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J / , C  13  I . ~ L ~ t + ~ w c r t i ~ n a l  Pear2 hfZZet Rust Nursew (IPMRN), aontaining 

45 antl-ipu, wae sent t o  cooperators a t  e ight  Indian locat ions .  &SuZt8 

were received +cm seven locations.  Screening o f  t e s t  e n t r i e s  oas 

e f f e c t i v e  at  a', the Zocations exoept a t  ICRTSAT Center. One 
entry P-1581 had sZ0 percent r u s t  a t  a l l  the  Zocations. Several 

t3ntpies incZuding 70048!-21-P, !) 222 700481-35-7, I P  537 B, 

1P 2084-,, Soun~i ,Mu2 i and /OO/;tJ.' - ' '  ir had shown high ZevaZs o f  

mt r e s i s t a n c ~  i ? r  ~ w v I ' I ; ~ ~ :  , I C S ~ :  ' I ,7 7 f l ~ e d  high res is tance 

t h i s  year also. 

La Pdpiniare ~ n t e r n a t i o n a ~ t ;  de la rouiZZe de p e t i t  mi2 ( I P M R N )  
conposde de 45 entrdes a d t &  e q d d i d e  aux coopkrateurs d h d t  

empiacemento en Inde. Les rdsuZtats ont  k t& r e p s  de sep t  em- 

p Zacernents. Le cribluge d t a i t  e f f i cace  d tous les  emplaaements 

o a f  GU Centre ICRISdT, m e  e n t d e  P-1681, a manifeetk une in- - 
feotation de 210% sur tous l e s  errplacements. Cet te  annke encore, 
Zes entrdes 700481-21-8, D 212 PI, 700461-35-7, I P  537 3, i? 2084-1, 

Soma Mali e t  ?00481-7-5 ont maintenu Zeur niveau QZevk de r k s i s t a c e .  



INTERNAWAL PEARL MILLET RUST, NURSERY 

INTRODUCTION 

Ofie o f  the  major ob jec t i ves  o f  the ICRISAT Pear l  M i l l e t  Pathology 

Program i s  t o  i d e n t i f y  broad-spectrum s tab le  res is tance t o  the  

important p e a r l  m i l l e t  diseases. The approach adopted t o  meet t h i s  

ob jec t i ve  i s  t o  expose promising l i n e s  t o  many populat ions o f  the  

pathogens under u ide  range o f  environmental condi t ions.  I n  1977 a 

Pre l iminary  Pear l  M i l l e t  Rust Nursery (PPMRN) w i t h  74 t e s t  e n t r i e s  

selected i n  two seasons screening a t  Hyderabad and Bhavanisagar uas 

tes ted  a t  s i x  Locations i n  I n d i a  w i t h  the  he lp  o f  cooperators. 

Considerable i n t e r e s t  uas shoun i n  t h i s  nursery and requests were 

received from a d d i t i o n a l  s c i e n t i s t s  t o  p a r t i c i p a t e  i n  t he  nursery. I n  

v i eu  o f  th is ,  t he  I n t e r n a t i o n a l  Pear l  M i l l e t  Rust Nursery (IPMRN) uas 

i n i t i a t e d  i n  1978. Since then the  t r i a l  i s  continued every year. In 

1 9 8 L t h e  t r i a l  was sent t o  e igh t  l oca t i ons  i n  Ind ia .  A t  the  t ime o f  

p repara t ion  o f  t h i s  repor t  r e s u l t s  uere received from seven Locations. 

A b r i e f  repor t  on r e s u l t s  i s  given here so t h a t  breeders and 
. , 

pa tho log is ts  can make use of the  data i n  planning t h e i r  f u t u r e  . ,  



TEST LOCATIONS AND COOPERATORS w 
Deta i ls  of the t e s t  locat ions  and cooperators from whom r e s u l t s  

uere received by March 30, are  given i n  Table 1. The Locations 

represent an exce l len t  coverage o f  Ind ian Locations where severe r u s t  

pressure occurs annually. 

ENTRIES 

The t r i a l  contained 45 en t r ies ,  I n r l ud ing  24 germplasm accessions 

selected a t  ICltl:tAl , ~ r , i i  I , ~ I  ,$ 1 , 3 0  1 -itid 21 best e n t r i e s  from the 1980 

IPMRN. The cooperdtor:, were i n v i t e d  t o  inc lude a Local suscept ib le 

check as an ind ica tor  o t  l oca l  r us t  pressure. 

SCREENING AND SCORING METHODS 

Screening uas conducted under na tu ra l  r us t  occurrence. The 

incidence assessment was made using Cobbls modif ied scale. A v i s u a l  

score o f  20 p lants  per ent ry  randomly selected i n  each r e p l i c a t i o n  uas 

taken and an average uas calculated. The r u s t  scores o f  Lower and 

upper leaves ( top four leaves) uere taken separately. 

RESULTS 

Detai led data separately f o r  the  Lower and upper Leaves and 

separately fo r  the tuo rep l i ca t i ons  a t  each o f  the  seven locationS;&Cre 
5 

presented i n  Tables 2-5. Houever, the r e s u l t s  obtaiped f rom t h q  $ t o p  

four Leaves only are being explained here since they are  of most 

importance i n  cont r ibu t ing  t o  y ie ld .  A summary o f  r u s t  inf.ect>@" On 

the top four Leaves a t  a l l  Locations i s  presented i n  Tab,le-L 



Rust Pressures a t  Test Locations 

ICRfSIT Censey: Twenty one entr ies uere rust free end the rust -----..- --- 
in fec t ion  on the remaining 24 entr ies ranged from 1 t o  6 percent only. 

Locat susceptible checks averaged 13 percent rust  wi th  r ran* of 13 

t o  18 percent. 

Kg&fil8ggCgi: Six ent r ies uere rust  free end 30 entries had <S 

percent rust. P-1566 developed 19 percent rust, greatest of a l l  the 

tes t  entries. Rust in fec t ion  on the Local susceptible checks ranged 

from 11 t o  18 percent wrth a mean of 13 percent. 

Ludhiana: No entry was rust free. Sixteen entrres developed (5 --- ---- 
percent rust and 21 c n t r l e s  had 6 t o  10 percent. The highest rust 

In fec t ion  on test  ent r tes uas 19 percent. Local suceptlble checks 

averaged 17 percent rust. 

K o v i l p a t t ~ :  A L L  the entr ies debeloped rust  and the rahge of ----- ---- 
infection was from 10-43 percent. Local susceptible check averagld 21 

' perdent r id. 

*& Pi_ngi OnZY one ehtry P-545 wls rust  free. Housver, 28 ent r les  
a 

dehelopdd Y5 percent wft. Rust in fec t ion  on the remaining entr ies 

' + a h $ e d ' f + t a 1 l ~  t o  21 percent ercept f 6 r  7001681-22-8, 700481-35-7, 

''?Ib&--46-?; arc8 P i 4 4 9  wh4ch had Less than 10 percent rust. Local 

' LI.1 
8 ~ % ~ ~ ~ ~ ~ ' 8 h ' + c k ~  d t v e l ~ ~ e d  25 perCeht inearl rust. 

.P 

'&kgpEgyp: Fourteen entr ies uere rust  f ree  end 18 had (5 percent 
r 



rus t .  Remaining en t r i es  developed 10 t o  29 percent r u s t  w i t h  t h e  

except i on  o f  700481-33-1, 700481-23-14 and .D-130 which had l e s s  than 

10 percent rust. Local suscept ib le checks averaged 38 percent rus t .  

Bhavanisag_a_r: Four en t r i es  -- P-1581, P-1578, P-139, and P-130 --------- 
uere rus t  f r c e  and 25 en t r i es  developed (5 percent rus t .  The 

remaining en t r i es  a lso  developed less  than 10 percent r u s t  except f o r  

MLC-SN-6-1-2 arid MLC-SN-92-1-1 which developed 18 and 25 percent rust, 

respect ive ly .  L r j c a l  :A, ,:, ! . . r - i  c ! . I ) L , .  developed 43 t o  58 percent 

rus t  u i t h  a r ~ , ,  , ' .  t t , ,  

Performance of En t r i es  Across Locations 

Across Location performance o f  en t r i es  based on t h e  mean o f  t he  

t uo  rep l i ca t i ons  a t  each l oca t i on  are presented i n  Table 6. E n t r i e s  

uere ranked on the bas is  o f  maximum rus t  incidence a t  any Location. 

Where the rus t  incidence values are the  same f o r  more than one 

ent ry ,  these en t r i es  are ranked on across Locat ion mean inc idence 

values. 

No ent ry  uas rus t  f ree a t  a l l  locat ions.  F ive  e n t r i e s  i n c l u d i n g  

700481-33-1, P-1581, P-1564, 700481 -21-8, and P-1578, averaged (5 

percent rus t  and 27 en t r i es  averaged (10 percent rust .  O f  these o n l y  
, 7, . 

one en t r y  P-1581 developed (10 percent rus t  a t  a l l  locat ions .  

Local suscept ib le checks showed Large v a r i a t i o n  i n  r u s t  i n f e c t i o n  

among Locations. Mean rus t  i n f e c t i o n  recorded was Louest 9% ICRISAT 
.a ,&. 

Center (12.8%) and highest (53%) a t  Bhavanisagar. Houevw,'h.em PUSt 

+: i n f e c t i o n  f o r  t e s t  en t r i es  uas greatest  a t  K o v i l p A t t i  (23.3%) 'an$' i* 

uas more than mean rus t  i n f e c t i o n  obtained on l o c a l  suscep t i b l e  chc-~ks 



(21.5%) a t  t h a t  Location. 

OTHER DISEASES 

J~yfiy ei.!&y Am: Records on DM incldence occu r r i ng  under 

n a t u r a l  condit ion, except a t  the  ICRISAT Center where t h e  t r i a l  was 

p lan ted  i n  DM nursery, uere taken a t  Durgapura and K o v i l p a t t i .  

De ta i l ed  data are presented 4n Table 7. 

Eleven e n t r i e s  - P-545, P-555, P-542, P-543, 700557-10-1, D-212P1 

P-24, P-15, IP-2084-1, MLC-SN-6-1-2, and D-130-OW j r e e  a t  a l l  t he  

t h ree  Locations. A L L  t he  o the r  e n t r i e s  a l s o  except IP-1662-L, 

700481-34-8, coL lec t ion-63 and co l lec t ion-41 a t  ICRISAT Center and 

P-1581, co l lec t ion-41 and co l lec t ion-91 a t  K o v i l p a t t i  uere e i t h e r  f r e e  

o r  had Less than 10 percent DM. incidence. 

Local  suscpet ib le  checks were DM f r e e  a t  Durgepura and 

K o v i l p a t t i .  A t  ICRISAT Center, however, suscept ib le  check averaged 86 

percent DM u i t h  a range o f  79-94 percent. 

E~ggt :  Natura l  e rgot  incidence was recorded a t  Durgapura, 

K o v i l p a t t i ,  Kudumiamalai and Pune. No en t r y  developed ergot  a t  

Durgapura. The greates t  e rgot  occurred a t  Pune fo l l oued  by 

Kudumiamalai and K o v i l p a t t i .  

,,, A t  Pune, e n t r y  P-1578 was free, 700481-21-8 had 5 percent ergot 

and' s i x  o the r  e n t r i e s  developed 10-15 percent ergot. The remaining 

e n t r i e s  developed 18-50 percent ergot.  

 entry a t  K o v i l p a t t i  and Kudumiamalai was ergot  f ree.  However 

rev&r&J" dn tc ies  had (5 percent ergot  a t  t he  t uo  Locations. The most 

m e c e p t i b l e  e n t r y  a t  t he  two Locat ions was col lect ion-63. De ta i l ed  

data  are  presented i n  Table 8. 



Smut: Records on smut incidence were taken a t  Durgrpura, ---- 
Kovi l p a t t i  and Kudumiamalai. No en t r y  developed smut a t  K o v i l p a t t i .  

A t  the  o ther  two locat ions  a l so  smut occurred i n  t racer .  F i ve  q n t r f e s  

a t  Durgdpura and s i x  e n t r i e s  a t  Kudumirmrlai deveL0p.d d 0  percent  

smut. 

DISCUSSION 

B h a ~ c r r , i ~ . ,  I ,  - i s  i,l , ,cA.  .t c. mu.;: occurs i n  e p i p h y t o t i c  form 

every year. 1 1 ,  j , a suscpet ib le  checks averaged 53 

prr,-nt mean t .',t uh i ,  '1 1s an evldence f o r  an adequate r u s t  p ressure  

a t  t ha t  Location. Lou Levels o f  r us t  i n f e c t i o n  on t e s t  e n t r i e s  have 

been due t o  L f ~ t ' i r  h i gh  l eve l s  o f  r u s t  res is tance a t  t h a t  l oca t i on .  

Screening has been e f f e c t i v e  a t  Kov i l pa t t i ,  Puns and Durgapur- ,,. ,o. 

A t  Kudumiamalai, Ludhianr and ICRISAT Center r u s t  p ressure  was 

inadequate. 

Many e n t r i e s  showed h igh  Levels o f  r us t  res is tance and s t a b i l i t y  

o f  r us t  res is tance i n  several  e n t r i e s  i n c l u d i n g  700481-21-8, 

700481-35-7, IP-537 8, 700481-7-5, IP-2084-1, Souna MaLf and D 212 P1 

was confirmed. 



The 1982 IPHRN 

The IPMRN u i l l  becontinued i n  1982. Several new sources of 

resistance from germplasm i d e n t i f i e d  at  Bhavanisagar during 1981 w i l l  

be included. Entr ies f o r  t h i s  t r i a l  are welcome from sc ien t i s ts  i n  

the nat ional  programs provided they have been shown t o  be rust  

res is tant  a t  the  home Locations. 

SEED SUPPLY 

Scient is ts  who went seed of any entry l i s t e d  i n  t h i s  report 

should send a request t o  Pathologist ( M i l l e t )  a t  ICRISAT (address 

given ins ide back cover of t h i s  report)  ind icat ing tha t  seed request 

i s  from the 1981 IPMRN. 



T I  I .  Cooperators and locations i n  the 1981 1-N 

1 1 ~ ~ 1 1 '  . > , I . !  

Durgnpii : 

Pune 

ICl!lsAT 

B h a v n r ~ i  sagar 

Kudumiamalai 

Kovilpatti 

Cooperators 

S.S. Chahal 

Govind Singh 

M.S. Rdne 

S.D. Singh E 1 ' .  . Reddy 

S .D. Singh 

S .  Muthusamy 

D.S. Aaron 



Table 2. Percent rust incidence in  45 entries and local suscsptible in the 1981 
IPl4RN at ICRISAT Center and Kudmiamlai 

Bitry ICRISAT Center Kudumimaiai . 
tower leaves ,Upper leaves k r  leaves Upper leaves 

R1 R2 R1 R2 R1 R2 R1 R2 

700557-10-1 
Souna Mali 
MLC-SN-6-1-2 
MLC-SN-92-1-1 
Collection-29 

Cbllection-41 
Collection-45 
Collection-63 
Collection-75 
Collection-91 



T,lble 2 (Contd.) 

Entry ICRISAT Center Kudmianalai 
Lower leaves , Upper leaves tower leaves Upper leaG 

R1 R2 R1 R2 RI R2 R1 R2 

Location nlean 
for entries 4 6 1 2  7 7 ; 4 

Local susceptiblesa 28 36 10 16 31 32 12 1 4 .  

--- 
Mean of f i v e  plots in  each replication 



Table 3. Percent rust incidence i n  45 e n t r i e s  and local  suscept ible  in the  1981 
IPMRN a t  Ludhiana and Kovilpatti . 

r .  
~ n k r i ,  ' ,'i i Ludhiana Kovi lpat t ' i  

Lower leaves Upper leaves tower leaves Upper leaves 
R1 R2 R l  R2 R1 R2 R1 R2 

700557-10-1 58 30 17 7 25 18 17 21 
Soma Mali 15 1 5  9 4 33 25 20 21 
MU:-SN-6-1-2 28 1 5  13  2 18 25 22 23 
MLC-SN-92-1-1 60 33 10 4 25 25 24 24 ' Collection-29 33 30 16 3 25 65 16 51 



Table 3 (Contd. .) 

Entry LudhirJIa Kovilpatt i .. 
h e r  leaves Upper leaves h e r  leaves Upper leaves 

Location mean 
for entries , 3 2  30 10 5 23 30 20 26 

-- -- 

Hem of f ive  plots in erch.rrplicrtion 



Table 4 .  Percent rus t  incidence in  4 5  e n t r i e s  and local  susceptible  in the 1981 
IPMRN a t  Pune and Durgapura 

Puns Durgapura 
Lower leaves Upper leaves Lower leaves Upper leaves 

R 1  R2 R 1  R2 R 1  R2 R1 R2 

700557-10-1 25 25 7 7 10 0 9 0 
Souna Mali 10 10 4 3 10 0 5 0 
MLC-SN-6-1-2 65 10 21 17 10 0 10 0 
MLC-SN-92-1-1 40 40 16 19 0 10 0 9 
Collection-29 25 25 13 7 10 0 5 0 



'Sable 4 .  (Contd..) 

hme Durgapura 
Entry Lower leaves Upper leaves tower leaves Upper leaves 

R l  R2 R1 R2 R1 RZ R1 R2 

Location mean 
f o r  e n t r i e s  20 16 6 6 10 6 8 5 

Local suscept iblesa 55 55 24 27 54 40 41 33 

Mean of f ive  p l o t s  i n  each rep l i ca t ion .  



Table 5. Percent rust incidence i n  45 ,entr ies  and local susceptible 
in  the 1981 IPMRN a t  Bhavanisagar 

Entry 

700557-10-1 
Souna Mali 
MLC-SN-6-1-2 
MLC-SN-92-1-1 
Collection-29 

Bhavanisagar 
Lowe rlFaTe s- Vpper leaves  

R1 R2 R1 R2 



Tah le  5. (Contd . . )  

Entry 
Bhavanisagar 

Lower leaves I 

R1 R2 *?? lev 

1.ocation men11 for 
e n t r i e s  

Local s u s c e p t i b l e s a  

a 
Menn o f  f i v e  p l o t s  i n  each replication. 



.-lwJmuIm b 0 0 . 4 U  U 3 U N N  - uu-  W N r . N A  N N H N N  R2ss: 
d d d d d  d d d d d  d d d d d  d d d d d  





%enn 1 4  n ~ n y  mildew incidence (%) in 1981 IPMRN entries at 
~ L I ~ . ~ . I , > . . I  . I ,  Kovilpatti and ICRISAT Center 

Durpapura Kovilpatti ICRISAT 

700557 - 1  0 -  1 
S ~ L I I I ? ~  b1.l l i 

M1.C - SF.; 0 1 .' 
M1.C-SN X -  1 1 
Col I c c t  1un- ! I  

Col l e c t i o ~ l - 4 1  

Col lec t ion-45 

Col 1 ec't i on -O:> 
Col l ec t   on-75 
CoI I c c  t ! ? I1  -91 

Collect  i o n - 1 5  
IP-537-R 
I P - 1 6 6 2 - L  
I P - 2 0 8 4 - 1  
D-72 



r r ~ t  ry Durgapura Kovilpat t i  ICRISAT 

I' 144s  
P - 1 5 6 4  
P - I  566 
P-1 578 
P - 1 5 8 1  

' I  M L ' I I I  ,>I I I t [ ~ l o t s  in each replication.  



. . 
Mean Ergot incidence (8) in 1981 IPMRN entries at 
' ~ g ~ ~ l ~ a t f i ,  Kudumiamalai and Pune 

7 

Entry Kovilpatti Kuduniamalai Pune , 

700557-1 0-1 
Souna Mali 
MLC-SN-6-1-2 
MU:-SN-92 -1-1 
Collection-29 

Collection-41 
Col lection-45 
Collection-63 
Collection-75 
Collection-91 



Table 8 (Contd.. ) 

Entry Kovilpatti Kudumiamalai Puns 

Local susceptiblesa 8 13 3 2 

B Mean of f ive  plots i n  each replication. 



T h i s  r e p o r t  was  c o m p i l e d  by S.D.  S i n g h  a n d  P .  F ld l l a  Keddy 

a n d  R.  G o p i n a t h ,  P l a n t  P a t h o l o g i s t  a n d  T e c h n i c a l  A s s i s t a n t s ,  Pei1r.1 

M i l l e t  Improvemen t  P r o g r a m ,  ICRISAT. They  a r e  i n d e b t e d  t o  a l l  t h e  

C o o p e r a t o r s  who g i v e  s o  much o f  t h e i r  v a l u a b l e  t i m e  a n d  f a c i l i t i e s  

t o  p r o v i d e  t h e  d a t a  u s e d  i n  t h i s  r e p o r t .  
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