8 - ~ - 1 - ~ ~ - 1  57 1 < I  1 0-10 1 0 2 
15 ER 117-4-3-S-2-2-DM-1 61 1 < I  I 0-10 1 0 2 

16 EB 66-1-5-3-3 62 1 < I  1 0-10 1 0 2 
17 EBS 137-2-S-1 -DM-1 67 1 1 1 0-5 1 0 3 
18 EB 132-2-S-5-2-DM-1 54 1 1 1 0-10 1 0 3 
19 P -4554 -1  57 1 1 1 0-15 1 0 2 
20 P-446-S-1 60 1 2 1 0-10 1 0 2 

21 F4FC 1285-8-7-5-1 61 2 1 I 0-25 1 0 3 
22 EB 209-1-6-S-7 57 1 2 2 0-20 1 0 2 
23 EBS 46-1-2-5-2 54 1 2 2 0-20 < I  0 2 
24 WC FS 151-5-1-1 60 1 11 2 0-30 1 0 2 
25 I P 2789-S-2-1 -DM-1 56 4 2 3 0-15 1 0 3 

ICH 220 ( T r i a l  Check) 49 15 21 13 1-65 8 0 2 
Local Res i s tan t  44 I 2  9 10 0-40 1 2 
Local Suscept ib le  48 27 24 25 2-60 2 O 

- 
b/ Mean o f  2 rep1 i c a t i o n s  - 
C /  Mean of 2 rep1 i ca t i ons ,  scored on 1-5 sca le ,  - 



Table 5. Smut and downy mildew (DM) react ions,  and days t o  boot l e a f  
stage (DTOL) o f  the 19'11 IPMSII e n t r i e s  dur ing  the 1981 ra iny  
season a t  ICRISAT Center 

S 1 
No Entry DTBL Smut seve r i t y  ($1 b/ 

DM- 
Rep 1 Rep 2 l,leanc/ Range (%) 

1. SSC FS 252-5-4 53 0 0 0 0-0 3 
2. EBS 137-2-5-1 -Did-1 68 0 0 0 0-0 58 
3. I C l  7517-S-1 58 0 0 0 0-0 0 
4. EB 229-4-1 -S-7-3-D~-1 9 0 0 0 0-0 3 
5. P-483-S-2 62 0 0 0 0-0 0 

6. EB 112-1-S-1-1 52 0 0 0 0-0 0 
7. P-492-S-1 52 0 0 0 0-0 6 
8. MLC SN 75-1 -6-5-1 62 0 0 0 0-0 27 
9. P-489-S-3 62 0 0 0 0-0 4 
10 EB 116-1-1-S-3-1-Dil-1 58 0 1 < I  0-2 5 

1 1  EB 66-1-S-3-3 62 < I  0 < I  0-2 0 
12 EB 137-2-S-7-1-OM-1 52 < I  < I  (1 0-1 18 
13 NEP 588-5690-S-8-4 62 0 < I  (1 0-2 0 
14 EBS 46-1-2-S-2 50 < I  <I <I 0-5 0 
15 EB 117-4-3-S-2-2-DM-1 58 1 1 1 0-2 0 

I C H 2 2 0 ( T r i a l C h e c k )  44 92 90 91 45-98 0 
Local Resistant 52 5 (1 3 0-50 27 
Local Suscept ib le 52 63 70 67 35-95 2 

a/ Mean of 40 inoculated-bagged inf lorescences i n  2 r e p l i c a t i o n s  
61 DM incidence recorded i n  the DM nursery - 



Table 6. Smut and downy mi ldew ( W )  r e a c t i o n s  o f  the  1991 IPMSfi e n t r i e s  
d u r i n q  the  I q 3 l  r a i n y  season a t  Hiamey 

En t ry  
t!o 

Sample 
s i z e  i n  Smut s e v e r i t y  (%) b/ 0I.L 

a 
2 reps Rep 1 Rep 2 ~ e a n - I  Range (%) 

6. \,IC FS 151-S-1-1 
7 .  MLC SH 75-1-6-5-1 
5. P-489-S-3 
9. P-492-5-1 
10 PlEP 533-5690-S-8-4 

16 P-455-5-1 
17 IP 2789-S-2-1 -Dl!-1 
I 8  ICI 7517-S-1 
I 9  EB 209-1-6-5-7 
20 EB 54-1-1-5-7-3 

26 P-4116-S-1 
27 P-20-S-1 
28 P-10-S-I 
29 EBS 137-2-5-1 -DH-1 

ICH 220 ( T r i a l  Check) 

Local Res is tan t  
Local Suscep t ib le  

a/ Mean o f  2-40 inoculated-bagged l n f  lorescences i n  two rep1 i c a t i o n s  - 
b/ Mean inc idence  o f  2 rep1 i c a t  i ons  - 

16 



Table 7. Smut, erqot ,  downy mildew (DM), r u s t  and b l a s t  reac t ions  and days 
t o  boot l e a f  stage (DT6L) o f  the 19'31 IP:IS:! e n t r i e s  dur ing  the 
19:l r a i n y  season a t  Samaru 

C 1 
F.ntry OTBL b /  b/ C/ "u' 'ever i fy  ('1 ligof- o!,- R ~ -  Dla;/ 110 a 

Rep 1 Rep 2 ~ean-'~ange (%) ( 2 )  st s t -  

I I EB 229-4-1-S-7-3-DH-1 
12 EB 218-3-2-S-4-1-Dl!-1 
13 MLC SN 75-1-6-S-1 
111 ICI 7517-S-1 
15 VC FS 151-S-1-1 

I 6  SSC-FS 252-S-4 
17 EBS 137-2-5-1 -Dl!-1 
18 EBS 46-1-2-S-2 
19 EB 112-1-S-1-1 
20 EB 137-2-S-7-1-DM-1 

21 EB 132-2-5-5-2-OH-1 
22 NEP 588-5690-5-9-4 
23 I P 2789-5-2-1-DM-1 
24 P-20-S-1 
25 700130-5-1 -DM-1 

ICH 220  r rial Check) 
Local Resis tant  
Local Suscept ib le 

117 1 1 1 0-10 7 7 
47 1 <I  I 0-10 27 72 
52 2 1 I 0-10 30 47 
1111 3 < I  2 0-20 1 4  10 

1 3 2 0-10 7 7 

a/ Mean o f  20-40 inocula ted -bayed  inf lorescences i n  2 rep1 i c a t  ions 
6/ - ~ e a n  o f  2 rep1 i c a t  ions 
C /  Scored on 1-5  scale, mean o f  2 r e p l i c a t l o n s  - - Data no t  a v a i l a b l e  



Table 3. Smut, e rgo t  and downy mildew (OM) reac t ions  and days t o  boot 
l e a f  stage (DTBL) o f  the 1981 IPMSM e n t r i e s  dur ing  the 1981 
r a i n y  season a t  Bambey 

Entry 
No 

sample smut s e v e r i t y  ($1 Ergot- 
DTBL s ize  i n  b/  b/ 

2 reps Rep 1 Rep 2 ~ e a n a '  Range ($1 (%) 

I. 700130-S-1-OH-1 73 1 0 0 0-0 10 9 
2. ICI 7517-5-1 62 1 5  0 0 0-0 3 9 
3. EB 112-1-S-1-1 75 9 0 <1 0-1 35 7 
4. EBS 46-1-2-5-2 07 12 < 1 0 < I  0-3 20 2 
5. EB 11 6-1 -1 -S-3-1- 

DM- I 62 14 < I  0 < I  0-5 3 0  2 

6. EB 132-2-S-5-2-Otl-1 59 21 2 < I  2 0-15 10 1 
7. EB 137-2-S-7-1-DH-1 62 21 0 3 3 0-20 40 1 
8. NEP 588-5690-S-2-11 75 18 5 2 3 0-10 30 1 
9. EBS 137-2-S-1-DE1-1 7 '  3 3 3 0-5 10 5 
I 0  MLC S t t  75-1-6-S-1 (8 12 7 0 11 0-25 35 12 

26 P-483-S-2 52 37 61 72 67 0-100 7 6 
27 P-446-S-1 62 14 I 0  33 73 0-100 20 12 
23 SSC FS 252-5-4 
29 EB 229-4 -1 -~ -7 -3 -~ l l - l  - 

ICH 220 ( T r i a l  CheckYr4 40 90 77 34 10-100 20 1 
L o c a l R e s i s t a n t  56 17 35 0 33 0-100 40 2 
Local Suscept ib le 44 39 08 57 72 5-100 5 1 

a/ Mean o f  1-40 bagged inf lorescences I n  2 r e p l i c a t i o n s ,  - data no t  a v a i l a b l e  
61 trean o f  2 rep1 i c a t i o n s  - 



Table ?. Smut, ergot ,  downy mildew (Dl!), r u s t  and b l a s t  react ions and days 
t o  boot l e a f  stage (DTBL) o f  the 1331 IPltSLl e n t r i e s  dur ing  the 
l Q ? l  r a i n y  season a t  Kano 

S 1 b / smut severi ( Y  ( 4 ; )  ErqOt- DMk/ RuC/ Bla;/ 
No Entry DTBL Rep 1 Rep 2 ~ e a n i  Range st- st- 

I. P-10-s-1 
2. SSC FS 252-S-4 
3. F4FC 1285-8-7-S-1 
11. EB 54-1-1-5-7-3 
5. VC FS 148-S-1-DM-1 

6. P-489-S-3 
7. P-446-S-1 
8. EB 229-l1-1+7-3-DM-l 
9. NEP 588-5690-S-3-11 
10 ER 137-2-S-7-1 -DM-1 

1 1  I P  2789-s-~-~-DM-I  46 10 20 1 5  
12 MLC SN 75-1-6-5-1 52 1 5  - 1 5  
13 EBS 46-1-2-S-2 116 30 3 16 
I 4  EB 117-4-3-S-2-~-DEI-~ '15 2 36 19 
I 5  WC FS 42-~-1 -2 -~1 l -1  53 8 31 20 

26 P-483-S-2 45 22 47 34 
27 P-492-S-1 46 14 57 36 
23 EBS 137-2-S-1-DM-1 45 47 30 39 
29 WC FS 151-S-1-1 47 20 59 50 

ICH 220 ( T r i a l  check) 51 59 45 52 
Local Resis tant  50 6 12 9 
Local Suscept ib le 53 52 47 50 
- -- 

a/ Mean of 10-20 inoculated-bagged inf lorescences i n  2 rep1 i c a t  ions 
61 Mean o f  2 rep1 i c a t i o n s  - 
C/ Scored on 1-5 scale, mean o f  2 rep1 l c a t i o n s  - 



a / Table 10. Mean smut s e v e r i t y  (%I- o f  the 29 1931 IPMSN e n t r i e s  and the  
bl l oca l  checks a t  seven loca t ions  w i t h  across l o c a t i o n  e n t r y  means- 

and across e n t r y  l o c a t i o n  means 

Entry 
No 

c /  Location- Over- 
Hissar  Jam- ICRISAT Nia-  Samaru Bam- Kano a1 1 

nagar meY bey mean 

1. SSC FS 252-S-4 - 0 0 0 4 - 8 2  
2. P-489-S-3 < I  0 0 <1 1 9 1 1 3  
3. EBS 46-1-2-S-2 <1 2 (1 (1 4 < I  16 3 
4. MLC SN 75-1 -6-S-1 ( 1  0 0 (1 3 4 1 5 3  
5. EB 229-4-1-S-7-3-DM-1 < I  0 0 0 3 - 1 4 3  

6. EB 137-2-S-7-1-DM-1 < I  (1 < I  1 5 3 1 5 3  
7. NEP 588-5690-S-8-4 ( 1  < I  < I  < I  7 3 1 5 4  
8. EB 116-1-1-S-3-1-DM-1 (1 < I  < I  1 2 < I  26 4 
9. ICl 7517-S-1 (1 < I  0 4 3 0 2 4 4  
10 EB 132-2-S-5-2-DM-1 1 1  1 1  6 2 2 3 5  

16 I P 2789-5-2-1 -DM-1 6 3 1 1 3  7 6 1 5 7  
17 WC FS 148-S-1-OM-1 - 1 16 1 I 18 1 0 8  
18 EB 218-3-2-S-4-1-DM-1 9 1 I 8  3 6 2 7 8  
I 9  EBS 137-2-S-1 -DM-1 ( 1  1 0 25 4 3 39 10 
20 WC FS 151-S-1-1 6 2 3 (1 4 7 5 0 1 0  

Locat ion means f o r  t e s t  1 1 4 4 6 17 21 8 
e n t r i e s  
T r i a l C h e c k ( I C H 2 2 0 )  11 18 91 28 2 84 52 41 
Local Resis tant  1 1 0  3 0 6 33 9 9  
Local Suscept ib le 6 25 67 10 51 72 50 40 

a/ Each datum 1s the mean o f  2 rep. means and each rep. m a n  I s  der l ved  - 
from 10-20 inoculated-bagged heads except f o r  Bambey where heads were 
j u s t  bagged. b/Mean f o r  t e s t  e n t r l e s .  c/ A l l  f i g s .  a r e  rounded-off t o  
the nearest  w h a e  numbers. (-) da ta  not-provided. 
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-- 
Hc,an 51iiut s c v c r i t y  ( 2 )  a t  

' I  i.,c,,-ir .I;lnin;l- l C R  l SAT * l i  a! I i iy  San~;~ru flalilbr';' 1:;lnn 

, - I /  ( I  i r ?c t  i tioc 1 1 1  1 1  i ~ ~ r i , ,  r i n i  i l n ~ i i ~  - 

b /  The v a l i d i t y  OF t ! i c  r e i u l t  t i i l l  need con f  it-11l;ltion - 

T C R  8 2 - 0 0 0 6  



This report  was compiled by R,P. Thakur, K . V .  Subba Rao, and R.J. Wllliams 

Plant Pathologist ,  Technical Assistant, and Pr inc ipa l  Pathologist, respecti 

vely, Pearl M l l l e t  Improvement Program, ICRISAT. They are h fgh ly  lndebtec 

t o  a1 1 the cooperators who gave so much o f  t h e i r  time and f a c i  1 i t  les t o  

provide the data used i n  t h i s  report, 
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