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THE F I R S T  PEARL MILLET DISEASE MONITORIN6 NURSERY, 1984 

( PMDMN) 

Epidemics r e s u l t i n g  f rom t h e  g r a d u a l  b u i l d - u p  o f  a  new pathogen 

p o p u l a t i o n  can s e v e r e l y  damage a  p e a r l  m i l l e t  c u l t i v a r  o v e r  a  wide 

a rea  i n  a  y e a r  u h i c h  f a v o r s  d isease  development. Severa l  p e a r l  m i l l e t  

c u l t i v a r s  were wi thdrawn i n  t h e  p a s t  because o f  t h e i r  s u s c e p t i b i l i t y  

t o  downy mi tdeu.  U n f o r t u n a t e l y  t h e i r  c u l t i v a t i o n  was abandoned o n l y  

a f t e r  ep idemics developed on them, r e s u l t i n g  i n  s e r i o u s  economic Loss. 

The f a i  l u r e  t o  r e p l a c e  c u l t i  vars  b e f o r e  they  exper ienced  s i g n i f i c a n t  

y i e l d  Losses due t o  downy mildew might  be due i n  p a r t  t o  t h e  absence 

o f  a  r e l i a b l e  method f o r  s y s t e m a t i c a l l y  r e c o r d i n g  t h i s  'breakdown' i n  

r e s i s t a n c e .  By m o n i t o r i n g  d isease  l e v e l s  i n  c u l t i v a r s  o v e r  years and 

a t  l o c a t i o n s  u h i c h  a r e  r e p r e s e n t a t i v e  o f  t h e  m i l l e t  g row ing  areas o f  

Ind ia ,  i t  i s  p o s s i b l e  t h a t  i n f o r m a t i o n  c o u l d  be o b t a i n e d  on u h i c h  t o  

base d e c i s i o n s  r e g a r d i n g  w i t h d r a w a l  o f  c u l t i v a r s  b e f o r e  farmers 

exper ience  severe  d isease  Losses. Wi th  t h i s  i n  view, t h e  p a t h o l o g i s t s  

g a t h e r e d  a t  Junagadh d u r i n g  t h e  AICMIP Workshop i n  A p r i l  1984 agreed 

t o  i n i t i a t e  a  P e a r l  M i l l e t  Disease M o n i t o r i n g  Nursery  (PMDRN) w i t h  t h e  

f o l  l o u i n g  o b j e c t i v e s :  

1. To m o n i t o r  downy mi ldew development on commonly grown c u l t i v a r s  i n  
ho t -spo t  Locat  i o n s  

2. To g a t h e r  i n f o r m a t i o n  r e g a r d i n g  change i n  t h e  downy mildew pathogen 
p o p u l a t i o n .  

3. To c o l l e c t  d a t a  on  t h e  p reva lence  and s e v e r i t y  o f  o t h e r  diseases, 
i n c l u d i n g  ergot,  smut and r u s t .  

4. To d e t e c t  t h e  occur rence  o f  new d iseases.  

The d e t a i l s  o f  e n t r i e s  s e l e c t e d  f o r  t e s t i n g  i n  t h e  1964 PMDMN a r e  
g i v e n  i n  Tab le  1. 



Page 2 

A l l  t h e  r e l e a s e d  c u l t i v a r s  which a r e  w i d e l y  grown by t h e  f a m r s  

s h o u l d  be i n c l u d e d  i n  t h i s  t r i a l .  I n  o r d e r  t o  make judgement 

r e g a r d i n g  t h e  change i n  t h e  pathogen p o p u l a t i o n  a n d l o r  t h e  g radua l  

b u i l d - u p  o f  inoculum, t h e  g e n e t i c  v a r i a b i l i t y  i n  t h e  seed s tocks  t o  be 

used over  y e a r s  must be e l i m i n a t e d .  Thus 10 kg seed o f  each cand ida te  

e n t r y  uas procured. A l l  t h e  f o u r  seed s tocks  a r t  b e i n g  kep t  i n  

r e s e r v e  i n  c o l d  s t o r a g e  a t  ICRISAT Center.  Seed f rom t h i s  s t o c k  o n l y  

w i l l  be used. E n t r i e s  u i l l  be added t o  t h e  t r i a l  whenever i t  seems 

d e s i r e a b l e  t o  do so. 

LOCATIONS 

The l o c a t i o n s  and coopera to rs  i n  t h e  1984 PMDMN a r e  L i s t e d  i n  t h e  
Table 2. 

Though t h e  t r i a l  was grown and observed a t  10 Locations, these 

u e r e  n o t  e n t i r e l y  r e p r e s e n t a t i v e  o f  t h e  whole m i l l e t  growing area o f  

t h e  coun t ry .  For example, t h e  t r i a l  uas n o t  tested,  f o r  one reason o r  

another ,  a t  any l o c a t i o n s  i n  Haryana. Tami l  Nadu and U.P. Attemps t o  

r e c t i f y  t h i s  s i t u a t i o n  i n  t h e  f u t u r e  u i l l  be made. For a p roper  

sampl ing of t h e  p r e v a l e n t  pathogen p o p u l a t i o n  and i n c r e a s e  o r  decrease 

i n  t h e  d isease  Leve ls  i n  a p a r t i c u l a r  area over  years, i t  i s  necessary 

t o  grow t h i s  t r i a l  i n  a l l  major  m i l l e t  growing areas. 

DATA RECORD 

The p r ime o b j e c t i v e  o f  t h i s  t r i a l  i s  t o  g a t h e r  i n f o r m a t i o n  on t h e  

v a r i a b i l i t y  and changes i n  t h e  i n c i d e n c e  and s e v e r i t y  o f  downy mildew. 

However, t h e  coopera to rs  were requested t o  c o l l e c t  d a t a  on ergot ,  

smut, rust ,  and o t h e r  d iseases  p resen t .  The method o f  r e c o r d i n g  were 
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s i m i l a r  t o  those  as used i n  IPRDRN, IPREN, IPMSN and IPMRN t r i a l s .  

Sca le  f o r  r e c o r d i n g  b l a s t  i s  a l s o  d e s c r i b e d  i n  t h e s e  b o o k l e t s .  

RESULTS 

P l a n t  p o p u l a t i o n  was adequate (>30) i n  b o t h  r e p l i c a t i o n s  a t  a l l  

l o c a t i o n s ,  excep t  a t  New DeLhi where one en t ry ,  WC-C75, had Less t h a n  

30 p l a n t s  i n  each r e p l i c a t i o n .  The DM i n c i d e n c e  and s e v e r i t y  f o r  a l l  

e n t r i e s  a r e  p r e s e n t e d  i n  Table 3. 

DM was p r e s e n t  a t  a l l  L o c a t i o n s  except  a t  D h o l i .  The l o c a t i o n s ,  

however, g r e a t l y  v a r i e d  i n  p r o v i d i n g  d i s e a s e  p ressure .  ICRISAT and 

Ludhiana p r o v i d e d  t h e  most severe  DM p r e s s u r e  and Aurangabad and New 

D e l h i  t h e  Least o f  t h e  Loca t ions  where DM occur red .  L i k e w i s e  t h e  

r e a c t i o n s  o f  c u l t i v a r s  v a r i e d .  BJ 104, f o r  example, developed much 

more severe  DM t h a n  o t h e r  c u l t i v a r s  a t  a l l  Locat ions,  and i t  was 

f o l l o w e d  i n  s e v e r i t y  by BK 560. A l though  t h e  d a t a  c l e a r l y  show t h e  

s u s c e p t i b i l i t y  o f  BJ 104 ,  they  a l s o  show t h a t  BK 560 can no  Longer be 

c o n s i d e r e d  r e s i s t a n t .  The r e s i s t a n c e  Leve ls  of WC-C75 (excep t  Mysore) 

and MBH 110 were good. 

Other  d iseases :  

Records on t h e  n a t u r a l  occur rence  o f  ergot ,  smut, r u s t  and b l a s t  

were t a k e n  a t  a l l  t h e  Locat ions.  The d e t a i l e d  d a t a  (mean o f  two 

r e p l i c a t i o n s )  a r e  p r e s e n t e d  i n  Tab le  4. 

Ergot,  smut, r u s t  and b l a s t  were r e p o r t e d  on  a l l  t h e  c u l t i v a r s .  

However, l o c a t i o n s  g r e a t l y  d i f f e r r e d  w i t h  respec t  t o  p r e v a l e n c e  a n d l o r  

s e v e r i t y  of one o r  more d iseases.  E r g o t  was most severe  a t  Pune on  
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t h e  m a j o r i t y  o f  t he  c u l t i v a r s  f o l l owed  by Mysore. Smut, on t h e  o the r  

hand, was more common a t  New De lh i  f o l l owed  by Ludhiana. B l a s t  uas 

repor ted  on ly  f o r  Ludhiana, Durgapura, Sumarpur and Dhol i .  O f  some 

concern was the  presence o f  severe r u s t  on a l l  e n t r i e s  and a t  t he  

m a j o r i t y  o f  the  Locations, i n d i c a t i n g  the  h igh  degree o f  r u s t  

s u s c e p t i b i l i t y  i n  a l l  c u l t i v a r s .  

DISCUSSION 

BJ 104 was recommended f o r  v i t h d r a u a l  from c u l t i v a t i o n  i n  a l l  

s t a t e s  except Rajasthan i n  1984. un fo r tuna te l y ,  i t  caused 

cons iderab le  y i e l d  l o s s  i n  1983, and i n  1984 i t  was grown i n  many 

s t a t e s  where s i g n i f i c a n t  damage occurred, e s p e c i a l l y  i n  Haryana. Such 

epidemics not  on ly  cause ser ious  economic losses, adding t o  t he  

m ise r i es  of t he  farmers, but a l s o  they have Long Last ing  e f f e c t  i n  

p o s s i b l y  j eopa rd i s i ng  the  s u r v i v a l  o f  o the r  r e s i s t a n t  c u l t i v a r s  by 

adding enormous amount o f  inoculum t o  the  ground. Th is  has happened 

i n  I n d i a  severa l  times; f i r s t  when severa l  repeated epidemics o f  DM 

occurred on HB 3 i n  t he  e a r l y  t o  mid 1970s, and more r e c e n t l y  when 

epidemics occurred on BJ 104. The f i r s t  was a  he lp less  s i t u a t i o n  

because t h a t  t ime the re  were no r e s i s t a n t  m a t e r i a l s  a v a i l a b l e  t o  

rep lace HB 3. I n  t he  second case, however, we cou ld  n o t  replace 

BJ 104 i n  t ime eventhough ue had the  c a p a b i l i t y  t o  do so. Thus the  

f i r s t  oppo r tun i t y  t o  s top  DM epidemic i s  Lost. The immediate removal 

o f  BK 560 i s  another oppo r tun i t y  t o  s top  f u r t h e r  epidemics. The data 

presented (Table 3)  c l e a r l y  show the  s u s c e p t i b i l i t y  o f  BK 560 from 

Karnataka t o  Punjab. I n  Tamil Nadu, 100% DM has been seen i n  BK 560 

i n  1983 i n  Cuddalore D i s t r i c t  and a l s o  i n  1984 (Singh, Unpublished). 
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So i t  would seem t h a t  se r i ous  c o n s i d e r a t i o n  shou ld  be g i v e n  t o  t h e  

w i thdrawal  o f  BK 560. 

MBH 110 i s  h i g h l y  r e s i s t a n t  a t  a l l  t h e  l o c a t i o n s  tested.  However 

t he  occurrence o f  DM on t h i s  c u l t i v a r  increased i n  inc idence i n  1984 

over 1983. Although DM l e v e l s  a r e  s t i l l  very lou, t h i s  i s  an 

i n d i c a t i o n  t h a t  t h e  u s e f u l  L i f e  o f  MBH 110 may be l i m i t e d .  

The r e a c t i o n  o f  WC-C75 a t  a l l  (except  Mysore) l o c a t i o n s  i s  as was 

expected. A t  Mysore, i t  has developed 9% DM s e v e r i t y .  However, i n  

t he  1984 IPMDMN a t  Mysore, WC-C75 showed o n l y  4% DM s e v e r i t y .  

Another impor tant  p o i n t  i s  t h e  r u s t  r e a c t i o n s  o f  these c u l t i v a r s .  

I t  appears t h a t  a l l  o f  our c u l t i v a t e d  m a t e r i a l s  a re  h i g h l y  suscep t i b le  

t o  rust ,  and i f  proper a t t e n t i o n  i s  no t  p a i d  t o  manage t h i s  

p o t e n t i a l l y  impor tant  disease, i n  some years i t  may be a major y i e l d  

reducer. 

Th is  was the  f i r s t  year o f  t he  PMDMN and response from t h e  

cooperators was h i g h l y  encouraging. However, f o r  t he  proper  and 

e f f e c t i v e  f u t u r e  o p e r a t i o n  and u t i l i z a t i o n  o f  t h i s  nursery, t he  

f o l l o w i n g  p o i n t s  need t o  be c a r e f u l l y  considered. 

1. C u l t i v a r s  should be added t o  t h e  nursery  as they become u i d e l y  
c u l t i v a t e d .  

2. The nursery  shou ld  be grown i n  more locat ions ,  e s p e c i a l l y  i n  
Haryana, Rajasthan, and Tami l  Nadu. 

3. Should t he  nursery  be grown a t  reserach s t a t i o n s  o r  i n  farmers '  
f i e l ds ,  and who shou ld  organ ize  t h e  nursery? (ICRISAT organ ized i t  
i n  1984, i s  keeping t h e  seed supp ly  i n  c o l d  storage, and would be 
happy t o  organ ize  i t  i n  t h e  f u t u r e  i f  a l l  agree). 

4. I s  da ta  acqu i red f rom t h e  nursery  t o  be used t o  determine uhat  
c u l t i v a r s  shou ld  be withdrawn from c u l t i v a t i o n ?  I f  so, on uhat  
b a s i s  w i l l  such d e c i s i o n s  be made? 



Table  1. D e t a i l s  o f  e n t r i e s  i n c l u d e d  i n  t h e  1984 IPMDMN 

E n t r y  P a r e n t a g e t o r i g i n  Bred a t  Released S ta tus  
( yea r )  

-----------------------------------------------------------------___L. 

BJ 104 5141A x J104 Y.DeLhi 1977 Recormended for 
u i t h d r a w a l  (1984) 

B K 5 6 0  5 1 4 1 A x K 5 6 0  N.Delhi 1977 Con t i nu ing  

WC-C75 World Composite ICRISAT 1982 I* 

MBH 110 - MAHY C O  1982 11 

-----------------------------------------------------*--------------- 

Table  2 .  L o c a t i o n s  and coopera tors  f o r  t h e  1984 PMDMN 

---------------------------------------------------------------------,-. 
L o c a t i o n  Cooperators S ta te  ........................................................................ 
Aurangabad 

D h o l i  

Durgapura 

ICRISAT 

Jamnagar 

N.B. Pauar Maharashtra 

B. Mishra  B i  har  

Govind Singh Rajasthan 

S.D. Singh1S.B. K ing A.P. 

S.D. Nafade Gujara t  

Ludh i ana S.S. ChahaL Punj ab 

Mysore H.S. Shet ty  Karnataka 

New D e l h i  S.B. Nathur D e l h i  

Pune S.G. Bangar1N.S. Rane Raharashtra 

Sumerpur Govina Singh Ra j as t  han 



[able 3, Downy mildew incidence (XI and sever i t y  (XI of the four 
e n t r i t s  i n  t h e  PRDMN grown a t  10 locat ions dur ing the 
1984 ra iny  season 

. ~ I . . ~ ~ ~ ~ ~ ~ ~ o ~ ~ - - - - - o ~ ~ m r ~ ~ r o - ~ - ~ r ~ ~ ~ - - - - ~ ~ ~ ~ - ~ - - ~ - ~ - - - ~ - - - - C - - ~ m - - ~ ~ ~  

.oca t ions BJ 104 BK 560 MBH 110 UCmC?5 
- . I - - I I L C - I -  - - . . w w - I I - .  - I - - - I L C I I  C - - - - - I I - L  

Ine, Sev, Inc, Sev, Inc, Sev, Inc, Sev, 
,*- ~~~~~~~-~------~L--C..--I-ILLC~II.I-IL~~--~LL.L-L~.,--I------I~~I~.~~ 

Iurgapura 5 5 3 0 1 9 6 0 0  0  0  

ICRISAT 89 76 34 15 1 1  2  Z 

Jamnagar 40 27 5 3 0 0  2  1 

Ludhiana 91 83 23 16 1  1 0  0  

My sore 26 18 14  10 3 2  1 4  9 

New D e l h i  2 5 1 3 0 0 0 0 0 0  

Pune 66 54 11 9  0  0  5 4 

Sumerpur 

L I I I I - - ~ ~ ~ ~ L I - I I I I ~ ~ ~ ~ ~ ~ w . . r r . L C ~ C ~ ~ ~ - ~ ~ ~ ~ - ~ ~ ~ o ~ w ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ r ~ r ~ w ~ w ~ ~ ~ o  

Mean 43 32 11 6 (1 (1 2  Z 
- - - - - - - - - - - - w - - - - - - c - c c - - - - - - - - - - - - - w - - - - - c c c - - r r - r - - - - w - - c c - - - - - - w w w  
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