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lko LI ntq (001 IPNM rw oon*old ~ a l v l l y  at w W 8 f a n  in 
Indl8 and 8ca Cn lret Atrloa, Thr ( I Q H ~ ~ Q  t ~ ~ k l t f b ~  a1#;a mut 
uratltfn tat tSI@ tnt mtrin wr ld  lrm cw#p?od rlth MI 
n d  #I tor tha cu~aptfbka hwkc U 104 r d  ICI(I mBq +tnly. 
Uarm mtiac r o r c  hi~hty rec!crmt e l t h  tomca tooctfm rlcnr o t  
$11, w f l h  8 ar l taur  of PI rt rny onr iocr6tofl. $ 4 ~  of IRr 0 r u t  
rralctmt w t t l o  r o t a  ~ i r  re,lrtant t o  domcly r 4 t h r  UIOU. 11 
thnc yrn ( I O l b l 7 1  a t  r u l t l  Lo~rtConal tastfng a t  thrn t o  $ l a  
i o m t i a ~ ~ c  rvory roar, tho ot tha copron m t r l n  IICm IDDa-1, 
XCWIO 60'1-114-4, $EMF@ bOt-6-&lc ICRPB tOld..C19c IC)1QB @OW81 
haw# rhown arw rrut orrrritfao of not rorr thrn 1s Indlorting 
r $ ~ l l l t ~  of rwlrrmta in t h r a  ntr!rr. One of tha IC#IUf vatlrt~ 
ICMV 818182, drrfvod fro@ @rut ro8lrtrnt 00mpeaI t o t  ha0 o leo  8hamn 
rOlrblllty of rarlutrnar I n  thtrr ywrc of toatlng. M o d  a t  thr@r 
Ibb, w ld bc n,da ova f lob lr f wa I # ( M T  on tcqurrt. 

& P d p i n l l ~  tn tmur lowzl r  dr cbrbon dr i r t :  ii?Q$A ddr 198i, *mpn- 
~t 2 2  crltpdea a 416 ~ d l x i t ~  rt;+#C I U C C Q ) ~  tt ~ r l  potn: d ' u d s t ~ z  m Indl 
Jrf dru m Afr~qt, orcdrav!ah. :crs shrdrit4la wprnnrn d# ~h4rbOfi UUP 

ttnrrmbIs drr pofvrtcs d 'crsa i  po:tr rr8 ltrltrdras oo am? ei#stPro rntrc 
Q rt  381 p l ~  mppo~t C b l t  r f  Sk% polrr 2rd : h o l m  sunstblur BJ 104  
J"fi lCU# BJf Ogt m@prpr?t r'vmt, Vnao uurrtrdrrlsi kFr rant atrdrba4 tlrsrr & s f & -  
wtrr purr dr )  ~ k ~ k d r * t &  I I I ) ,~RI~#( I  d l  (:1 IYP : ' t n # n b i t  drr point8 

& ~ P c ,  iet uvrc lrlrr rCt!dr:$d. marimis cicp Pt C I 'an otc I ' d u t ~ a  d t r  
p ~ t a  d ' r t r o i .  Sts pam i r r  : 1 mtrdrr idaiauntca au ckPrbm 18 

kt Mlfr )48  Wisnfofit1~s au rr;i ~ Y ~ E O F  { ~ I O ~ E ,  krc cours de! t ~ a  as 
&~clriarr mr'tilenzluz ;PS?-Pq" twCr drr rtnq poirltr d ' m u i ,  cinq 
@tnC.ra c'JC#P$ 100-4-;, :C',YSrS 60!-8-:-4, XNPS 60:-6-3-!, IG#K 601- 
#hs+J, ICa?PS 9 0 0 - 9 4 1  mt mmtrC drr advdritda voymnra dr c : f ,  er 
pi kdiqvr unc MtQtonor c t ~ b l r  chrr nr mtrlr¶.  Ikr der wrU#a 
M m  au p146 pclr I'ICRlSAT ICW 8:!3;, C~rur d'url conpoclits rlrlrq 
Mb su chrkm a tfpfcrnmt rmtfmtC rrno rdaistmca c e ~ b E ~  CWFI 

dr ttvir a r  d 'ua to i r .  ,%d a m c r r  dfi7 E M  f i p k ~  am$ ditpmiblr, 
4 I 'ICRI$AT rt pwrsrrr dtn obtrrllrrw 93r~ d d a .  

rlrrtlm I I C W T  (Intormttont Cmpc bard Inatftutr 
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rlnnth (1W1 bt@nrtt~nrl h r l  I11Ia$ k t  
Uururry. Progtr8c laport IP #dl. P I M l r v ,  
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the r o u t  diaerae nuraarira i n  the fntarnrtionrl Pawl Millet Direrw 

Reriatrnce Ttst ins Pro&rrr (IPMDRTP) araanisrd by ICRISAT Centor, war 
* 

oonduated dur!q thr 1907 rrlny rrrrron w lth the followllq objratlver: 

1 .  t o  tor t  the rr8lrtanot a tabi l i ty  or ICRISAT 
Center dovtloped/ldenti~fod 1 inrs a t  #rut  hot 
rpat locat ions in dlffarent prrrf ai l  lot trow try; 
areas, 

2 .  t o  a o n i ! o r  v r r l r t l o n a  I n  !ha prthogen 
p p u l  r t ! ans, and 

3. to provide resiat,rnt sourom to cooprrrtln4 
aclantiats r n d  o t h e r 8  involvad i n  raaistrnoe 
broedin~ pro#rrmr. 

Entrim@: 

The 2 b  entry 1987 IPMSN included ? a n t r l o a  from the previour 'IPHSMa, 

9 n r v l y  !dent ifled smut resistant lnbrrda including 5 8lB x SRt ororr6cr ( 

SR 71*1r[81B x SRL-50-11 x 2 6 8 1 - 1 3 - 4 - 1 ,  SR 19-1 a [BIB x SRt-50-11 x 

1368:-13-b-5-1, SR 128-2 [ 8 l B  x SRL-53-1) K 8438]*3-1-2, 191 132-1 8 [ B I B  

x SRL-53-1] x 813Bj-10-2-1, 3R 9664 r !el0 x 3RL 53-11 x 8438]-30-2-3) fro# 

rdvrnclbd amut ~criutning a t  ICRISA'T Center, 6 rxperimrntrl vrriotisr and 2 

ru6ceptiblr bfbrfds aa chrcka, lOh terrly maturity) rnd ICllR 83202 (lrto 

Lowhiow for tb 198T It1(81: 

Tjie nursery wra aent t o  cooparator8 at two loartlonr i n  fndir,  two in 

I 
Wlgrr, and one i n  Pi~tria. Rerul t s  were rscaiood fmn three loartibnr 

uhrre the nursary could be conducted sucesrfully (Tabla I), rod ao d r t r  



ran mind frog 3rbm (Higar) and 8-r (fadlab 

t rab  entry urr plrntad i n  tuo, Irerov plotr i n  two ~pliartiorr and 

oolturrl prrotlar8 reoom~aadad tor @rob 1008tioa war@ followed. 

Art i f loir l  inooulrtion urr dona o n l t  r t  IC8fJAT Contarl fnooulrr 

C. For @&oh plot, ton plmtc per rcnr (total 20 pullalar) uem iaooulrtad 

r t  tba boot-loaf strgc, rnd bralad i n ~ e d i r t o l ~ ~  At tbr tuo Malt Aftlorn 

tbr boot-loaf stale. 

Saut sevorlty ( 5 )  V I A  recorded on e l a h  panlola rbout 4 waak8 aftor 

inooulrtion, using t h  lrtrndrrd raut ~ v r r l t y  rrw~#ant kry, tbr ma rnrt 

w n r f t j  par ~pl icr t icn  and rrrn aovrrlty and r w r  (ainirua and uxllur 

rrtrritler] ~r locrtlcrn for arch entry war@ o r l~u l r t ad~  $rut 8 @ r a r f t ~  

vra crlaulrtd only for those entrha which had r mlnfmu~ o f  fir@ p r a l o l ~  

par rep1 iart ion. 

In addition to  thr #nut rdorer, d a b  wan raoaivd for o tk r  dl808848 

including d a r q  rildeu, ergot, rust, b l l b t ,  Pholr leaf #pot 8p) ud 

D8otuliopborr leaf rpot (- -)a Drt8 OD day8 t o  boot* 

1W uld vrrtbrr Y ~ M I  8ib0 reueived from tbao loation& 

At Bisw i n  Indir urd Wore i n  Illget, oonduotin& tbll mmq YU not 

m a a f u l  k c 8 w  of tbe low rrina and unfaro~bla oenditioarl for tbc 



hUlrr 

Drtr on tarporrtwre, rriatrl l ,  rnd nurbrt of rriat drjr tm8 

inooulrtion to t k  dl#wua dwolopnat pribd I ~ M  ~~"llaoatad by 1001tlw b 

Tabla 2. Tk rrul mimum t08prntum8 duriu thir poriod mpd hor C 

rt Slam to 36 C rt Baqpu rab tbo rrra minirur trrprrtuna h r  50 C rt 

kr r ru  to 2 6  C rt  brngou. The ~umbrr of rainy dryr varied tror 16 r t  

brabay (mintrll 151 am) to 21 at ICRTSAT Center (mlnfrll 160 am), fa  

additloo at ICRISAT Center sprinkler lrrlartlon urn prorldod tor 30 ria 

tvioe r dry, uhon naeded, to pmido h igh  hueidity thrau(tbout tbo dlrwua 

drtolopmrnt period. 

P m O m A m m m  
Th6 drtr on  slut aavority ($1,  rerotion8 t o  other dl8rrror rad date 

fro8 plrntlrq to tbr boot-leaf atrp, are pre~ntod by loation In Trblor 3 

to 5. Among the thraa loortions, tho mrriaua smut pnrruro, rr indlartd 

by rean acvarity on the ruao6ptiblr check, BI 104, ooourrd r t  fCllI8AT 

Center (131) followed by, Sruru (6511, and Ben(ou (44 l I0  Elarrvor, bord 

on man smut woeritj over teat entrlaa, tbe higbort rrut ptvrrrw 

vas experlonod at Slmrru (601S) followed by Brngou (51) ud ICRILUT Coatrr 

(1.3S)n 

ICRI8AT hater (Table 3): The rean aaut rrevcrrlty o f  the tort entrier rmqpd 

fro@ 0-121.. Ten sntriea rorrinad rr~ut-fror, 6 hrd A15 rmut, 5 bad 2-41 

8rut: md the nralnlq$ ou develop64 12s rrut. Tho rwseptiblo obcakr 

104 md ICM 83202 bad 73 md 74s Bean rrut eevorltior, nrpwtira1,lt. 

DM ibaidebce vrrid from 0-41 OR tbe teat ontrias wrp&nd to 90% 08 8 

DU indicator, MIB 3, Twelve of the 22 test ontrios urn frao from DM, aa6 



tbe rerrnlng 10 brd i ) s  DM. ?iftoon of tbo 22 tart eotrier wan ?m 

hl 8 8 ~ t  U d  bd il$ DM. 

to 251. Tbreo e ~ t r i e 8  n r r l a o d  r r u t - t r r o  rad 11 8bowrd A!$ r r o t ,  5 

daveloprd 2-65 r r u t  and tho r a ~ r a i n g  3 bad 1)-4S$ trot. Tha ~norptiblr 

Dl! laoldaaoe urn gmer81l~ h i a h ,  w i t h  t b  tar t  ta t r lor  brtiw from 4 

to 99s DM. Pour tort entries hrrd $75 DM mb tho n u i a i r y  a h a d  ktuma 

Harn ergot rovorlt  l e r  rroag the to r t  en t r i e r  rragod from 2 to 34%. 

Nina t n t r i r s  had 2 to 61 or lo t ,  8 had 7 ta  11s argot, rnd tbo r a r r l a l ~  5 

hrd 16 t o  341 argot. Tbo ~booka, Bf 104 4nd ICMH 83202, dorolopd 14 rab 

Drctuiiopbora leaf apt urn rlao prevrlent r t  thir loartion, All tb 

ontrios urn r r t d  botueen 2-4 on a 1-5 rat;& scrlo, 

Slum ( tabla 5): Tho rrur r ru t  reverity of tho tort  aa t r i r r  r* fro# 1 

to 655. Ilo ontry urlr srut fm, hawaver, 8 r a t r t r r  developed onll I 8  rrut, 

8 devrlopod 2-55 a ru t ,  5 davrlopod 6-1 11 # r u t  rad only oar t a r t  entry (81 

128-2) devrlopod 651 rmut. Tho surooptibla cbralcs, 81 104 ud IC)(II 83202, 

brd mm srut r a v e r l t l o  of  65 rnd 742, rarpoctirely, 

DH incldonecl uaa high rrorq tbo teat entrlrr,  ruagln( from 5 to 99Se 

Fivo ent r ios  brd.5-98 D H ,  6 bad 11-205 DM rnd tbo rmrrning 11 bad 26-991 
e 

DM. Tbe cbcka, BJ 104 and ICHH 83202, hcd 43  und 891 DM, rarpootivmlfe 

Sixtasn t e a t  en t r iea  bad $101 arbot a tvor i ty  oorpmrad witb tho 



Tbw t u t  mtrirr urn n ~ i r t a t  to t lu t  (IS), DM m) ad yo( 
Utol). 

h a t  wra rodcrrto to w n n  rt Slrrnr with w n r i t l o  la twt eatrim 

r r q i w  betuera 5 red 651. &ten entrirr bad $101 rurt. Tho obook~, If 

104 rad IClltl 83202, derrlopcrd 53 cab 65s mmt, nrprotlroly. 

Daotuliophorr l r r t  @pot rod Pbomr leaf rpot direr#@r ware @etore a t  

tbia looat loo u ltb all tk rntrir8 rntod k k r a a  3 urd 3 oa r 1-5 rorlo tor 

both tba disrrrrr. 

~ W m t m A ~ U I C I T f Q E 3  

Sat 

Nin lmun  omut  prbsburo rnonl the test tntrlor ooourrod r t  ICRISAT 

t e ~ t r r  (1.31) a n d  tha lirxisum at Srmrru (6,111. brsrd on tbo a r e ~ r l l  

prrformrnor rcroaa t h e  loartions o f  tho teat tntrlrb, 11 bad $11 8mut 

with r arxlaua of 2s a t  any om looation, 8 hrd 2-5s smut ulth r arxirua 

of 111 r t  rny one loortion, 2 dsvsloped 101 smut, rnd on ly  one rntry, 

SR 128-2, had 381 smut. Tbo auaoclptiblt ahscka, BJ 104 and ICHH 83202, 

had 61 and 56 1 irout severities, respectively (Table 6). 

D n r q  rildu 

Downy rlldru preasura u a a  klgh a t  both the Vast Afriorn looat io~r  

based on the loortlon rrrn8 for the test entrio8 (8@o4ou, 43I iaoideaoe; 

% m ~ ,  36% i~cideooe). Hone o f  the entries remrinrrd DH frre r a m s  rrli 

tbe loertfonp. S i x  entries, however, had 5105 rean DH w tth r rrxirur o f  

25% 3 any OM lowtion. ?be cbrckl, 81 104 md ICHH 83202, h d  roan DM 

thNeam of 27 md 63%, rerpectivell) (Table 7). 



Tbr reaultr 01 tk 1981 1?N8H bate h ~ t b e r  obatlrrad tb ~clflll8llaor, 

4 

Indian and Mart Atriarn Looctlon8 (Table 8)# Of t b  rmt oonmr 

ratrirr l a  3 jorrr (1985-1987) fir@ ahwed rororr loortloa more #mot 

wrrritier of not ron tbur 1s. Tkro eatria, cn pun iobmdr r#d bcn 

kigbt, sad lood grain ylrld potrntirl, O f  tba 1 4  acu rattler (9  

amut-resitrat inbrads, rnd 5 vrrletirr) iaoludrd l a  tba 1987 11M81, 5 

cwtrlor ( 3  brut-nsistrnt Inbred8 rnd 2 vrrietlar) hd rororr loortlon wm 

swt wvaritirr of i11, 6 ( 3  arut-rrairtant iabroda and 3 rarirtiar) bd 

2-51 slut, 2 (amut-realstant inbrrdr) hrd 101 #rut, and o n l y  oar RW 

entry, SR 128-2 had 381 amut. entry SR 128-2 ~ h d ~ o d  45 and 651 88ut r t  

Bengou rnd S8~rru, resprotively, by siaply bragla2 tba  prniolrr at tba 

boot-loaf stage while a t  ICRISAT Canter undmr rrtlficlrl inooulrtlonr i t  

developed on1 J 31 arut. T h i a  Beers t o  be irportrnt laforrrtlon on 

patboganic vrrirbllity. Irong the five SR linra (818 x SRL), SR 7 b 1  and 

SR 79-1 shovrd con~iatrntly h i g h  level8 o f  a8ut rrrirtrnoa raroar 

lwrtiona w h l l o  the other three sbowad vrrirble rorotionh Tbir r q u h r  

rockcking. 

An ICRISAT drvoloped varisty ,  I C H V  82132, drrlred from tho Smut 

lariatrat Compoalto w h i c h  bra born found prorlaiiu for Its hi@ grria yiolb 

potaatill i n  Yert Africa, routbrra Africr, rad India rlm r b d  rkbility 

of rrrirtanoa (1-63 rern arut rcrosa locrtlonr), rltboulb rrut i n  
(I 

Pndiridwl pmlcles ranged from 0-SO$. 



Th t u o  l e a t  d l r o r r e ~ ,  I k o t o l l o p b o r r  Serf rpol ud lbrr Irrf aptt 

mr i r p e r t r a t  a t  Slwnr, M w t a ,  ud r oa t  entr l l r r  u r n  found rwr#grt$bl& 

t t r o r t r  oould be rado t o  aoreoa a l a rge  aorb4r o f  Ell liner i n  3rrrm md 

for ooablaed Ndi l tU300 10 Md 1 ~ f  8@& 

mmmnarunRn iwmamb 

Tbe ( 9 8 8  IPMSI with about 25 o n t r i e r  will bo rod# a r a l l r b l r  t o  

cooperr tor8 by the oad o f  Hay 1988, Seod o f  o n t r i e r  w b l o b  have rbwa 

rtab lo  rasl8tmco wlil bo r u l t l p l l r d  a 9  redo r v r l l r b l o  f o r  u w  in brcndiey 

program. 

En t r l r r  vhich have Man selootrd for m ~ i r t u r a e  t o  #out a n  r q u r r t r d  

from aci rn t is ta  i n  the national a d  r rg ionr l  progrr r r  f o r  lacrlurion i n  t k  

1988 IPMSN. Hwevcrr, seed aent from abroad will tat tbout r year b r f o n  

i t  orn be included i n  the trlrl beoruar o f  plant q u r r r n t l ~  n @ l r t i o n r  10 

India. 

3130 SOPPtT 

$@all qurn t i t l s r  o f  saod of t intr ies l l 8 t od  i n  this report o m  bo 

mado rral labl, t o  sciont iat  on ngueat. ~lo8w r n ~  i n  your npue8t 

to  tba Principal H i l l e t  P8 tbo lo~ ia t  a t  ICRISAT Centor, 



Tabla I .  Loc8tiona and oooparrtora in the 1987 IPUW. 

H I I L I I I I I I I I I I I I C I I - C - ~ ~ ~ - ~ - ~ ~ ~ ~ ~ - - o ( . I - I I O ~ ~ ~ ~ O ~ ~ D ~ ~ ~ O ~ ~ ~ W ~  

Count rp Loort ion Coopor8 tars ---- I I - ~ L I I I I I a I I ~ ~ - ~ a a I * o * o ~ I o . . o . . I " o . . * I ~ ~ ~ * ~ ~ ~ ~ m ~ ~ m - * D ~ ~ m  

!CRISAT 
Canter 

R.P. Thrltur and C.S. Kourik 

J .  Warder 

S.K. Hanzc 



Table 2. Wing drto,  rainfill ,  and torprrtura d r t r  duripl tbr pariod 
from i n o c u l r t i o n  to d l a o r a o  dovcllopmrnt r t  t ha 1987 IPMSM loortloa,, 
miny se88on. 

. e ( . m ~ o o ~ o o ~ o o o ~ o ~ ~ ~ ~ ~ ~ ~ ~ ~ - ~ a - - - ~ ~ o ~ m ~ m o ~ n ~ a ~ ~ ) ~ ~ ~ ~ - ~ m o o ~ ~ ~ ~ ~ ~ m m m ~ e m ~ ~ ~ ~  

Inooulrt ion  t o  dirrrre drtrloprrnt 1 

Locrt Ion tudr Drtd Period dry8 (M) k x .  Hie. 

B a ~ o u  12 26 Jon, 2'1 Ju! - 12 h p t ,  20 280 36 28 

ICRISAT 19 25 Jun. 5 Aug - Q h p t .  21 160 31 22 
Center 

Sum 11 I J u i .  71 Auq,- 18 Sapt, 16 154 30 20 

-.I-- I*m~~mI~~o~..o~~I---.))oIo-----m.)C.~..*.)II*III..~~~~IIm~~-I~~ow~~m~wmw*m 

1, Fifteen dry8 o f t a r  183: d8tC o f  lnocui r l1oh 



TrUa 3. 3rut lrad dou ay mil dew (DM) raa0tion8 &MI day8 t o  
boot-leaf atrga ( D t B L )  o f  tba  a n t r i e r  i n  IPNSil, ICmIUt 
Center, 1987 n i a y  reram 

!ht  Sav~rity (I)  bll 
o ~ m ~ ~ ~ m ~ m o o W I I o I o e o o ~ o o ~ o o o  Iw~.  

Ihrigmt ion Rep 1 Rep 2 Nmn llra~tr ( % I  Dm 

o--*-o ~ I I I ~ I . ~ * ~ . ~ ~ C ~ I * I ) 1 ) I I ~ ~ ~ o . . C ~ I ( . I ~ ~ ~ I I ~ ~ ~ . ~ ~ ~ ~ ~ m o o ~ 1 ) ~ o ~ ~ ~ ~ m  

1, DM reaction8 b a e d  on arcreaning by sprry lnooulrtionr at 
reaidl,in$ stage u i t h  aporangiri ~unpenslon, mean of 2 
mpi lcat Ions. 



* t  btrtltl ($1 #I trOof 
HWIHI---H--..).I- 1 br, 

~ i g m t  ioa ~ a p 1  ~ o p 2  ~lru )~lrv ($1 ($1 (1-5) * 2  bibt 
*UIIIII-IIo*~Il*~CII.IIIImI1.~~~~*~WI).LI(.**(.UI.~mm.)I.L~wCII*L*aI.uWU(W 

81 104 5 1  37 4 4  3 0 14  3 14 
'Suac. check' 
:CUH e3202 15 21 2 1 1-45 100 4 3 48 
( S u e .  check) 
..~~(.W~I*-...HI*..,L~*..~...I*(..~~~...*.~~~***.)..I~~I)I).-~~-~ll~.~lIo~..~.)*C*.m* 

'. Rsrn of two rrrpllortionb. 
2. ma of tuo mplicatlona, 

It a$ leaf rrer oovared u i t h  dlwraa. 
5 %  801 leaf rfJ$ covered v i  t h  direr@. 



SRt SIIIrltt (1) on bYpt lkrt - lael. SIv, kv., fi1 DL8 
Dulptlol I* 1 Rep 2 m luy ($1' (1)' (3) ,149 (14f 

B1 104 60 62 65 45-90 43 63 53 3 5 39 
'Sum. check) 

83202 79 69 14 50*100 09 1j 65 1 4 I2 
I b~c. check) 
~ U I ~ U ~ . ) ~ - ~ ~ ~ ~ ~ . ) ~ e ~ ~ . ) - - . ) ~ ~ m m l r ~ ( . . l ~ w l w ~ ~ ~ ~ ~ m . ) ~ ( . ( . ~ e ~ a . ) ~ . l . l I . I * ~ ~ . U H ~ ~ H ~ ~ . I H W I I O I  

1 a bra of bo nplicat ions, 
2,  llrrn of bo nplloat lona 

f a  $1 lrf uur oovalvd wlth dlrcuu. 
58 801 lo8f m4 aovand with  diwracl 

?. lio prniclrr duc to d m a ~  rildw infectlon~ 



tab&* 6. Haan ~ m u t  a a v a ~ f t y  ($1 at e a t ~ i o a  i i~ th 
1987 IPWSB a t  on@ loartioa i a  Xrrdir, rod tuo la 
U o t  Afriar, miay mawm 198% 

iCW3 900-9-3 0 Q 1 < 1 
IUPS 1600-2-1 0 1 6 2 
IC)IIPSR 63 0 4 1 5 2 
ICI(PSR 66 0 < 1 7 3 
l a 8 3 8  76 0 1 1 1 4 
ICUPSR 172 a o t < 1 

B3 104 (Sum. d s k )  73 44 6 5 61  
XCMl 83202 74 2 1 78 56 
(b. cbak) - ~~11111111111111111(..-1.....~r.1)..~-..~.11~.11*..~~....~~~0- 

1. k m  of 40 inooulrtrrd paniclen from bra repliartionr4 
2. Maan of 20140 b q p d  p a i ~ l e s  trcm two npllartion8. 



Tabla 7. b a a  darm r i l d n  CDN) mutiaar of tho 
antri.8 i n  t h  1987 f?NSI  10r0aa am0 Indian 
loorllon rod t u o  u o a t  Atriqaa lw8t lon8, ra iny  
aoraoa 1967. 



?.We &. t r r t o r ~ r a c r  o f  ei l;bt  eommoa .atria@ i n  tbe 
IPNSN rc~errr rarer81 l o o r t  i o a r  I n  f pd ir add Meat 
&fries o r r f  3 year& 

1. Hern of four locations:  Barnbey, Bengou, Hiarr, 
and ICRX3AT Center. 

2. Wsra of s i r  locations: Barnbey, Beagou, Sadore, 
S ~ ~ I J ~ J ,  Xiarr, uad ICflISAT Canter. 

3. Maan of t h n c  locations: Bewu, ICRISAT Ceator 
and S...U. 

4. lot test.:. 



W e  9. Parlorarac~ of the rstricra la tba 1981 It11311 tor 
&rut, doray alldw (bW), a?8ot, mat, Daotuliopborr lr8t #pot 
(DL81 lrad Pborr leaf rpot (M), mmrr l o o r t l o u  ir Iadi8 rPd 
Mart l i t r i a  mint nulr#r t9WI 

- . - - - - - - - - - - - -- - 

jut D)r bgnt h a t  *I, ItMl, br 
Do8A@utio0 ($1 ($1 (0' (14) DLd4 (1-9) M 5  

El 1 O h ( h ~ . 0 b 0 ) 0  61  27 39 5 3 4 5 
IC?l0 83202 56 63 9 65 4 5 
(Sum. ab@ak) 
-WIII.MIUIIWI)~CIUUU~'ICI~IIII..I..-......I~II~*....H..~...)..W 

1. Ikw of 3 loartlonr, Ikryou, XCRISAT Center, ud ham, 
2. m of 2 l ~ a r t l ~ ,  &agcw u Surru. 
3. baa rt obr loortion, S88rru. 
4. )km o f  2 locntionr, Ikn(lou uld Surnr. 

I: $5 leaf 8-8 oova- with diuru, 
5s  lul  &re8 marad wltb d i a o a ~ ,  

5, )ksn rt cma locrrtioa, Juwru, 
IS gig luf arm8 m e W  with d i u r m .  
'Q )90s lO$f U 8 8  W V O ~  dl- 
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