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THE 1919 INTERNATI WAL PEARL HISLET DOWNY HlLOEV NURSERY (IPIIDIIN) 

The In te rns t ione l  Pearl  M i  1 l e t  D Isews Resistance Testing Program (IPnDRTP) 

was I n i t i a t e d  i n  1976 w i t h  the establishment of the l n t e r n r t l o n a l  Pearl  

I l l  l l e t  Downy Hi l d e w  N u r ~ e r y  (IPIIDCIN). The IPMDMN program 1 %  on In te rna t iona l  

cooperative a c t i v i t y  through which peor l  m i l  l e t  c u l t l v a r s  are t e r t o d  for  

degree and s t a b i l i t y  of raslstance t o  downy mlldew. The r e s u l t s  o f  the 

1976, 1977 ond 1978 IPHDMN, which w r e  tested by cooperators at m r e  than 

20 locat ions i n  s i x  countries I n  A f r i c a  and Asis, lnd lcated major d l f f s r o n c r ~  

k t m e n  tes t  e n t r l e s  i n  level  and stab1 l i t y  o f  downy m l  ldew resistance, and 

betwarn locat ions i n  the saver i t y  and v i ru lence o f  the downy mildew pathogen 

(Sckro8~om ~ ~ m i n i o o l u ) .  As tho t r i a l  provlded valuable Information i n  

i t s  three years of operat ion there was considerable support f o r  I t  to  con- 

t inue. I n  1979 the four th  IPHDW( was d l b t r i b u t e d  t o  cooperator, a t  26 iwa- 

tlmo in  e ight  countr ies I n  A f r l c a  end Asla. At the time o f  preparat ion o f  

t h l s  report r e s u l t s  have been recelved from I 3  locat  Ions. The repor t  I s  

being prepared a t  t h l s  t ime,  though a l l  r e s u l t s  hove not b a n  recoivcd, I n  

order tha t  the data and e n t r i e s  may be used I n  the 1980 main growing scaron, 

TEST LOCAT l OMS AND COOPERATORS 

Deta l l s  o f  the tes t  locat ions m d  the cooperators from whom data was re=- 

ived by January 20, 1980 are given I n  Table 1. The locat ions represent an 

excel lent coverage o f  lnd lan  and Uest A f r i can  mi 1 let gra r lng  rsglons. 



ENTRIES 

The t r l a l  contalmd 45 test entrles and cooperators rare lnvlted t o  include 

4 1-1 surerptlble af ter every ten tast entrles to  act as an "Indicator" 

of locrl DW pressurn. In 1976 and 1977 the entries m r e  chosen mainly on 

t h l r  prrformancr in  the DC( screening nursery at tk ICRISAT  Center ( e rup t  

thrt 10 of the 1977 IPHDnrc entries were carried forward from the 1976 IPHDHN) 

In  1977 a PRE-IPHDNN of IS0 entries was operated at a few key DM "hot spot" 

lacrt lonr In Uest Afrlca and India. This t r l a l  greatly fac i l i t a ted  chooslng 

frm t h  candidate entr ies those whlch would enter the IPHD)10 in the follow- 

Ing year. S i n a  1977 the PRL-IPHDDCIN has been operated annually, The 

auJorlty of the 1919 IPnOnn entries therefore were those that had performed 

wslf at a l l  locations In the 1978 PRE-IPMDHN. The 1 1  best llnes from the 

1978 IPDCIW ware also Included. 

RESULTS 

Three infection parameters were calculated: 

I ,  Percent infection 30 days after planting (% INF 30) 

I I .  h r a m t  infect ton at f tnal scoring (Incidence) 

111. A c d l n a t i o n  of lncldsnce and sewr l t y  termd I r k t i o n  

Index (severity) 

Dot41 led resul ts from each location are presented i n  Tables 2 t o  6, and a 

r l r p r y  Of the nwits I s  promtad in Table 7. The results from 

K w t l p r t t i  and Kuduniamalal were not Included for there was such lar DM, 

awn In the surtaptlbla &s, that Bn pressure then was not carrldared 



t o  haw been s u f f l c l e n t  t o  m a n l n g f u l l y  chal lenge the t e s t  e n t r i e s .  The 

r e s u l t s  fram Islamabad (ons r e p l l c a t l o n  data) ,  a l s o  Ind ica ted  I l t t l e  downy 

nl l&w pressure, and therefore,  I s l m a b a d  r a s u l t s  are not  presented, 

I n  Table 7 the e n t r l e s  are ranked on maxlmun r a w r l t y  values. 

Where s e v e r i t y  values are the same f o r  marc than one e n t r y  there e n t r l e r  

are ranked on the across l o c a t i o n  maan s e v e r l t y  value. 

DM i n  the loca l  suscept l b l e  checks was moderate t o  h igh  a t  a l  I 

laca t lons  except Kamboinse, Horn Dl4 s e v e r l t y  f o r  t e s t  e n t r l e s  v a r i e d  f r a n  

a i o n  o f  2 percent a t  Aurangabad t o  l I percent a t  K8mboin.w (maulmum 

l o c a t i o n  m a n  i n  tho 1978 IPMDHN was IZZ, a t  Kudunlamalal and Kano), 

T h i r t y  seven o f  the 45 e n t r i e s  had across locat  Ion m a n  s c v e r l t y  

values o f  les, than 5 percent and Inc luded 700251, 700516, 700651, P-7, 

P-10, SW-347-1 and SDN-503, a l l  of whlch have performed w e l l  I n  precc d lny 

years'  t r i a l s .  The remaining e n t r i e s ,  w l t h  the axcept Ion o f  7042 and 

8J-104, averaged less than 10 percant DM s e v e r l t y ,  

I n  Table 8, the sumnary performance o f  e i g h t  e n t r l e s  inc luded I n  

a l l  fou r  years o f  the IPMDM t r l a l s ,  i s  presented. A l l  e i g h t  e n t r l e s  

have averaged less than 5 percent  s e v e r l t y  I n  a l l  four  years, and three 

e n t r l e s  (SDN-503, 700251, and P-7) have had maxlmum DM s e v e r l t y  a t  any 

l o c a t l o n  i n  any year o f  less than 15 percent .  

The IPMOHN program i n  f o u r  years o f  i t s  opera t ion  has i d e n t i f i e d  e large 

nunber o f  DW r e s i s t a n t  materials. Several e n t r l e s  have shown across 



locrtlon r ~ r t r t c l n c e s  I n  811 the years o f  t e r t l n g ,  l nd lca t lng  s t a b l l l t y  

of t h e l r  r e s l s t a n w  t o  the pathogen populat ions encountered. 

Ths increaur i n  M leve ls  o f  c e r t a i n  e n t r i e s  a t  A f r i can  locat ions 

(61. SON-503 a t  h b o l n s e )  I s  a matter o f  concern. Probably dur ing seed 

n u l t l p l l c r t l o n  process whlch I s  being done at ICRISAT, these e n t r i e s  might 

be g r a d u r l l y  los ing  genes responsible for  r c r i s tance  t o  A f r i can  populat ions 

of t h l s  pathogen. Another posrrb le  reason may be p lan t ing  and/or counting 

error,. The reasons need t o  be Invest igated. Entry 7042, which o r i g i n a t e d  

from Chad, s h m d  h igh s u s m p t l b l l l t y  a t  a l l  the locat ions.  

THE 1980 PRE - I PHDHN and l PHDMN 

Ths IPHOHN w l l l  be continued i n  1980 w i t h  a se \ec t lon  of the best 1979 IPHDMN 

e n t r i e s  and those l i nes  that performed w e l l  I n  the 1979 PRE-JPHDRN. 

En t r ies  f o r  the PRE-IPHDHN t r i a l  are w e l c m  from scientists i n  

na t lona l  and regional  programs p r o v ~ d e d  they have been show t o  be DM 

resistant a t  the home locat lon. Because of p lan t  quarant ine requirements 

I n  fnd la,  seed sent from abroad w l l l  take about one year before i t  can be 

included i n  the t r i a l .  

SEED SUPPLY 

Any s c l e n t i s t  who would l i k e  t o  receive seed o f  any e n t r y  l ~ s t e d  i n  t h i s  

repor t  should send a r e q w s t  t o  the M i l l e t  Patholog:st a t  lCRlSAT 

(address given on the cover of t h i s  repor t )  i nd ica t ing  that the seed 

r e q w s t  i s  f r a  the 1979 I P n W  en t r ies ,  
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Tablo I. Cooperators and locrt ions I n  the 1979 I P N W  Cram whom r r z u l t r  
u r e  recalved by Janwry  20, 1980 

- - - -- - -- -- 
Cooperators L w a t  I on Country 

K.J. Blndu Aurrngabrd Ind ia  

K.A. B a l e s u b r m n i s n  6 Hydsrabad 
A.M. &bar 

l nd la  

N.A. Thekar Jsmnsgar ind la  

D.P. Thakur H l s ra r  l nd la  

H. Huthu~ainy Colmbot are Ind ia  

K.H. Safeeul l a  Hy sore l n d i r  

5.5. Chahal Ludh 1 ana Ind ia  

S.D. Slngh l C R l  SAT l nd 1 s 

B . D .  P a t l l  Pune l nd la  

A . S .  Mathar Kovi  lpat t i l nd la  

S .  Muthusamy Kudumi anla 111 i Ind ia  

S . J .  Hamid 1 s l a m b s d  Pakistan 

J .A .  Frowd b m b o  i nse Upper Voltcu 



Trble 2 .  Plant population, dcnmy m l l d m  lncidsnce ( t ) ( lncld)  and Infectlor, 
lndlces ( t ) (kvl lr l ty)  of 45 entr ler  and local suscep t ib le  In the 
1979 IPHDn)( at Aurangrbad and APAU, Hyderabed 

Ent ry 

7006 5 1 5 2 4 2  0 0 0 0 
7005 16 5 4 2 8  0 0  0 0 
70025 1 2 7 4 6  0 2  0 1 
700042 2 6 3 6  0 0 0 0 
700627 3 7 4 8  0 0  0 0 
7006 19 4 2 2 4  0 0  o o 
700743 3 2 4 1  0 0  0 0 

1128-3x700404-15-5 27 32 o o o o 
700429 1 0 2 2  0 0  0 0 
700331 3 4 3 0  0 0  0 0 
HPP-f  147-2- f 2 9 3 4  8 0 3 0 

J14&x700737-2-I0 28 43 4 3 4 3 
I P  2058 2 2 2 6  0 0  0 0 
J-1188 1 7 2 6  0 0  0 0 
IP 1930 3 5 2 3  0 0  0 0 
I P  2037 1 5 3 0  o a  o o 
2287 HE 3 6 3 7  0 0  0 0 
2989- log- 1 1 6 2 8  0 0  o o 
0-Senegal-2-5 35 3 3  0 0 0 0 
8 -bnega  1-6 3 1 4 4  0 0  0 0 
K-560 3 4 5 1  0 0  0 0 
75-hr ier-  1 4 7 3 0  3 3  1 2  
SON-347- I 3 6 3 1  3 4  3 4 
SMI-503 3 2 2 4  0 0  0 0 
S DU- 496 2 5 2 3  0 0  0 0 
P - 7  4 0 3 8  0 0  0 0 
P- 10 3 5 4 0  0 3 0 1 
114-1-R 1 4 2 8  0 4  0 4 
70 42 32 26 47 67 32 67 
J 1593 22 30 0 10 0 7 
7124-3 2 0 1 9  0 0  0 0 
EB-83-2 5 1 4 8  0 0  0 0 

E079-2-2xEB59-3-1 14 39 20 3 10 3 
EB-18-3- 1 3 8 2 2  0 0  o o 

EB209-I-6xEBISO-1-1 I 6  36 0 0 0 0 
I V S  7041 4 5 4 3  0 0  0 0 
NC 7158 3 5 2 6  0 0  0 0 
NC 7174 2 9 4 2  0 0  0 0 
SSC 7218 3 5 3 5  0 0  0 0 
EC 7088 4 3 4 7  0 0  0 0 
BJ -104 2 7 4 5  5 2 1 1 
ICH-I65 4 6 3 2  0 0  0 0 
ICH-154 4 2 3 6  3 0  2 0 
ICH-118 2 5 4 0  0 0  0 0 
DMRSP-CO BU 3 0 2 2  0 0  0 0 
Local tusc.  31  16 70 63 2 37 

*an of five plots In each repllcrtion 

APAU, HY DE RABAD 
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Table 4. Plant population, dawny alldew lncldencs ( t ) ( fnc ld)  and Infect fan 
lndicas (g) ( k v r r l t ~ )  o f  45 ant r les  m d  local  s u s u p t i b l k  i n  tha 
1979 IPRMlM rt Colabatom and ttysort 

Entry [;an;; i;cli* CvarI;; 

70065 1 68 54 
7005 16 142 I08 
70025 1 87 60 
700042 67 47 
70062 7 98 126 
7006 19 122 84 
7m743 46 28 
~ 1 2 & 3 ~ 7 0 0 4 0 b - ~  123 58 
700429 153 20 
70033 l 85 57 
MPP-7 147-2- I 56 32 
J- 1486x700787-2-W I53 74 
IP 2058 84 90 
J I188 120 43 
IP 1930 87 125 
I P  2037 148 90 
2287 HE 46 45 
2989- 109- 1 I26 60 
0 -k t~ga1-2 -5  205 60 
B-Ssnega 1-6 105 72 
K-560 220 80 
7 5 - k r l e r - 1  34 73 
SDN-347- I 152 63 
$Dl4 503 125 62 
SON 496 74 54 
P-7  78 48 
P- I0  59 113 
114-I-R 112 72 
7042 42 -1 
J 1593 84 36 
7124-3 64 69 

EB-83-2 118 65 
EB79-2-2xEB59-3- I 92 45 
EB- 18-3- I 46 50 

EB209.I-6xEB 150-t l I I 5  49 
I V S  7041 48 32 
NC 7158 84 74 
NC 7174 180 73 
sSC 7218 116 77 
EC 7088 115 96 
BJ-10.9 58 44 
I CH- 165 79 79 
ICH-154 54 47 
ICH-118 125 50 
DMRSP-CO B U U  I05 52 
Local sure. 82 67 

k a n  of f lva p lo t s  i n  each rap i tca t ion  



Table 5 .  Plant  P ~ u l @ t i m ,  d m y  m i  l & w  incldsnce (S;) ( lnc id )  and Infection 
indices (3) ( ~ ~ r l t v )  o f  45 e n t r l e s  and local  surcept i b l r  i n  the 
1979 lPMDm a t  Ludhians md ICRISAT 

LUWI AHA ICRISAT 
Tota l  Potsl 

lants  l n c i d  Severi t  l n c l d  S e w r l t  
En t ry  hneRmq-$ 
70065 1 5 1  47 0 0 0 0 8 1 1 0 1  3 1 1 1 
7005 16 4 1 4 8  0 0 0 0 1 0 4 1 0 1  0 0 0 0 
~ O W J  I 4 7 2 8  2 0 1 0 7 \ 9 2  0 1 0  1 
700042 5 4 4 6  4 4 2 2 8 2 8 3  0 2 0 2 
7006 2 7 4 2 4 5  0 0 0 0 82102 7 4 3 3 
7006 19 5 8 4 5  9 2 7 2 8 8 9 0  5 1 2  I 
700743 45 45 0 2 0 2 62 82 26 1 1  1 1  9 
1-128-3 x 700404-1-5-5 51 48 2 0 1 0 93 125 0 0 0 0 
700429 5 4 5 5 2  2 1  1 1 1 9 8 5 2  0 1  0 
70033 1 55 51 6 4 4 2 74116 3 0 I 0 
MPP-7147-2-1 5 2 5 0  8 4 5 3 9 7 1 1 1  2 2 I I 
J-1486 x 700787-2-10 48 38 0 0 0 0 90 I25 0 I 0 1 
IP 2058 4 7 5 3  0 2 0 1 1 2 4 9 0  2 3 1 2 
J 1188 5 1 4 8  2 0 I 0 8 3 8 2  2 0 1 0 
IP 1930 4 8 3 8 0  0 0  0 9 4 8 6  0 2 0 2 
IP 2037 5 2 5 5 4  4 4  3 1 0 1 8 9 2  O I  0 
2287 ME 5 4 4 0  4 5 3 3 7 9 9 8  0 3 0 2 
2989- 109- I 5 6 4 6 5  7 4  5 8 1 7 4 3  5 1 5  
8-Senegal-2-5 5 5 5 0  6 4 5 3 9 7 9 4  0 1 0  I 
B-Senega 1-6 5 5 5 2  6 4 4 3 1 2 2 8 6  3 5 2 2 
K-560 5 7 5 8  4 3 2 2 1 0 0 9 4  4 3 2 3 
75-Ser les-1 52 50 10 10 6 8 69 103 12 1 5 1 
SON-347- 1 5 1 4 8  4 2 3 1 9 0 7 1  3 1 3  1 
SON-503 4 9 5 8  2 3 2 3 0 3 9 5  7 2 3 2 
SDN 496 4 9 5 4  4 4 3 2 9 3 9 5  4 2 2 1 
P-7 5 4 5 3 1 3  6 9 5 8 4 1 1 7  0 1 0  1 
P- I 0  5 5 5 4  4 2 3 2 89119  2 0 I 0 
114 I . R .  5 8 4 6  9 4 5 4 109126 0 2 0 1 
7042 44 51  93 86 73 56 47 61 % 97 88 94 
J- 1593 50 46 12 1 1  8 8 108 84 22 14 10 1 1  
7124-3 5 3 5 3  8 2 6 1 1 0 1 9 4  0 0 0 0 
€0-83-2 5 4 4 8  4 0 2 0 8 1 1 0 0  3 2 1 1 
EB-79-2-2xEB59-3- I 5 8 3 5  5 3 4 1 9 5 1 0 0  6 1 3 1 
EB- 18-3- 1 4 7 4 7 0  0 0  0 5 9 5 7 0  2 0  I 
EB209-1-6xEBlSO-1-1 57 50 5 4 4 4 112 82 2 2 1 I 
I V S  7041 55 52 0 2 0 1 80 I02 0 1 0 I 
NC 7158 53 47 4 2 4 I 7 5 8 5  0 I 0  I 
NC 7174 5 2 5 1 0  2 0  1 1 1 2 9 7 0  1 0  1 
SSC-7218 4 8 5 1  0 0 0 0 9 0 1 1 7  2 0 I 0 
EC 7088 52 56 10 13 6 9 8 3 \ 0 7  2 0 1 0 
BJ 104 52 53 10 8 6 5 78 98 60 46 56 40 
ICH 165 5 3 5 0  2 0 I 0 5 5 7 6  0 3 0 1 
ICH 154 4 5 4 2  2 5 1 4 7 7 8 1  3 3 1 I 
ICH 118 4 6 5 8 0  2 0  1 8 6 9 7 5  8 2  5 
LWIRSP-CO BUUC 5 6 4 8  4 0 2 0 1 0 5 9 1  0 1 0  1 

Loca I surc .y 45 43 89 90 62 63 113 165 74 79 69 71 

9 *an of f ive p l o t s  I n  each r e p l i c a t i o n  



Table 6. Plant populat Ion, & m y  m l  I& tneldence ( t )  ( lnc ld)  in fee t ian  
Ind lcer  (2 ) (wvar l t r )  o f  15 s n t r l r s  and 1-1 suscaptlble in the 
1979 lMbm rt P w  and Kunbalnra 

PUWE W B O  I NSE 
Total Tota 1 

h;len;; \;ncl12 ;vor;;y ;;an;; (nc;: ;;O~:;Y 
E n t r y  

70065 1 48 51 4 4 3 2 8 7 7 5  5 5 5 1 
7005 16 5 1 4 6  2 7 2  2 6 1 9 4 8 4  7 4  
70025 1 51 56 6 4 3 1 93 85 11 0 11 0 
700042 50 51 o o o o 71  85 20 3 17 3 
70062 7 52 50 0 4 0 4 65 23 21 39 19 33 
7006 19 53 50 0 6 0 5 81 88 21 22 18 21 
700743 44 50 9 10 5 6 6 4 6 8  2 0 2 0 
7-128-3 x 700404-1-5-5 41 49 O O O O 68 78 0 6 0 5 
700429 58 49 3 0 2 0 7 8 8 4  0 0 0 0 
70033 1 44 48 18 29 15 27 80 59 28 31 26 31 
NPP-7 147-2- I 49 51 12 6 7 2 7 6 8 5 0  3 0 3 
J-1486x700787-2-10 52 52 0 0 0 0 69 88 3 0 2 0 
I P  2058 4 9 5 4  0 0 0  0 7 0 6 5 5 8  3 6  
J- I188 49 38 4 0 3 0 8 1 8 0 1 1  16 9 1 2  
IP 1930 52 44 0 5 0 5 7 6 7 3  0 0 0 0 
I P  2037 41 38 0 0 0 0 7 2 8 6  9 1 2  9 9 
2287 ME 5 1  56 6 4 3 1 81 98 70 b0 64 32 
2989- 109- 1 54 36 6 0 6  0 6 6 8 0 2 6  1 5  
8-Sansga 1-2-5 3 4 5 4  6 9 6  8 3 7 6 0 0  0 0  
8-Ssnega 1-6 51 51  6 0 4 0 7 2 6 8 9  7 8 5  
K-560 45 44 7 2 7 2 6 1 8 4  3 1 3 1 
75-Ssrler-1 52 50 6 0 3 0 60 72 12 6 1 1  6 
SDN-347-1 52 50 15 2 4 1 8 6 2 3  4 0 4 0 
SDN 503 53 52 4 6 1 1 96 84 13 19 I2 16 
SDN 496 45 52 4 6 4 3 8 8 5 0 6  4 5 2 
P-7 49 49 10 14 8 10 90 75 7 8 6 8 
P-10 50 49 12 6 9 6 7 5 7 6  1 I 1 I 
114-I-R 41 51 20 2 4 2 0  7 8 4 8 1  2 9 2 9  2 8 2 7  
7042 21 14 62 79 41 79 70 63100 50 100 49 
J- I593 36 51 1 1  6 3 2 80 85 44 16 39 15 
7124-3 4 9 4 7  0 0 0  0 8 6 9 5 0 0  0 0  
EB-83-2 4 6 5 4  7 7 4 8 1 9 4 7 6  6 6  
EB-79-24 x EB59-3-1 55 55 4 4 1 1 41 81 0 6 0 6 
EB- 18-3-1 51 54 10 0 4 0 7 7 5 0  0 0 0 0 
EB-209-1-6xEB-150-1-1 41 53 7 2 6 2 76 89 10 5 8 4 
I V S  7041 49 54 8 7 4 2 100 70 53 43 45 36 
NC 7158 52 44 6 9 1 3 94 84 13 8 11 7 
NC 7174 49 48 0 0 0 0 6 6 7 8  2 8 1 7  
SSC-72 18 5 2 5 2  0 0 0  0 8 7 9 0 3 0  1 0  
EC 7088 44 55 0 6 0 2 87 84 18 30 16 27 
BJ 104 52 53 21 19 16 13 62 83 45 21 35 14 
ICH 165 5 4 5 1  4 0 3  0 4 2 7 0 3 6  1 6  
ICH 154 49 36 0 8 0  8 77100 5 2 5 2 
ICH 118 5 2 5 6  6 5 4  5 7 1 8 3 9 6  6 6  
DEIRSP-CO B U U  51 55 0 0 0 0 71 80 14 17 11 13 

s u r c . 9  47 48 36 37 29 27 66 74 10 17 9 16 

Hem of f l v e  p l o t s  I n  each rep l i ea t i on  
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Table 7. Percont infection ind icesq  of  45 entr ies at  10 locat ionsJ in the 1979 IPWHN compared 

with infection indices of  local susceptlbles and the location man  for a l l  t b s e  entrles 

Auran- Hyder- Jama- Hissar Coim- Mysore Ludh- ICRISAT Puna Kam- Wax. tka& 
gabad abad gar bat ore i ana boin- I n f .  

Entry K 
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Table 8. P e r f o r ~ n ~ e  of entrles lnclubd In ths LPHONN t r l a l  tor 
four years 

Entry 

SON 503 < I 1 3 3 2 8 10 14 

9 Susceptible chcck 



This m p o ~  wasr ddnpihtd 21) 8.D. Siqh ,  8 .d .  #4Ill&wm an$ 

K, D.M. Luthsr, PZanC jqZtho@d#t, PPitwdpu2 MZls t  Art;ho&$drl; and 

Tsohnhl Assietant rwapeat ioa$~,  alht I q ~ m n t  Prrrgm, JC#lS4LPa 

Tlwy am indsbkd to a22 th od~pomto~if t;rSro #a?@ so muah of thixl 

tins and fac i l i tbo  t o  praridrr Lho doh used i n  thds rurport. 
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