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I n d l o  1 r  r i c h  i n  plant #onot l c  rroourco8. I t  18 thm p r l m r r y  
con to r  o f  o r i g l n  f o r  p1gronpoa and a r roondary  oantar  o t  
d i v o r r i t y  t o t  011 o t h r r  I C R I 8 A T  mrndr to  uropa. Tho Beno t fa  
Rewurcor Unl t (W) o f  I#lISAT and th8 b t i o n r l  Burmru o f  Plant  
B m r t i c  Rerourcmt O(BPOR1 o? ICAR rrr ao l  l l bo ro t l ng  ruooar r tu l l y  
I n  w l l r c t l o n  i n  p r i o r i t y  oroar and n u l t l l o o r t l o n o l  evr luat lon o f  
gmmplau. Throe oonoerted offort ,  onourr tho oonrorvrt lon o f  the 
lnvr luob lo  d l v r r r l t y  o f  our p r r a p l o n  f o r  prrlrpnt and f u t u r r  
u t l l i r r t i o r r  I n  crop Inprovrmnt.  80 o r ,  l e  r r pad l t i on r  ware 
lrunchrd whioh helped u r  rcqut re  5802 r r np le r  o? ICRIBAf oropr. 
Sever81 thourrnd ecorraion8 werr e t ro  evolurted Jo in t l y .  Tho 
co l l oc t l on  program h r r  hr lprd  incrsrcle t h r  numbor md d l v o r r i  t y  
o f  g 8 r n p l r u  I n  tho world ao l lec t lon r  nalntsinod o t  ICRIIIATw By 
br lnging togethrr r c l r n t l o t o  rho have oc t l ve ly  pa r t f c l p r t od  i n  
germplan 001 l r c t l on ,  ovr lust ion, and u t l  l l z r t l o n ,  t h i r  workrhop 
rime t o :  

- review tha  progrere mods so fa r ,  

- promote fur ther  ool  lsboratlon, 

- detemfns tho uea end impact o f  germplasn i n  net lonet 
crop improvement progrrmo, and 

- etudy and recommend f u t u r e  a c t l v i t i s s .  

1. M.H. Mangeehe 
2. R.K. Arors 
3, K.E. Pramds Roo 
4, R.P.S. Pundir 
5. V. Ramenstho ROO 
6. S. Appr Rao I S c i r n t l f l c  Ed i t o r ] '  
7, 1 .R.K. Satyonaraysns 

1. S.6. Joirwrl 
2. 8. Shobha 
3. 8. Ashok Kumsr 



A r r r n ~ a ~ a n t r  havo b r a n  mrda t o r  yaw r rooommodrt lon i n  tho 
dor r f tor le r  a t  ICRXW C m t r r .  ?la088 wntret  tho liourtng OCCice 
a0 m a n  rr you ar r ive  e t  IUtISA? Cantrr. 

Food w f  1L be 8orvod I n  the  D t n l n g * H a l l ,  Bu4 i d i n g  204 e t  thr 
l o 1  lowlng t imer.  Tho mclocod food coupon J 6 t o  b r  rhown t o  the 
c r r h i a r  a t  t he  food counter. 

0rrcrkfaet Q645-074!5 Hrr. 
Lunch r e  par p r o g r m  
Olnnsr 1900-2000 tire,  

Rag i s t r a t i on  w i  11  tmka pleca a t  the Conferenca Center, Bui ldlnp 
212, from 8.00 A.M. t o  8.45 A.M.,  on Monday the 14th N o v n b r r ,  
1 888. 

A L L  p a r t i c i p e n t r  e r a  r r q u r r t a d  t o  wear t h a l r  name b o d g ~ ~  
throughout tha arrtlng. ICRISAf s t a f f  w i l t  weer i d e n t i t y  crrdr .  

Confersncr Canter, Bur ld ing  212. Mlcrophonee e r r  a r r r ng rd  wl th ln  
your reach. PLaase do not r r t t c h  them on un t f  1 the Chrfrparaon 
arks  you t o  speak. PLeoee i d a n t f f y  y o u r e e l f  b e f o r e  r r k l n g  s 
quartion o r  naatlng a oomont. For o t h e r r '  convmiehcm, p1rr.s 
r e f r a i n  from emokhg i n  t h e  Confersnca Canter. 

S l f d n  for  prumtr t iom 

I f  y o u  r i e h  t o  s u p p o r t  y o u r  p r e s s n t r t l o n  r i t h  3 6  ma 
t r a n e p s r r n c i a s ,  p l e a s e  hand them 4 n  n u m b w a d  o r d e r  t o  a 
p r o j s c t i o n i ~ t  i n  t he  Conference Cl rn tsr  d u r l n g  t h r  re rc ion  
p r s c s d i n g  t h e  one  i n  w h l c h  you  a r e  s c h e d u l e d  t o  s p e a k .  
F o c i t i t i e e  f o r  p r o j o ~ t i n g  ovs rhesd  t r a n a p s r o n o i e e  a r e  a l s o  
avsf Leblte. 



Ineldentat and ewrouta mxpm8.8 w411 ba potd on fumaday 16th 
Novrmbmr, 1888 I n  t h e  rocntng  Tom brmak, P 8 r t l o l p r n t 8  I r a  
rqu8rt.d t o  rf en and raturn the rekr\arledpr.nS 8 t jp .  

Par t i c i pan t8  who wioh t o  u8e ICRIMT t a l ax  and m r l  1 f r a i  l i t i a r  
may do 80 by aontact ing M r .  S,O. Ja i rws l ,  a t  tho r r a r p t i o n .  

e 

Roturn journey 

For racanf i r r r r t4on o r  for  any changes i n  your t r r v o l ,  you may 
placrms contact  GRU Program Ad tn in io t r r t i vo  Offlczer, M r .  1 . I I . K .  
Satyrnsrryrna a t  the racmption countrr/ telaphana no. 840. 

A rununary procsrdlnga of  tho  Warkehop w l l l  be publ lehod. If you 
era prammnting e paper, you w i  11 be aontected by Me. Uahe R n a n  
the  P rocesd ing~  Ed i t o r  and/or by D r .  6. Appa Reo tha Scientific 
Ed i t o r  about c l a r i f i c r t i o n a / q u s $ t i o n ~  dur ing  the  couraa o f  t he  
Workshop. PLercs c l r r r  a l l  quaotione bs fo re  you Ioevs ICRISAT. 

Dr. N. &rye Prakssh Roo, Sr. Reeidsnt Hedlcs l  O f f i c e r ,  w 1 1 L  be 
avo i t ab l e  fo r  consu l ta t i on  i n  the F i a l d  Medical U n i t  (FHU) dur ing  
working hours. A f t e r  o f f i c e  hours, ha may be contsctsd r t  homa. 
Hie  telsphons nuabere era:  638 [FW),  113 [hornel. 

The e w i u i n g  pool ,  t ann ls  cour ts ,  tabla t snn la  room, f o o t b a l l  
ground, end baske tba l l  cou r t  a r e  a l l  s f t us ted  t o  t he  eset o f  the 
bu i  l d l n g  complsx and ~ l o c l e  t o  the  donnitorlre@. You s r s  wrlcome 
t o  uee thetea r s c r s r t f o n a l  f e c 4 l f t i s s  bsfore/aQter  eonfrranae 
hours. There i s  tan attendant a t  t h e  $w.imlng poo l  ,from Cleo0 t o  
1900. Tebla tenn is  ba ts  and b a L h  a r6  s v e i l a b l s  from the  poo l  
at tendant.  During thr evening (1700-21301 beer and croft dr lnke  
e r e  on r o l e  lin t h e  T r a l n s s s '  Lounga I o n  t h e  ground f l o o r ,  
sdjecant t o  Snack Bar t n  BuiLdlng 204). 



Arr a routlna prooadure, r l t  parronr (inclludlng ICRlW rtrftl 
rntrtlng a t  Lmavtng XCFlIWT k n t a t  may br rtoppad t o r  8 a w r l t y  
chmk a t  thr  r a f n  gat#, We requatt you t o  oooparrtr, r l t h  thr, 
acmrlty ~ t a f l  a t  a l l  tlwm. 

A htlndlcrrft8 ahap, run by IMIlsAT Irdlalr' AclrocIrtlon t o r  tha 
Ihltere o f  k a e n  mnd Chlldran (IUIYIC), l a  looat id  on tho around 
floor i n  Bui ld ing 204, The rhop w t  11 b r  open a t  the fo l lowing 
tlnar : 

Monday and Tursdry : 3200 t o  1400, 



For sny outalda calk p1.s.r dial No. B and oak far your numbar. 

S. Maruadsr* 
Asst .  Msnsger 
Food Servicro 
847 l o f f t c r l ,  180 (hama) 

N. Surys Prskesh Rso* 
S t .  R.H.O. 
838 IFMlJl, 173 (home) 

K .  Jsgannsdham 
Traneport U n i t  
456 t o f t i c e )  

A .  Rsae Hurthy 
Travel  O f t i c a r  
141 (01?1/38160 (Reel 

K.E.  Prarads Re0 
Sanior B o t r n l b t  
[Sorphum 6 HInor H I  \ \ e t a )  
320 ( O f f ) ,  846862 (Ram1 

R.P.S. Pundl r 
B o t a n i s t  (Chickpar 6 Pigeonpad 
sai (orPri 

V .  Rsmemeths Rao* 
Botani  s t  [Groundnut 1 
492 [ O f f ) ,  118 (R6 l i )  

8. Apps Rao 
B o t e n i o t  [Pear l  H I  (Let )  
32% torrl 

N. Kernasware Rao 
Gene Benk 
582 ( O f f 1  

ToRmK. 8stysnaraysns 
Program Admintstrstivm Of f ioar  
340 ( O f f 1  t 

EHHGEPCY 192 (Security) 
+ ..- - ----1- 

* S t a f f  s t s t l o n s d  s t  ZCRISAT Cerntsr. Three  digit ta lephona 
numbers a r e  ICRISAT extsneion numbers. 



s#anoll I I ~ t r t i o n  

Chal man J.Lq h n t e i  th 

, Go-chrf rmsn R q K ,  Arorrr 

Rapporteurs: - T.A. Thcnnr8fi.E. Pr8arde RHI 

0845-0055 Introductory r m e r k e  - M.H. W~ngsshr 

0855-094 0 Inrugura 1 sddr#or - 3.H.J. da Wat 

(191 0-0930 Keyna t s  sddraeo - R 8 Q 8  Perode 

0930-0940 Chei rrnm's ren)rki - J,L, Montoith 

09110-0045 Vote of thanks - R , K q  Arors 

Chal nnbn - d . 9 .  Mi008 

Co-chai rmen - Lsxman Eingh 

Repportsurs - 8.P. gtngtd6.1. M r n l  



tb) $ t a w  o f  tha m~ ld  oo t laattun K.I. ~ r a r d r  AW m w ~  
o f  rlnor m1 ll&r pmpl~r at  V. bpll Rddy 
ZCPlI8AT 

1085-1 060 Strtua a? tha mrdd wilaotio~n o f  8 @a lGlo, 
pearl mt Llrt ~ m p t a w  a t  ICRIMT C. RIJ~vptl Rddy ,  m6 

Y. Brtdocr@rt Rro 

1 0 ~ 1 1 1 0  (01 Btotur o t  thr world cullqptlon R.P.8, Pundlr md 
ot c h i c k p r ~  gorrplrtm a t  tCRI(UT U.N. Raddy 

i b )  Status a f  the world aolloatfon o f  R.P.8, Pundip, 
\ pigronpra prrmplrv a t  IWIMT P. Rmenmden, rnd 

D.V,SI,&.A. Oertrl 

11?0-1135 Sta tus  o f  the rrorld ool lect fon a t  V .  Rmanrtho R'ro md 
groundnut gsmp l s e ~  a t  ICRISAT A.K.  S8drrtv8n 

1125-1145 World germpl,m co t l rc t iono  and tho1 r B.R.  Hurty md 
poterlt?ttt  i n  crop p r a d u c t ~ v i t y  M e  H e  Mong18hr 

1 185-1200 IBPGR'b 0 b j b c t ~ v 0 6  end pLen o f  work J.H.M. En~atr 
i n  eoutb and @out,hract Aeie 

: 208-1 230 O l  m e 8  f ons 

1 NO-I 420 JCRZSAY/WBPGP o o l  lrborativa 
explorstion progr8@ 

1420- ? #ti ICRIW/)rSPI3F! j c  i n t  crvbrkurtlon 7.A. .thma, 
o f  ~erwplrr P Indis  K 3. P r ~ ~ u d e  RIO, 

R ,P,@l, Punfit r 



1690.1IUO Brnplrr rxchnga mnd qc~rofitfnl M.C. &chi, 
in  fndlr ,4 0.P. $inah, 

R u  h t h ,  md 
U .8, Vsrrprmud 

Biotoahnology I n  onarrvr t lon  o f  V.1.  Chapra md 
plant gmati c rewurc@r 8.8. Irkralnhulu 
tr brckqround paper) 

Co-chrimm - H.A. von Rhronen 

Repportrura - M.N. Koppr/B. Appr k o  . 

161 5.1 $36 Uoe of borghum ~ ~ r m p l o m  md it# R.V. Vldyabhurhulam, 
i ~ p r c t  i n  crop l , # p r o v m t  i n  lndfr B.V.8. Rcddy, and 

119.9, Fl8nr 

183&t0B6 Uoe o f  pearl nl  ltrt ~omptrm and ED, H r r l n ~ r r y m o  md 
itr improt In o n p  l n p r o v ~ e n t  I n  K.W. RrS 
Indi 8 

165&1711 U88 o f  groundnut gonplru m o d  i $8 P.8. Ihw, N.R. Bkrgtt, 
iaprct i n  crop luprovnmt i n  Indto md L.4, Rddy 



O m 0 4 9 ' l O  tho o? uhtclqm eM plglonpw #@mptclr 8 .  Lrt, A.W. kthru, 
md their l.prat in  omp tlrpravnnrt tn mdG.LIl. Bordr 
Indl r 

1046-1 946 f i n r l i z r t l o n  o? toehnJar1 program tor 
1088/90 Iworklnyl group 1 

Chr t man - J.H,J. do Wot 

Co-ohel men - R.K. A~orr/ l l  ,He Hmgorhr 



5 Status of WI world crolloctfon of R.P,S, W r ,  27 
p l g m q m  qmplasa at 3tcSUWT P. RwwPnrslwdm, md 

D,V,S.b,R, Sutxry 

6 S;taku of tho world wl2wtSm of V. RIWPllUU fb;D & 34 
graawb#rt gr,mplam at 1- A.K. iQ*nkrivua 

7 b r l d  gerrrplasrr collsdfaw &.Re Mrurcty ud 4 1  
and their potvntfal I;n orop M,H. 
p a r u i v i  t y 

8 nb"jwtitt.ikl a M  plan of J,M.MI r&rgwlr 4 
w k  in south Md dwth+Mt Asia 

JIO l#3aMm joht 4imlwtir3n T.A. r)S#reu, $2 
d ~ 1 -  in KlE* ?a#& a% ax9 

R,P.S. h M i r  



13 tl&ll oi ~~~ grmplasll a d  R.V. Vidy-, 96 
Jta lrrprat an cwp ingrwrrart S.S. Ranr, arid 
Sn India &lur V.S. Rwldy 

14 UI. of pul ai1l.t gamplra G.  HarLnarays~ M 103 
Jrnd it8 L q ~ t  ~n mop iry,x:m-. K.N. I h L  
Wt Ln m a  

P.S. R#16y, 209 
N.R,  m a t ,  m;ll 
t.3. lrlddy 



Papr No. 1 

S t a t u  of tho World Colloaticxr of Sorghum Olrraplur at ICRISI\T 

K.E. Rasada R.0 snd V.  Goprl R.ddy 

M i o r  Botanist and Rasearch bsociato, Genetic mace8 mit, I ~ ~ ~ T ,  
Patancheru P.O., A.P. 502 324, M i a .  

. 
Of the 16 138 sorghum accessions assdlad by the Rockefeller Faundation i n  

the Indian Agricultural Research Institute in the 1960s, mly 8961 could k 

transferred to ICRISAT in 1974 by the All India Goorbinatad hrg)rm 

Iarprovsrrcult Project (AICSIP), Rajdranagar, India, b.crw0 by that tim 

the remaining 7177 had lost their viability due to lack of proprr stor8ga. 

Special effoits ware made by ICRISAT to ill1 the gaps by obtaining 

dupiicate sets from Purdue University, the National Seed Storago 

Laboratory, Fort Collins, US&, and from Mayaguez, Aurto Rice. This 

yielded about 3000 of tho missing accessions but loft a pamanant gap of 

about 4000 accessions in the world collection prosmtly consorvod in th@ 

ICRISAT gent bank. 

At prescmy, ICEUSAT is the major repository for tha world sorghrrn 

germplasm with a total collection of 31 030 a c c u s i a u .  The major donors 

are AICSIP, and Agricultural Universities in M i a  (46451, Ethiopia (4464), 

Sudan (2385), Cawroon (2241), Nigeria (14361, and tho National S..d 

Storage Laboratory Fort Collins, Colorado, USA (1882). IS nlPb.rs ware 

assigned to 15 835 new accessions and tha information has beon 

c#p1tarizd. Printouts are available on r.quut for supply t o  ~rphrP 



vjor dlvarslty crrtara of .or- ara nw re la t ln ly  wll -td 

in tha w r l d  colJ+ctiot~ carwrbld a t  ICRUkT. mitm th+ ralati-ly padl 

Ptogrors ubr, SO f&r in wvarlnq qwgrrphlc ud tax-c gaps, -re ara 

lone countr1.s which were not adequately roprarantd in the world 

coilactton, such as Algeria, Angola, W n s .  Central African R.gublc, China, 

Congo. Gulnas, h i l l y  sraas of India, Ivory Coast, Libya, Morocco, 

I(orub1qua. Nepal, Pt~kistw. P ~ p l a  r hpublic of Ollna. northern &la. 

ntnisia. firkey, and PDR Y l r s n  

Taxonolr~ca1,ly, the co1Zoc t im  is wsak in soas specific cu1tivat.d 

Iubrece% 1 6 . ~ ~ p i c ~ w r ,  r l g l d w ,  ksoliang, nunbran6-, 'dscS-~ ' ,  and 

ttli transplantsd typas 1i;though ~ Q I  have assembld 345 accessicwrs of 23 

tbxa of w i l d  ralativss so f a r ,  they form only 1.2% of our total sollsctim. 

Spwlal colloctrm missions for wild sorghwns need to be organited bfore  

they Worrrc extinct 

r)rs -in purpose of garmplawn distribut~on is for utilitation in crop 

iaprov.Plylt. If the world co1:ection is to sarve a useful purpose, it 

should k read1 ly available to all sorghum scisntists. The supply of 

mataria1 ta sc~rntlsts worldwide Is ma of the rsjor r u p o n r i b i l i t i ~ s  of 

XaISAT Seed material for export froll I C R W T  n u t  pars through th. 

lJItiOnar h r @ a u  of Plant CMetlc Resources (NB#R) and this *sag. is 

f8cilitat.d by thc  E-rt Certification Quaranti- Laboratory establishsd 

at I m S A T  Cantor. Hovsver . teed supplies to M i m  scientists are carrid 

art d i r w t l y  and r w d ~ l y .  lhls is a clear advmt.p. for W a n  sor- 

acimtlsts 



h r  thm r lup. nudrr oi s a d  -1as wua d i r t r ibu  to 

variau program within IClUST, institutions lnInbir, md 

(Table 1). A vljor portion of our efforts and ruaurclu rra ~prnt an W a  

Fqrortmt activity. I 

Geraplasrr Divrrrsity Available for Utiliration 

Tho rmge of gsrretic diversity availabla among the cultivated sorghum Md 

their wild relatives assurb1.d a t  ICRSSAT Curter is truly mating. The 

principal justification for maintaining this onornow natural variability 

lies in its utilization in broadming tho gvnotic h s e  for pramant and 

future sorghw iaprovoinont. As a praroquisita to afficlant garmplasa use, 

f t  has bean evaluated using standard dorcriptar~. Llstod in Table 2 is 

soma of the useful material in the world collaction of sorghum g.rmpl&#m 

identified a t  ICFIISAT Contar for usa by sorghum sciontirts. 

Cmversron Program 

A major prt~on of the world collection consists of tall, photoperiod- 

sensitive landraces that are of limited value in present crop iaprov-t 

programs. In order to augment the use of tropical sorghm gemplasm in 

b r d i n g  programs, and to broaden the genetic base, wa began a tropical 

conversion progran using the long-day rainy soasan and the short-day 

postrainy season at ICRISAT Center. Ouer the past tow years, eight 

Zerazera landraces from Ethiopia and Sudan were converted into photoperiod- 

insensitive lines. It took 6 years to convert the Zeratorss to 

photopariod-tnsansitivity and the final converted linor are in 3 ~turity 

and 3 plant-height backgrounds. All these lines are being usignd 1-T 



htrogressla! 

A t  ICRUAT Center, the svrilable wild rolatlvlu of SO- hr, krr 

rcr.rsul for reslrtancc, to sorghum shoot fly and sorghum domy 8ilb+u. 

Sources ~f rcrslftance have km idantiflad and are avaiting Flragi~t ive  wrr 

by brwslrnrs 

Stwe appreciable levels o f  resistance to shoot fly ara not available 

in any c u l t i v s t d  sorghuaz; it has alraady kconsc necassary to m r c h  for 

rosistmce in wtid  specrat Crosses w+ra made kt- r88istant wild 

pbrrsorghurr species and 8dapt.d cultivars by hand rurculation as -11 8s 

by u r l q  m e t i c  male sterility ihc Fg progulies of tbc crossas are being 

studi& far t h e ~ r  resistance to shootf ly under art i f  icially inoculated 

cOnd1 t l ~ n ~  



Table 1. Fteefpirnts af sorgh- ~n-1- ud -1- 
frar IdUiSAT Clmter 

No. of  8.d 

Ruip ien t s  samples 

ICRISAT -tar proqrnrr 

Institutions w i t h i n  India 

Institutions abroad 

Total 



Table 2 .  Souram ef usofill trait. idmtlfid f r a  .orgtur 
ninta lnd  a t  ICXSkT Cuatar. 

No. of 
m i a m  

Nmod ~ l t i v a r  ool lutlocr 
tff tmporrrtm convarsftm Ilms 
ICRISAT tropical convmrsfon lines 
Rainy sluson barlc collection 
Postrainy soascan basic coltaction 

Pramtstng lines for pest resistance 

shoot fly (- 

Stem borer (mlp -1 
mdg. IGmfmu -) 
b a d  tKHg (Ql.w~As Pn¶w.- 1 

I'romIsing lines for disease resistance 

$t,blqn low sttmulant I s m s  (lab. scromlng) 
S f ~ i q a  resistant lines i f i e l d  screening) 

Specla1 purpose sorghums 

,, , ) 
\..) A ossy 
Pop sorghum 
%t-stalk sorghum 
Scrntod sorghum 
TbLn-madad 
Largo-91 ume 
Bloomlass sor,qhim 
Broomcorn sorghum 
Cytoplasmic =ale-,ster:les and naintainers 



Papor No. 2 

Ststur of tha World Collwtfcn of Hlnor Nllleb arrplam at  XSISNl 

K . E .  Rasda R8o ad V. -1 R+bdy 

*lor Botanist and h o a r &  Aaslocirte, Gumtic Ruaura+rr mitt f-, 
PatMCh.m P . O . .  A.P.  302 324,  M a .  

Minor millets (small aillats) ara inportant arops in tha h i - A r l d   tropic^. 

Presmtly total nwrbar of rrinor millots acc.s;rianr asrublad and 

caru4rv.d at tho Intarnational Crops Research Instltuta for tha h i - A r i d  

Tropics ( XClUSAT) is 6610 (Tabla 1). 

AssQably and Conservation 

k "o;,aL-trc7r, m!ssion for gemplasm t o  Ethiopia was organitod in 

i ~ o ~ ? a b o r a t ~ o n  w i t h  the Indian Council of Aqrlcultural Rasaaxch (ICAR) and @ 

~c:ont~st from ICAR was deputed for the  plrposs. Tho hundred and Sovmtaen 

smpiss of D C M ~ ~  were collected which are yet to k recaivd froa 

Ethiopia 

Most of the minor millets gemplasm w ~ s  obtained by corrorponb.nca urd 

s a e  accassiolns wrre collected during missions launeh.4 primarily for other 

randate crops 

It-. 1 9 8 6 ,  a c o l l a b o r a t i v a  p r o j e c t  betwean ICRISAT and MBPGR/f- 

was initiated. We recaved  466 new a c c a s s i ~  of six crop spc1.r frog 

Regional Station, Akola, Naharashtrr, India, which was a gpod 

abiiti~n to our present collection. Wa have transfarrad me cornplat0 mt 

of minor r: llets germplasm available at ICRISAT to NBPGR for .vrluatiocl at  

Akola . 



All the minor mil1.t~ p-1- r r a  ~ r r d  ud.r ..diu-km 

stor- c a n d l t i a u  a t  4% uxi 204 m. 

In sccorQvlc~ with thr rcw=r#.rdrtian of t3w fBWR Adtrim~ -tt.. 

ainor millets ( T a l a  l 
* 

All mtnor ni1l.t~ gemplasm sccassions are plmtad for sod LRcr.rucr 

norSally in the rainy saasm to meet r d  requests from institutions In 

India and abroad Since all thr six minor mil le t  crop spmcies are report& 

to be ~aostly self pollinated, they art maintainad without my pl1iX'batiOn 

TUG+ has assigned a spsclal rcbsponsibrllty to ICRlfSAT by providing funds 

t o  t h d t a ~ : : e r ~ z s  the available germplasm at ICRISAT. Accordingly several 

accassions have been characterized for important aorphoagronomic 

dascriptors (Table 1).  As a part of the evaluation exorcise, th. six minor 

alilets species have ban classlf ld (Table 2 )  in collaboration with th. 

Crop Evolution Lnboratory . University of Illinois, Urbana, UFA 

bcuaata t rcm and Conputmtrizatlotr, of Evaluation Data 

All the w8:uat ion data have been documantad and the data of the f o l l w i n g  

minor mii le t s  have been cornputarized using t h e  ID191S (ICRISAT Data 



Evaluation data of Kodo rillet are yet to be cmputmri8.d. 

Distribution of Gomplus for Utilit8ticn 

Since ICRISAT ascaptmd the rmmponsibility to k r major vorld rapository 

for mlnor millats garrplurr, a d  Fndants hrva incrrrsad from lnrtitutiotl8 

b t h  within and outside India. So far 28 831 soed ruples have 

distributed from the ICRISAT gwre bank The yaarwlsa dkrtribution to Xndia 

Md Institutiatis abroad is praslontad Table 3 

Future Work Plan 

The importance of rinor milleta is increasing in SAT countries. Since no 

other intarnational cantar is actively involved in th. oonrmrv8tim of 

w r l d  collection of minor laillets, ICRISAT will continua i t s  g-tic 

resources activities vith minor millets. A t  prarmt, the r-1- and 

countries tentatively idantified as priority a r u r  for l r i ~ r  millet8 

germplasm collection are: China, central Africa, aa8t.m Airiar, M i a ,  

Japan, southern Africa, and Wast Africa. S u g g a s t i w  for nnr 8r.u of 

collection will be approciatad. 

Rscantly NB#WICAR acceptad a proposal for wllabotativo rasearch 

w i t h  CRU, ICRISAT, rn collectfon and evalwtlon of rlnor rlllots g 8 ~ l W .  

Collectron missions have to ba organized in collrborrrtion with 

NBFUVICAR in India and National lnstitutfons in 0th.r countries. 



fQ\ImT w i l l  continue t o  dlrtributa minor mlllatsl g r r r p l m  t o  

i n k r u t d  scirntista in India other cumtriw thw#t m, b 
h l h l  , M i a  l)w S u l l  M l l e b  (minor ri1let.s) S t e u t r (  -ttao, 

mat in Ethlogia In *tabor 1987 w&r thr, .parwlrr8hlp oi I0#t, g n r t l y  

rppreclrtd tha role of 1-T in th. colloctiarr, cuwumtia, aid 

a~churgrcl of -11 ~Illots ud pr0pos.d t h t  1- should ~ t i p u m  Chr, 

actlvlty as an intrrnatlarul collaboratlvo notuork invalvlng -11 .iIlotr 

gonrplusr 



Finger rf 1 let 
(m EPI.M) f E 18 2848 1948 32 

Foxtai 1 ri l let 
(m kUAA4!3) 1% 2 2 1404 1260 3 4 

Little millet 
(w slimkmU) IRRr 1 401 291 3 3 

Barnyard ni 1 let 
(m spp') IEc 8 58 2 517 39 

Kodo rlllct 
(=scrobiq&&ggd IPS 2 544  308 3 8 



Foxtail aillot 

Little alllet 1 2 2 4 

8arnyard rrl 1 let 2 4 8 - 
Kodo aillet 1 - 3 - 



Table 3 .  DEstrlkrtim oi mnar Millatr gormplum s a d  urrplu: 
frarr fQUY55 Crrrtmr. 

Total 



i)trtUr af th. World Coll+ctiar of PIul W l l r t  0rrrPs.lr .t -, 

botcntrt, Sbmrcbr k r w i r t e ,  ard Parrtbetorrl Fmllou, r r l J ' c  WOCI, 
bit, I-, Patrndrrcru P . O .  , A.P. 502 324 ,  Lnbis. 

P u r l  si1l.t 9 1 1 ~ ~  (L.) R L . )  originatad in a dithr; tmlt 

I r a  to  S n g a l  I t  is an frportant grain crop in Africa and Asia 

md r f0bb.r crop elwuhmre. Millets are grown over en utFvtd 39.941 

8illim hrctrrrms in  the world, producing 30.8 rillion wtric tars of grain 

c m u a l l y .  

W the 3017 accasslons of pear 1 mi 11.t getrrplasm assesblad by the  

Rockmfollar Fatndatim and ALAD, only 2141 gra prwcntly aoril&bh a t  

1-T. Th. remaining accessiorw; had lost their genetic i b n t i t y  du4 t o  

mt-tion burlng raint~nance and rejuvmaticn. &rridrs this, the 

-tic ~ o u r c a s  Unit (GRU) of ICRISAT, in collaboration w i t h  various 

~ t 1 - l  and international organizations had assembled 17 655 accsssi- 

(Tabla 13, The institut francais dc recherche scisntifiqw pour la 

-1-t an cooperation (CRSW) had collected 2337 scemssions of 

alllet germplasm f r a  Benin, Burkina Faso, Cheroorr, Cvrtral African 

R;rplblic, -, Mali, Niger, Senegal, and Togo, a l l  of which, e%ccbpt 

w, wrra transfer& t o  ICRISAT. 

Th. 0 0 l l + c t 1 ~  Ilissi~~~s in Africa are launchad in collaboratiar 

with nB#R, national prqraas of the con-& cauntrisr Md other 

btrrwhtiauhl orqanizatiaru. So far ,  IaRfSAT has larrrnchd 10 ~ n w p l a j .  



m - i r .  W i r  and Zllkkur, wad ocl.11wtd 3 2 0  wr. IrlJI! 
* 

oof2.rrlbg DOURT -to ol~opr, 435 urplr d pmrt dl- 

mull wrro rho ooll.crtd f n r  13 mmtxiw. In -, - tl) 

mJl.ckd in cmllrborrtian with aalrrtS8ta fm8 t)w, Waul hrrrwRI M 

P l r n t  b o t t a  Romuraaa (m) , A l l  India Caordlnrtad P04rl Ml1.t 

m t  R o w  (AIBHZP), AQrioulturrl Ulirrrritiu, mJ ot)nr IC3M 

I r u t l t u t u .  Tho mrtrrirlr ro collactod rrr rhrrod by TCRISAT, 

MCPWLPhUHXR, and ?yricultural Wvmrr1ti.r. So far, 18 r i m i ~  

 allo or Foundation and AM, 12 767 are c o l ~ e u t i a u  md r+mft iw 

Priority arms for poarl nit lot  tprllplasr collouticm rro Angolr, 

U9;rpdr rend Wre for cul t ivrtd ,  and Mali, Niger, Nipria and -1 for 

To rrinlrrize -tic drift  dwislg snd incram and rejuvmatiari, .rcrh 

IS carraider4 as a population and larga rwrple r i to  18 wad a t  

.tnry 8w. For jlmS fncruuo, about 200 plan- are r a i d  for udh 

ticatmian rrnd tho c1ust.r bagging wtJaod is usd uhara 3-6 amorging #pi- 

k f o r a  stim margono  are anclosui i n  r larqa bag to faoilitrto 

pllinrrtion arrarrg thrwlvw. A rvarly -1 quantity 02 ...d froo ..cbr 

qrUI is hulJcad to r.canstituto Vw pqulatiar. Inbrd. at. .rfnW by 

rrlfing ord .ale-storilo lines by hand plllxaattrrg A lino with 0 1-• 



ammiu.. t)(p. flow? ud.r .hostdy omdltiaa ad tkm rm-hr dqm 

f W i l l U t a  p~aduotim af ud f r r  fraa grain mold, uhiah La good fa 

?of g8mplrrrr uonnrvrtlun, h+rlthy dry s a d s  are r-d ln alufnirrP rrrns 

tittd with rirti*t =row lids. For each accwraial, abart 400 g r m  of 

wd Irr atord in rdlun-term storaqe whore the trpsraturo is vrlntaFrvd 

a t  4 ' ~  ud 201 RH. IXlring storago. s a d  vlablllty is monitorad r-larly 

ud thwu, auuuaioru w i t h  lass than 052 viability ara rejuvrrat+d. 

To facl litate W n q f u )  axchangs of inf a m t i o n ,  I n t e n n a t i o ~ l l y  acc*pt+d 

kcr iptors  and drwcriptor states mrc developad and publf?Phrb by IBKiR and 

fClUhT. For evaluation, each accessian is plants8 in 2 taws of 4-m 

Irrgth, 75 car apart. and 10 ca within a row. To roalita the fu l l  

p t v l t l a l  of the accession, evaluation is done under good -9-t 

carditfw. 

All the available garaplasrr lines are evaluated at ICRISAT Cmtrr, 

Rtmch.ru (17°27'N) during the rainy season. To compare the expression of 

9.mlaa lines unbQ.r different agroclimtic corrdltions, two sets of 343 

ard 125 divcrrso Landrace accessions were evaluatllbd a t  Bob-dioulasso and 

Kamhoinr In Burkina Faso, h r a d i  i n  Niger, and havanisagar, J a i p u ,  and 

Him in  India. W i t h  a view to evaluate germplasm at or mar th. of 

=&gin, 2000 ~~ions from SADOC countries wrra evaluatad at -1. 

-, NrJakr in mlaa, -10 in Tanzania, f[acma in -a, -1, 



Raa, Ahlaby rd htopo. luo in m. All tho 87# 

rro#rriau f r o  -om umm drrlr5urtd a t  th+ M t u t  6 k 

-, a t  RII+ w i t h  AT-. CQlsidarabla vui(~Wan WU QbnJrd for 

all tln ohulbctms rtudiad. 

k L n O  tho oausa of ovalwrtian Md maintcmancr of ganplaa, w look tor 

ud novo1 traits not rrpart~d so far. Horphologicul varlrntr rra 

-lid and p ~ l f i d .  For tho first tin, wr, 1dontlfi.d mmot s u l k  prsrl 

millet (with 20% w a r  cmtmt in tho stalks), glocrsy gum#, aldriblur 8nd 

a variety of chlorophyll-daficimt mtmts. Ttm now hnrflnp pryr. 

cytoplsrric wale-starlle linos from Ghana snd Botswuwl garrrplrsrr, and mrly 

fl-rinq garaplss~ are saw af the traits useful in r i l la t  h~otrrmt. 

sour- of rrsistmce to biotic and abiotic stress factors ara idantifid 

by oonoomul spacialists . 

h l ~ t i m  data m morphological charactors up to IP 3017 urra prbli.hd fn 

a cablog by k u t y  et al. in 1967 and Jubasqurartly by ALAD. Worntim an 

passport rrnd waluation Qta f r o  IP 3018 to IP 12431 l a  a l r w  u u l y ~ + b  

aRd is binq procvrwd for publicatla, as a catalog. Dat. on IP 12432 

IP 15945 is kbg canpt.rr1t.d. Infomatian rtord in thr ewrputar is in a 

retrfwablo form and wr srnd th. sod  alcmg with tha inforutiar to  

who rrmd it. 



~ s i ~  of 20 spaclu. The s p i u  p .  is valud for its 

1- ~trirsl  and wary costing, p .  for foraw Md P. 

pulturm, p.  and P .  villos\xrr aj ornawrtala, and E .  

far Uutchlng Md rope making. is a polyt#oic gnw with 

trll5,f , 8 ,  and 9 .  In the x-5 type, 2n=10 was obsarvul in E. mly. 

In x-7 type, 2n-14 was observed in E. w, P. vtol E -  

-, and p .  ach~- while 4x128 was obsorvad in P. 

-. In tw, 2-16, and 4-32 were obarrvd in P. m. In 
r*IO t ~ ,  2-10 snd 3-27 warm observed in E. w c k a  and 3 ~ 2 7  were 

W r w b  in P. -. Totraploid number 4 ~ 1 3 6  was o b s d  P. 

p ,  $&!!&me P. crsrchrpirhes, P. c ; l a n d m s t a ,  8. &sl&U&m, 

m, whllo 5-43 was obsarvd in P. Pill-. Tha species P. 

m, P. showdd 6-51 chramsowrs while UM highsst 

chrcll.oslo, number (68) was ohsawad in the spsciss P. Iracrsstac;irna only. 

Wigh.r n i o t i c  chroloscm associatiam in the diploid caq?lwlnt of 

jofmclnt'urthii, and P. m, and the occurrmce of spociss w i t h  ~5 

E. ruos\n, chraoscm c-1-t of the gsnug nust ha- 

-1- from the basic chromosome nllnbsr ~ 1 5 .  In a spontamow allo- 

bip lo id  (3-27) in t. &&gfack;aa, 9 bivalgnts and 9 unfvaltmts W r  

-w a t  -taphaso I ,  so it was catlsidard an allo-triploid. 



0-*-- I - - - - - - - -0 ~ C C ~ ~ - ~ ~ ~ ~ ~ ~ ~ o ~ ~ ~ ~ ~ ~ ~ o o ~ o o ~ ~ a . ~ ~ ~ ~ w o ~ ~ a o ~ o ~ - ~ ~ e m ~ ~ * ~ ~ - D ~ ~  

Roc)cr- 
f a1 ler WIUavl  - mdAUD UBllr ~ ~ c u ~  ICR1I;BT-l 

- - m o o - - -  - - - - - ~ ~ ~ ~ ~ - C ~ ~ ~ ~ ~ ~ . . ( I ~ . . ( I . 1 ' C ~ ~ o . . . . . . ~ ~ ~ * ~ ~ m ~ . . ~ ~ ~ ~ ~ ~ . o ~ ~ ~ ~ ~ o ~ w - o * - - - - -  

UlRUZI 

m 
BotrwrPw 
&rkFN Fa80 
mraar 
Crpr vard, 
Crrt . African 
Republic 

Qud 

Ethiopia 
-4 
Ghrurs 
Krrya 
Malawi 
Ml i 
Hauri tanla 
lbroooo 
btrrrbiqw 
Nig8r 
Nigoria 
R.public of 
S. Africa 

Sierra Lame 
Scml ia 
Sdan 
Tanzania 
To90 
Uganda 
Zambia 
ZirhrrF--- 

fndia 1014 25 - 5809 - 3833 10681 
L&mm 109 - - - 0 - 109 
PskFstM 5 4 - - .. 9 
Rap. of Korea 1 - - L 

- 0 1 

k k a y  0 2 - - I) * 2 

Y m  (AR) * - - - 17 44 61 
U55R - - - 13 - 13 
- - - - * ~ ~ ~ ~ ~ - - - ~ - ~ ~ ~ - - - - " L ~ L ~ ~ ~ - - * - ~ ~ ~ ~ ~ ~ ~ ~ . , ~ * . ) . ~ ~ o ~ ~ ~ ~ ~ - ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ * * . . ~ m ~  



Total 2141 237 2210 6 28 5 969 7954 19796 
---------------------------------------------*---o..---..-.--.*--------- 

1. 4888 ara ink& and breeding matsrial. 



mtua cxC VI+ World Coll#tiar cd chi- QvrlpL- .t - 
R.P.8. Rrdlr md K.N. librddy 

-st ud Rrllwrruh Ibrociata, Gumtic R.rauorrr bit ,  #IU&AT, 
Pltmdrclm, A.P.  502 324, M r .  

(Uar L. i s  an rnoirrt ckop, its wrliut r-rd &tam 

bck to 6250 BC, from thr, W M l o  &at, crop probably w o l w d  An 

-th+wtam Turk.y. Thir v i m  is baaad on tho fact that th. Wrem w i l d  

arpllcfm of the gwwr that rra m s t  similar to crultivrtd ah1ckp.a 

occ= M t ~ a l l y  In this ragian. Chiokprr damastication aptowl gradually, 

.nd it is n#w quttivatod in aver 40 cauntrl8s. Tho trarrt introduction of 

*ckp+a to Australia and USA has ercpand+d tha w a  and potrntial of th in  

crop. 

The g~netic resources of chickpa lncludo primitive landracer, 

wovd arltivarm, emetic stocks, mutants of c.  arictln\n, and all othr 

of the grnus m. A total  of 43 sp.cies are knwn to 8rist in 

this gmrs, of vhlch mly o w  (E. as) is ialtivrtod, 0 are wild 

W l s ,  and the remaining 34 are wild p r m i a l  species. Tho wild spW1.s 

are rathor limited In distrikrtian, and were noticad grcnirbg in oarmtri88 

araund the k d i k r r m m  Sea, Scwfet Union, Ethiopia, Sudan, and Hi..laysn 

-bin. 

R.cQntly the Reglarial P u l a  hprsvammt Reject (RPIP), Indla/Irm, by 

an ~ X ~ M S ~ W  collection effort &~?Hlibl.d and a-tod ahickp.a ~ l l @ C t i ~  

that rristed with various FNtitutes. This rrvultrd ln tha ~ h l y  

about 7000 ehickp.a mxassiars. W~BSI  th4, PIP was phssd aut in 1970, prrt 



~ l l l l l l E I ' c t c - r r U t m # I & p w l t d w i t h ~ ,  ad th. nrt nr t i #dwi th  

rntlanl rrrwrrch PIIY)EFP. in India nb I r a .  & 1972, after 

muxr a8m lnto ax is^ ssd uueud ~ l b l l l i t y  r, th. crorlu 

rclrporitary for gmrotic rcrsourcas of chickpor, vrriaw Lnrtitutes, 

mlvorrltias, ud rrawwrdr o r g m i t a t i a u  daratd rorrt of their e o 1 l o c t . l ~ ~ .  

IQUSAT star- collecting qorrpla~r in priority amas in the early 

ai*ti .r .  Collection in othmr countrim, rmch as in Ethiopia, Afgharnistan, 

Rtrkay, -1, Bangladesh, Morocco, and Syria bas holpsb in ~rrawisrg tha 

appunt gap in tho world collectltm. In India, 13 aissiaur ham kwn 

orpurircad jointly by ICRISAT, Agricultural Uhivcrrsitlm, ud tlu, Nati-1 

I s r ~ u  of Plant -tic Fiuources (NWG?) that rosultd in wllaction of 

1400 s d k q h j r  (Table 1 ) .  Prosontly the fOUSAT gma bmk holds a 

&sidaa filling the geagraphical gaps, the above missions provf- vQrY 

tuaful materials, e . g . ,  tuberculatud-seed types, twin-podd.4, and extra 

Iax-tp-lllc+ukd dasi aatarials from Hadhya Pradssh, very 1arg.m- h i  

Qror Tui 1 Nadu, black s&-coated , high-anthocyanin typ.s f ror Ethiopia, 

e r a - 1 8 -  s.l.bsd kabuli, desl types of Middle East origin, and tvin- 

paddd -11 froa Horocco and Syria. 

Ourglasm evaluation helps us not only to  characterlzo and doanart 

divlrrsity of the gmrrplasm, but also to iciemtffy and 4.scrik and 

wrrful -tic traits. For example, vr, have idmtifisd, over s8mral pars 

of walwtion, 86 erect tn#s, 100 twin-podded types, 43 nulti-seadad and 

othrrrs. UltF.ataly, UH value of the diverse gerrrplasa &yrrrds on ~ J w  

.Yt.nt of thlrlr utilizatim in crop irrprovwrnt prograas. Currently th. 

ahidpwrr gmryrlas Is evaluated for 25 .oqhoagrararic t9mract.r~. Th. 

.c]romhg for rasistance to various diseases and insect pssb is by 



o ~ i a % a  from W l a  a a a  to k a k t t a r  sour- for ~~r growth 
duratiar, higher plant halght. heavy s o d  mass, and red-erect grawth 

o Aceusiaw f r a  Bangladesh 4-r to k a k t t a r  source for high pod 

rrurkr and rcuistancs to fwarluu w i l t .  

o Accassianr from Nepal produce a high nurrkr of basal rucandary branahas 

and seeis but t h e y  produce small potis, IW apical rocondary 

branches. and exhibit shorter flomring duration. 

Gemplasm evaluation has now kmgun at  sevmrsl l o c s t l a u .  In h d h .  

this work is continuad at IC3USAT C a t e r ,  Akola, Gwal l or ,  aad Now Iklhi, 

oollaboratim with NWCR. 

With a view to suitably document the information and distributs it to 

w r s .  the psrsport and evaluation data of most of the accessions have bun 

- t s r i z d  and subjected to statistical analysis. ?h. information tm.s 

bmr nasarizad in  ths 'ICRISAT Chickpea Clrmplasm C a t a l q '  which will 9- 

k distributbd to chickpa rcwarch workers. 

Ih. potantla1 w r s  of thm chickpea gemplan are chickpea .el.ntistr 

m-t the world. Every y-r, they test/utilire a large n d m r  of 

-law in Uuir research prograss. A total of 157 824 chic- s u d  

-1- have hem distrihrted f r a  the Gemtic Resources Uhlt frm 



a o n  alltrr ubrialr hrva directly kn uwd far dt iv8 t icn .  Zta t k n  SAlrt . 
10 yrrrs, scmo 26 chXckprr 9rmplan lfn+s vlrav ralurd for -1 

cultivation. Exulplas are chfakpma cultivarr thmwlrr, Trls)ul ,  a#ll RaQn irr, 

-1; E N  9-3 and Jyoti Fn M a ;  ShmU ln bdan; md ILC 482 i n E U ~ l 8 ,  

WOOQO, Syria atld Turkay . 

Thrll status of chlckp+a gemplasm is r e v i d  prrrlodlcally. Sorr, at 

th. rain points of tututo intarost are the following: 

o SCN chlckpur graving regions, v i z  . , hrrra ,  parts of EthlopJa and m a ,  

Mlrwl, Tanzania, and Turkay are not yet w l l  r.prrsurtd Fn tha world 

collection. Garmplau from thesa countries should k colloctd as oarly 

as possible 

o Gomplasrr accessloas will have to be additionally s c r d  for r u m  

to fertflirass, resistance to lodging, early sdling vigot, low-light 

o Ev&lubting gsrmplasa at more locations will have to be ocloltinud, if 

poaaiblr n a r  or in their original habitat. 



, , ,  . ,  , . , ,  , , ,  . . . ,  , , , , ,  

h b l a  1. IQUS;AT colloetian . rpdl i t iam for .nb wlId 
Cfo+r m . l m .  

. - ~ ~ ~ - * - - * - I - - - - ~ I I ~ . . ~ ~ . . I . . ~ ~ * . . * ~ ~ . . ~ ~ ~ ~ * . . . ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ . ~ ~ . * a - - m w ~  

No. af 
Y w r  -tv uxnnrsiarrr 

1973 Mghanistan, fnbia, Pakistan, Turkay 192 
1976 AfghanArtan, fndir 144 
1977 A f ~ r t a n ,  hdls ( 3  11, Turkay 227 
1978 Lndia ( 2 1 ,  Pakistan 71  
1979 IdmglrEllh, W a  ( 2 ) ,  Wpal 234 

1980 Bum, Xndla ( 2 1 ,  Nopal 
1982 Ethiopia, Lndla 
1983 India 
1984 Ethiopia 
1985 Bangllulr.rh, India 

1986 Mi a 
1987 M i a ,  Morocco 
1988 India, Syria 

-I.---------.-----.-----------.----------*------"---------"-----o-- 

1. The figure in parantheses refers to the numkr of eKplditiWM, 
in caprtries *era them has barn more than on0 collactian mlrslon. 



Tab10 2 .  Chickpa  gcrrplrm rccesarionr with r~t8 tahUe  t o  
di..urrrs rarl l m s u t s ,  evalurrtd a t  1- &tat. 

hmrium w i l t  
Dry root rot 
Stmt diseam 
F\uartm vl lt and dry root rot 

b r i m  v i l t  and black root rot 18 
b r A u m  w i l t  ud botrytis gray w l d  1 
Ruarium vi lt and ascachyta blight I 
PLsariu~ wilt and sclerotinia stam blight 8 

Botrytis gray w l d  and ascochyta blight 2 
Botrytis gray nold and colletotrichur blight 2 
Ascaahyta blight and stunt 3 
Puarius w i l t ,  dry root ro t ,  and black root rot 2 
Pod borar 22 



Status af thr World Collaetim of Pfg.arrpcr G+-1- at  

R.P.S. Rnwilr, P. -, urd D.V.S.S.R. !#astry 

It b.lle9d Uut pi- (w u' (L. ) EUl1.p. ) originatad in 

h d - h .  Thfs ~ i r v  is bssd on the rrchawlogical finds of pigmanpa soda 

at  m r d u r ,  hharashtra which pr.anrbly dates h c k  to  tho parial 200 BC 

- 200 AD. It a p r s  that is the cloaast ra1rt.d 

of fall- by 8. 8 .  -, h. arriorrt 

8 .  .ibicans, a t e .  Thr naw 'piq.onpoae orig~hatrb Ln tho h r i o a s  M r .  

it redkchod during the 15th h t u r y  AD. As the smdj; mro f8vor.d by 

p igums ,  tho nano 'pigumpea' cuar, t o  k wed. Several botanical naris hbv* 

boas wad for pigeonpa, ht th. latest and most accopt.4 is 

(L. 1 Millsp. 

Pig-pea belongs to tha nrbtribr, h i c h  aacaupassoa a vast 

g.ars -1 of about 300 species belonging to  13 genora. Thore is  so^ 

s i . l i larity  a ~ n g  thesa species. Of this vast gone pool, pigoonpoa is th 

acrly cultivated form. This was oftan considerod to k a monotypic g-, 

S h x  a l l  th.. other h i a n  and Australfan spmciw that wrr6 d.s~ribOd Md 

ware siailar to pigeonpea, war0 transf6rr.d t o  tho genw kcuucr 

of th. prclscnce of soad strophiole. van &r Maesm ~ s s t d  M~Q- of 

a l l  species of w, F . V .  W l .  ax Brslth, dl 

W. L A .  to w, thus recognizing 32 r p i s s  in th. 

grau. 



tho important carntrlcr arm B u m ,  M i a ,  R.prbllc, Kry., 

8 ,  Turranta, and Uganda. Pigumpaa has krr gaining popllarity Fn 
4 

Australia rlnco its recent introduction 

fn knping with its rolo as the world rapository of 1- rrvd.te crop. 

ICZUSAT rtartod to assrrble the pigeanpma gemplasm that alr.sdy e x i a t d  

w i t h  various institutes. The initial collactian cmststod of t h  l W  

a s s l a d  by the forwr Rql-l hlse Iaprov.rwrt Project (RPIP), a joint 

projrct of tsW, India, and Iran. When RPIP was phaMd aut in 1970, sots 

of th is  collection rwrainod with various agricultural urniwarsitiu ud 

institutrs in India. In 1973/74, the material f r a  these cmters was 

daratd to ICRISRT. RPXP had also storsd one sat of this n t r r i a l  with 

USW. Ch TCRXSAT's reyucbst, this material was sent to Pusrto Rim and thar 

to IClUSAT. Soma institutes made new efforts to collect gemplasm, ard 

these urterials were also shared with IC1XISAT. Simltannowsly, I-T, in 

axusulbtiool and coopbration with other institutes, startad collecting 

9 . ~ 1 -  from priority areas. So far 34 missions have bmn carrid out in  

India and 19 abroad and over 3500 germplasm samples were collector! (Table 

1). With the addition of the new samples, the p1g-p. g*mpl= 

collection now camprises 11 034 accessions representing 52 counttio. Th. 

outstanding achieveaants were the collections fror Kenya, Halawi, 4nd thrb 

Caribkan Islands which yielded sarrples with extra-tall plant height, 

pupla stom color,  large s o d s ,  and multis- pods. The tuo latar 

cisaractsristics are inportant for vegetable-type pigwqma. 



utarial and to idrntify du;lrsble linos for utillt~tion. Pi- . 
-iau gtawn in bntcbos at ICRfSAT Centor and avrlwtd for 40 

morphorgrono~ic traits. Soveral germplass rcoesrionr with dasirabl~ 

~~ grrrrplas~  for rosistanca to diseases and insoct postr. Th. nurkr of 

ruistanccl sources idantiflad ar8 listd in Tabla 3 .  

Fbcently, germplasm evaluation has kqun at mora lqcationr. This work 

is dona i n  Kenya jointly with ths National Dryland Farming Rasasrch C.rrt@r. 

Shilarly in M i a ,  ICXSAT and are jointly conbuctFng g.rrtpl@- 

rvaluatiau at Akola, Nrw Iklhi, and Jorhat. 

order to suitably docaxasrrt the Fnforaration, tha pamaport Md 

evaluatlm data of most of tha accsssians have bQIPZ d~llplteri~bd 

rubjectd to statistical analyses. The results are given in ImSAT 

Catalog which has kacM prepared in two parts, and has alr.ady 

lh -in users of the germplasm are the ICRISAT scimtists, snd th. 

eimtitts of nutiom1 institutes in the s u i - a r i d  tropics. !kilmtf~ts 

frcr 90 countries have drawn piympaa  germplasm smplplu from the 1- 

grw bank to use them in their rupectivs research programs. 



krr subtantial. Ihore arc, rlro r w l u  of ganglam litwr th.t )w- 

diractly b.wl ud for m r c i a l  production, ag., UBPJ561 120, r m- 

duratim mlutlon frcm a qsrrrplasn line that n s  raid Fn nrsthm, 

lndis Itr 1976 for cult1vrrt.lcm tn F i j i ,  tha g m s r p l ~  8 m f m  fm 7035, 

a field' cmllwtlm frar Hbdhya Rsbrsh ,  India,  has bom 1 fat 
0 

~ ~ l l t i v l t i m .  8.Cawe of the highor sugar cantent i n  I t s  s+.ds, th+ lirw hu 

~BUI nu+d 'Kaaica' which mas nrast in Fij ian.  This lfrwr cmbinu 

r.rirtulo. to fusarlur wilt and strrility mosaic with good vrg.tsble-tm 

ohrracterirrticr Another accession, 1 6  8863, a field collection fr# 

Uttar h-sdmsh, has km roleased In Karnataks undor the popular 

'Wruti" Racmtly tho Covemramt of Malawi idwitifid I B  9145 as suitable 

for cult~ivation This line fn fac t  is a landrace colloctad in 1976 from 

Konya . 

The status of the plgsionpea y~rraplasm 1 s rovlrrwsd periodically. Saw of 

the main points of future interest  are the following: 

G . n p l a ~ r  fram the priority araas. i . o . ,  Wlrma, India (Bihrr, Ckissa, 

and Karnataka ? , Indonasia , Uganda, and Thai land should be aol lectd . 

0 In Cddltian to the 10 descriptors presently usad, g s m p l ~  should k 

ovaluntod for response to fcrt~lizer, reduced flower drop, tolerance t o  

rains during maturity, e tc .  

0 The offorts t o  evaluate germplasm at more locations should amtin-. 



- - - - * - - - - - - - - * - - - - * - - - ~ o ~ - ~ ~ - * - " ~ * . ~ ~ I . ) * ~ . ~ ~ ~ * * ~ . ~ ~ ~ ~ o ~ * m o - - - - - - ~ - - - - - -  

Ho. of 
Y.rr Aru rmusliau 
- - - - * ~ - - - - - - * - - - - - . - - - - - - - - I C - ~ - - - - - ~ - ~ ~ - . - - ~ * o * o m m * - - * - - - - - -  

1977 India ( 5 )  241  

1979 Australia, Bangladash, Xndia ( 4 1 ,  
rnlavi, Nepal 

1980 Burrs, M i a  ( 6 1 ,  Ny#l, Sri m a ,  
mailand, Zarbis 

1981 India ( 2 ) , Motambiqua , Phi lippines . Tanzania 399 

1982 Ksnya, South Africa, Zimbabmr 290 

1983 India. Malawi 439 

1986 Caribbean and Central Anerican region, India 1 4 2  

Total (in 53 expeditions) 3557 

----------------------------CCI---------------------------------------- 

Figures In parenthasas refer t o  the numbar of expeditions, in places 
where there was .ore than m e  olssion. 



Tabla 2 .  Pigompa gmmplum .OOI#CI~CWU it3mtffl.d with spmlfle 
-QI#IELc daar~~tArlstics, eva1wrt.d at ItXZSRX &tar. 

- - - - - - - - - - - - - - - - - -  
no. of 

Olirwtar -1- 

r).t.rrlnate grauth hablt 2911 

Short plant height (<1 a) 321 

Short rsturlty duraticxa (<120 days) 47 

High d protein P27.61) 1 4  



---------~--------~...~-~~..**il)~..'I).,~-o*~w-~--omil)*-~il)..~*~w~m-- 

T.lrlr 3 .  m u r r  wmuicnu with abmolut. 
-istrre# to -, hmauta, and m t d ,  walus td  at 
IOUSIST Crntu. 

PLUE.riUa wilt 

Starility wit 

Phytophthiora blight 

Pob borer and podfly 



Strtus of tha World Col lut lcm of Orowhat a t  IQulw 

V .  Ruuuths Rao and A.K. !WWlvm 

Botanlrt and Rmaaarch Associate, Ganetfc Rasourcas Unit, XCRISAT, 
Pata~dnm, P . O . ,  A .  P. 502 3 2 4 ,  India. 

Ckigin 6nd Distribution 

Th. gnus probably originatdl i n  the arm r a f e r r d  to  as the 

Brazilian shield. Cultivated groundnut (w hvPcxla.a L.) orlglnatrld in 

b l l v l a  and northwest Argentina on the eattam slopes of th. A#ks. 

natural oocurrrncrr of tho gonus is cmfinb to Wth 

A..rIca, in Arc~.ntina, Bolivia,  Brazi l ,  Paraguay, and Urugury. In this 

rogion, its distribution it restricted to the area that is bouuW.by th. 

A.azon rivar t o  tho north ,  the l a  Plata river to the south, the Atlantic to 

tha mat, and by tho Andes to the west Howaver, .ore oxplarati- for 

haw to bo arsdar in m y  areas, and the distribution of th. 

my 0 ~ t ~ l l y  k found to be muc,h wider. The goocarpic habit has 1 8 r g . l ~  

dOt8mh~d tha evolution and distribution of the genus. Sp0ci.a b r s l q h g  

t o  a l l  sections of w s  occur i n  B r a z i l ,  and four s e c t i o n s ,  

&&?.broom, -or-, ~ a r v o s a s ,  and w, arm barn t o  

occur arly in Brscil. Spaciss in sections &&& and 

in all five countries, but section -toida;f 1s not known t o  ocnrr in  

Uruguay. 'lhe cultivatd groundnut, especial ly  during tho i a t .  post- 

Columbfan period, spread a l l  over the world and it is now cultivatd in 

more than 80 countries. 



(I)yn Z w  rtut.d gmmaUr m m  vork Ln 1976, Lap pci,o~Lty. U 

@- to  aspiring cmlloctiam frm othu knk at ramarch orrtmrb 

Onr 3066 uwrasioru -0 rr.l-rhld f r q  variam IUU- aattrrr in 

ltrdir, and Sf97  roa#~liau frar thrr Pwple ' r  R a w l i e  of mnr, fmrlanruir, 

J.pcn, Malawi, Nigrrir, -1, South 1 ,  T m t m l r ,  U(, th. US, 

m, ambi.,  ubd Zmmbm.  

ICTUSAT also carriod out sovaral oollectitm a x p o d i t l w  in India and 

abroad i n  cooporation with na t iona l  and i n t e r n r t i o n r l  rg.nolom, and 

~ 1 l ~ A . d  857 1wlp1.s In Xndia and 996 from artaia W l a  . b r i n g  th+u 

t r i p s ,  basidas co l l ec t ion  of germplaarr, information on c u l t i v r t i o n  

practlCe#. ud oocurraum of prts and direasas w a s  also r8aord.d. 

ICRISAT has a spac i a l  i n t e r e s t  i n  wild spac ies  of for  

-tic cud cosistanocr broodlng work. 'Ih. prosnt coll+ctiar of 201 

aoorrslriau raprumits  about 35 tax@,  sosr of Uwa s ra  yet to  k ducrikd. 

b y  more naed to be srrsabld. 

Rw graswbrwt garrplasll cwllocticm a t  praulntly t o t . 1 ~  1 2  160 

-1- f r a  89 carmtricrs; (Table 1). Acklitiaral genrp l a s~  is yet to  k 

ca l l ac t ad  from d i f f a r e n t  ragfans of t h e  world and tha  p r i o r i t y  

cumtriu/arcras as i d r n t f f l d  ln coruultation with tha Lntarnatlmal Board 

for Plant Chmtic W r u s  (I-), IC3USAT s c l m t i s t s ,  and ~ t l - 1  

scientists i n  the gerrrplaur rawurc. araas. 

-mation and Maintmmw 



# a d  producing v i l d  rprrc1.s ax8 ralntalsud ln amamta eylhthra. Xha 

l+gurrrr cyScmuticu amtion a t  1- Crrtu hu km helping in 

mlntaininq thr wild rrprcira of gsarmdnut . 

approxl.at+ly 401 RH) cold storaw. Viability of acc+srfau l a  a n l t o r d  

rqularly ard rajuvrratim is carriod out whm either thm sod qwmtity is 

low or the viability falls blow the germinaticm standard (858).  Largar 

qurmt1ti.s of rclnd for qantic stocks and accusians for uhldr dvand is 

groator are alro storod in tho short-tern storage at 18'~. .DH lung-hrm 

oold stor- fecility ( 20°t) 1s king d.ve1op.d. 

All possibla care is taksn to effectiwrly mlntaln Yd corurrnn 

healthy and good-quality souis in the ICRISAT germ bank. bports  an p.anut 

strlpo v i m  (PStV)  have becola a mjor source of cawern to fCXShT 

because of Its role in gsrmplasla exchange. Enry.4-lLnked immsorbent- 

assay kchnlque (ELISA) is wed to detect the prssenca of the virus i n  the 

soul.  Virus-free s& are then planted for s d  increase and pods from 

such t#~tod plants are conservad in our gcmc bank. This parocass will 

corrtinur, until all the groundnut accessions in our gene bank are checkad, 

no that urr can maintain an8 supply healthy seeds. Additionally, uheammr 

g a m p h a  Is g r m  in the f i e l d ,  our pathologists axmh ths p l ~ t s ,  

upmcially for viral  dis.ase symptoms. 

Evaluation 

'Groundnut Dlscriptors' dowlopd by 1- and XCXStT in 1981 form the 

balls for evaluation and characterization a t  ICRISAT. Pralirinary 

vvaluatim for mrphoagronorric characters is carried out in both rainy Md 



p#rtnilnj,-• nPthrr.*el~~tlahfarprrt mddbmmamm&&mm, ad 

*piolagicral and bfocrh+riorl uhrtaatarfrtiar ir arrrid out In 

oollrboratiar vith dhrrr dl.crlpllno; a t  IUUSW Cantor. 

?5lwdh crclluation armraim Mn r d t d  in th. lbntif icutlon ol s 

nub.r of u8dW gra8ulnut uxmulau Wah Bra khg utillrad Crt~~'l1vrrly 

In gvrurdrrut impt-t at  16USI\T and olurRsrro. Ua p r u m t l y  tmva abut  

60 uxmsiau ruistant  to latr, leaf .pot, k t  12 promising on8a for 

e l y  lui s ~ t ,  rbatt 100 raaisturt rarrcu for t ,  r tow w i t h  tiel 

tolarmcm to M rwcroair ud p.mut aottle virus, roristulor to  m a d  

invular by w, and pod rots. Wa hrvo abmt 100 raoomrlanr 

r-istant to thrips, j w i b j ,  &phi&, end spp. W. h8uo also In 

our gono bank *17 drought-tolerant accersions and roam with highel: 

biologlcsl nftrogw-fixing abillty. We hrva a fow acoasrianr with higher 

oil and probin ccmtwnt. 

HuItilocational 8valuatLon of groundnut garmplasa in India in 

collrboratiar with N89eR is in progross. With th+ expansion of I m T ' r  

program in southern and W e s t  Africa, miore such #rltilacrrtional 

waluatlau are r m d d  to exploit the available diversity for utilization 

grasrdnut frpro-t . In future, gemplasa will k evaluated for mora 

attributes such as oil quality md saurcos of r~sistanco to other p.sb urd 

dl-. 

Grumtkwt bcriptors consist of 40 passport brscriptors and 39 p r e l i r i ~ r y  

8valuatiar descriptors. Descriptor s tabs  have also kar prav1b.d for 8 

mrh*r of &scriptors for further evaluation, th. data a, which 1s king 



-lid to acllt by o t W t  gtandrwt scirrt1st.s. T?M rvlrtrrloln oiT grandnut 

thmripa;C)ta i m  Ln psoflrum. A mperrtrr list of 6#roript.ot. for rvlU 

Sm rlro un&r p~.aparaticm. 

bmport  data have bom campteri td  for 12 160 ICXSW accesslam. 

Mrphorgro~.ic datr rre baing corgutoritd. A -tar progru, ICRISAT 

bta -t and Retrieval Systspp (IWZS) i s  king uwd for this 

m e .  T)w aamplter file form th. base l ive  catalog. Publication of 

grarndnut g.rrplasrrr catalogs on passport data and walurtim data is 

Sbca  1976, 96 656 saaples have bwn distributed, Lnclubiryl 45 704 

smplus to 1-T sci.lntists, 26 536 to scimtlsts in India ud 24 416 to 

scientistrr i n  8 3  othar countries Generally, groundnut garmplbsm is 

supp1A.d as pads to scicrntists i n  Ijrdia and I t  is s u p p l l d  always as 

s a d  to scientists outsid@ India after completing all the plant quarantine 

r w L n u n t s  



-14 7 
P-nin 13 - 1 
Brakinr F u o  62 
-om 6 
Crrtral. Mricr~i Rrprblic 2 
Qub 15 
C ~ ~ 0 4 1  1 
Cargo 6 
Cot. d'lvolre 81 
WYPt 17 
Equatorial (kin;rrr 13 
Gobi. 32 
QhaM 5 3 
w m a  22 
m~a 50 
W r i r  12  
Libya 1 
)rlrlsgawry Ryublic 49 
I(rlari 148 
)(all 187 
Ekuritius 2 7 
Ebroctlo 2 1 
nora8blqw 149 

25 
Nipr i a  343 
R.plbllc of South l k r i u  146 
RumsMb 1 
-1 262 
Giura llraw 2 4 
sbal f  8 9 
,eulrm 223 
amtilend 8 
Tanzania 396 
TaSp 11 
UTlazrh 171 
Zair8 116 
Zambia 226 - 558 

Bunv 21 
India 3 030 
m a l a  139 
Iran 11 
Irrrel 88 
Jam 47 
Knuprch.r 1 
blayair 53 
Pakistan 1 
Pmopla's RCpLLblic 
of Chim 215 
Phi 1 i p p i n u  29 
Roplbltc 0fKor.r 74 
Srl L u h  23 
Syria 1 
Taiwan 48 
Thailand 6 

7 
W3m 63 
Vietnarr 4 
Y r r r  (AR) 1 

0algiUm 
Bulgar la  
Cypnu 
Gr- 
Grmt Britain 
w a r y  
Portugal 
(Atores 
Spain 



Awtrrllr 
F i j i  



B.R. m y  ud Wll rk  H. 

$YrltUt S c i m t i s t ,  Biotoctmolo~y Cnter, IARf, )kw hlhl, India,  ud 
M r  , Gumtic bsaurors Wt , I-, Patmaham, A.P. 302 334, Lnbir. 

-t.d d f o r b  duslng th. prt 25 p a r s  & intorrut iarul  ad  ti-1 

organi ra t ions  hava r a r u l  t ad  in tho  co l  l a c t  ion,  avaluat ion , and sore 

.robilirrtlan of world gumtic rosauraes u i n l y  in  1 lrgrplus, ud 

o i l s a d s ,  and t o  s~lr, e r t r r t  in  othar fwd crops, with t l n l y  prwantlma of 

th.ir  e l l m i ~ t l o n  by fast-spr..ding nm cul t ivars .  The IBXS and ICRISRT, 

w i t h  their  cooperators, have prrprrod standard lists of doactiptors and 

doc\orrrtartiar pr0cuk .s  with ratr iaval  rystcrw. Thara is an an-wing 

effor t  t o  rakrr c o l l e c t i a u  i n  pr ior i ty  crop and rogiom i n  spit+ Of 

d i f f i c ~ l t i u  in  tho rov.rmt of m t e r i a l  across cmt i rnnU b b ~ a  of 

quarantino Md othar cotltrolr. The mobilization of w r l d  alollutioru 

greatly bumfittad crops of th -1-rrld troplcs which form tho staple 

food ln s r tn ra l  cimvoloping camtries and which ara norrr l ly WoM1 unb.r 

Mrg-1 caditia~~ and high local adaptation. Iha Sorghum Gocr-r8im 

Ragram in Rwrto ftico, for  axamplo, h1p.d sorghum producticn in th. WA 

as udr, as An the tropics of k f r  and Mrica ,  Qnd axtnd.6 th. raw@ 

adaptatfun of th. cultfvars g l o h l l y .  

lh@ ut i l i t l r t ian  of grws tor dwarfing and photoperiod FNIlnritivity 

f r a  10-1 v u i a t l e 8 ,  to roatrueture plant type in tha major raarmls, hu 

-ly Irpr<nnd their prochstivity ard range of adaptation, and hu 

.ddd s t a b i l i t y  to  production, am 1s wldrrt in tho national cmrdinrtd 

=cp *-t prprqlrm. Tho nert quantum jump lla orwl yiold la Uw 



2l . t  ontury r-tu r -tor dfvaraifiowrtjm of thr kor, 

including cytaplamic ditmrrity, s h a  m l y  r -11 frwsriaa ab tb, ~ l d  

ooll.ctlau hrw w t u r l l y  rrbr.6 thr, pmrrntqp of p r r a r r t - d ~ y  drrrod 

llrwur. 

oautellatim of characters. Ttwo grurs i.lprcwa tha partitiming of dry 

rrttrr without any s l g n i f i c ~ t  lncr.ssr, in th. total bi- pr-tim. 

b r m ,  thore Fa an urgrrt mad to avrlurto tho world colloctiau for h1gh.r 

blorarr, to  oorrpl-t tho rugrior harvr~t  i n k x ,  h u u f e r  of r l t o r n a k  

souraes of dwarfing with rapid b i a ~ s s  accurulatlon, traits  fand 

wlntor wheats, t;ha ASsm rice c o 3 1 ~ t l o n 1  n + ~  dvarflng gums In millot a t  

ICRISkT, and in tha sorghums of Latin Amaria, into Frprovrd typu, i s  

For a plannrd transfar of thaso guurs into advanced cultivrrs, basic 

studirs are neoded on adaptation rrechanisrr of ganotypar i n  thm 

collu?tlans, under moisture, biarrssrl, soi l ,  ud clirstic rtr-, und th. 

biochrlcsl -1s of Vt.ir rasistanco to such biotic and abiotic factors. 

'ha crbptlwr mmbnlru of m t y p r s  with potmatially high bi#ssrr \nb.r 

F'rwltiar scicncas l ib  biotechnology now provid. tho tools for tha 

transfer of spmcific a4\s into th. rm t  cu1tiv.s~. Sfirilarly, protoplwt 

futim a m  k u t i l i t d  to r.constituto a rrrw cytoplwc hscr f r a  th. 

awistirrp dl-m cytoplaar, to prCYIlllY 101. prdwtiva QYtWtarf l-. aY 

-lng of Wi of tho dltnrsr, m a r s  of dwlrrflng, for a ,  tO 

astingufrh - ud Cmtrrwting f m t w . ~ ,  wi l l  .id thr -8tS0n oi 



bong the drought-tolarmt landraces, stago-sprclfic reristance 

(rattar than ruisturcl. over th. mtiro growth period) ir aarorr a t  Uu 

&ling, mid-ream&, or teraiml stag*, as in romo of tho u p l u d  rioear in 

Ind ia .  Since such stago-specific adaptations are due to diverse 

physiological n c h a n i ~ u ,  intagrating those gums into om gcmotypa to face 

tha randoll drought in SAT corntrios roquiru biot.chhologicrl oxp.rtlse 

for spacific DNA transfer. 

Z ' b  -tic diversity in ~ t u r a l  poptilatiom with arpmcific or wid. 

sdaptatiar can k assassad wlng the Narkov procoss of estlutlng thr 

=l.~tid.  ~bdt l tu t ian .  GIYrrlly, -turd1 muUtlon r a w  ara very hi* 

mchr sorw spmcific ecological cordit iw.  Such an analysis would k 

worthwhile in th. Rajasthan rud Ghana oollocticms lart p a r 1  ulllat, 

WtQI#PO of Sudan and Ethiopia, and tha &ic&poas of Ethiopia ud 

Iran, llmich are a l l  adaptd to revera mvirmmmtal strws. Sirulatldn 

s t u d i ~  available data ma apocific isazymo loci will be 

-1-ts ln analyzing adaptstion in specific world c o l l ~ 1 0 ~ ~  

h. dirnrsity in pr.smt4ay sdvancvd n w  in rogiasal trials 

ld.iab# that th gains rlrcsdy r u l i c d  by tho lfrikd uw d -tic 



r w o l l s  h t t n  relrarud cultlvars cwr br, raarrlrratmd by r ~lrtriiwd 

effort for r w tbr  -tic base. Although variotias ~ l t a  nlwnd 

b i n 9  tha put 13 y+ars (322 in r i a ,  167 in t h a t ,  46 in mite, 40 in 

rorghur, 32 in prrrrl millat, 68 Fn o)rickgu, and 65 in grambnut), mly 8 

f.w arr extemivmly gram by f a r r r s  and all W e  rra rel- of 8 docado 

or longer. For example, Sau~lika, r e l w d  in 1 %  s still ba -t 

popular whut cultivar follcnml by 2285, H) 2329, M) 2189, ud M) 2009 

ra1.aj.d during 1974-79 A rlatlar situation exists in rim with IR 36, 

IFT 1414, Whoor@, and ZR 20 reloasd during 1966-81. Rat-, the upland 

rice ralusd in 1970 Is yet to k replac& by r k t t e r  variety, In 

sorghum, CSH 5 und CSfJ: 9 roloased in 1974 cud 1981 are the ruling hybrids. 

~ r l  millet, BK 560 ra1.as.d in 1975 Is still poplar, followd by W- 

C 75  of 1982. In maize, Ganga 5, and same others, reloasad 10-15 yoarr ago, 

ara still extensively grown. While the stability of such vrriati,es oiwr 

long priods is interesting, their adaptation aochanisas are net bd.quat.1~ 

understood. The genetic architecture of the subssquently releasad 

cultiwrrs must k studied If they arc, to contribute to a diversifid 

-tic hrss. Soaca of the recant pearl nillst hybrids, e . g . ,  R~sa-23, 

ICW 451, and I W  4 2 3 ,  are the results of such a p l d  ditnrsification 

bas@ on stud1.s of adaptation und.r stress. Vtilitatim pat-= of th. 

larqs oollectforu already available, and the limited and unovan field 

prrforrulccl of VhristieS re1w.d in the last &ade #ut be ar.fully 

studid* An mlysis of their pedigree and sele~tim -thodology is 

nwmsary for tha introduction of n w  genes f r#: other sour- in tha world 

collaction, to r&y the above situation. 

An exulnatian of th. paratago of th. udvmcd lfnrs Fn r ~ i m f  

trials dwrlng 1987-88 is a t t r p t d  and Uu grntic cmStrabb l m w  



brsc, if tho prrsrrt yiald krriar is t o  k L # d m  md VH u8a ef -(I, 

vint.r utmab or lntrrwdirta f o r u  in atoesing is poopemad. In rim too, 

8 shi lrr  siturtim rpplrrrr t o  mist. fn tho orrr+ of .orgbm mJ millet, 

further Ncau will 6,- ar tho dlwr#lfloa~lm of Uw eytopluic bw 

as thm prosant convarrion o f  nrla storila~ rro rortrictad t o  orre 

t.kr, off and th. vidoly wad natarirl from Sudan, Ethiopia, Cmarocm, 

Y-, ud Nigeria should k cotmidored along with Hrrldandl l i m  @nd 

g n t i c  rosourca, 1 .a. , qtoplsaa, bf achomically and at tho molecular loval 

by fractionating mitochdrirt PIA for further rranipulrtim of praductivo 

cytorterilor. 

Evan m o n g  the logurss, l 9 .  , c h i c k p a s ,  wharr considarrbla 

hybriditatla has taken place over the past 15 yaars, the sdvurcd lih.8 

under testing are aostly bas& cm f iva  varlotles: G-130, C-214,  BG~203, K- 

850, and C-235. Tho best lims with consistent perfornance ovor the past 3 

y-rs are only two, WBt-12 and &-769. Tho yiold difforrarw in W Cmtral 

Zaru bet- the checks (1300-1500 kg hao1) and the advanced llnu (950- 

1665 kg hao1) is vary -11, below the orpctatio~ bud on a w i d .  

c t ~ s h g  prograr. An analysis of their parental 11- and lnfwim of 

oth.r gclmotypm frar th. w t l d  coll.ction is called for. 

It is Fnterosting to capare the yield sdvancu ud. in .or- 

millet where cauib.rabla effort was rsde to robilizs world c ~ l l ~ ~ t i # u  



with tho#a of uplurd rim .nd rafnful mt dnre lupr oollaeUaa8 

also avrllrbla. ln the ZPT trial randrr t i n l y  aarlq,  af 23 attrio3 of 

dllM IICWt, tho control N@xbot yleldd 1620 kg ha-' u .9.LNt Vu YII 

of 1530 kg of sll tho W r  rrtr ias .  In thr, rainfd  b r d  wt txlrl fn 

Irg haa1 w p r r u l  to 1960 kg hao1, #a aaan of the six a t r l e s ,  tha 
m 

difforancr nat k i n g  signifloant. lbe  r a i n i d  raglam1 trial r8vwhl.d that 

HI 5439, a duck,  yir1d.d 1600 kg haa1 coup8r.d to 1200-1370 kg of th. 

other k s t  f ivo antrims. The yield porfornanc8 in the upland rlcuc, program 

was similar to that of rainfod wheat. It would affJlrrar that a greater 

effort ln rainfad whaat and rice can be affcbctlvr only i f  the available 

germtic roswrcas including tho n w  collecti~ are Wi3it.d as is b i n q  

dona in sorghum and millets. 

Whila logistic difficulties exist in tha rvalustion of. large 

coll.otions over srveral locations, it is desirabla t o  @vrlu&te 

raprrsantatlve core collections in multi-onvironnenta1 testing to 

understand the mechanisms of adaptation for a set of irportgnt variablu 

llko root activity, maturity, growth pattarn, duration of flowarlnq/grain 

fllliyt, disease and past r~sistanca, bfd related physiological paramtars. 

This is nrcsssary if one is to coaprehend the totality of X E 

interseticxu of all these variables taken together. lhis is possible using 

multivariate procedures corbined w i t h  rcrgrsssian analyses as was a t t w  

r.cwrtly in raire by principal coordlnatbs analysis. Sirulatim studies 

using the existing data on charactar combinations In th. world colloctim8 

can be u s d  to prodict a plant typ. w i t h  higher productiarr potantfa1 and 

a p t a t i o n ,  or to formulate a set of useful id.otyps Fn tropical 

cLnd oil&. 



'Ih, of -a rmmuo+a for thr, Mum of vrnlciad oarwbt 

k -sad, w illustrrtd .trar,, prrUouJlnrly with thrr f S u d w t i r r g  

productlan of f o d  crop in w n r r l  --arid trapicul q i a u ,  md muh h 

m, th r u t  drought rttrlhtd to t h  grrrrhcrwuc, @ f i e  hut kn 

Wutrting. With th. idrrtlficrtim of spBcific gwro ud ~notypu aft.& 

criticrl avalurtiarr of thrr world aollwtiau and thr utilirrtiern of #m 

.ob.rn tools, it is not diffiault to transfir movarrl w f u l  9.nu into 

presmt-dry c~ltivrrs to rahiow, tha m x t  br.rkthtcR@l in tho yi~ld 

b.rti*r. It m a t  thorofore bo ~onc1ub.d that tho rvrllrblo world 

ooll.ctians sffor -tic dlvwrlty of groat potwrtirl for inoroud 

sutrinrblo crop productivity. 



Papvr tb. 8 

IBXZt's Bjectiolu ud Plrn oi Work in South md Sauth+ut k l r  

J.N.H. -1s 

Cbordlnator for South .nd Southeast Asia, C/o m, Rua C u p s ,  MCrw 
klhl 110 012, Isxila. 

Past Ac$riwaamts 

?h. Lntematlanal b a r d  for Plmt -tic R.sourcu (-1 nu fornd by 

the Ccmaultmtivo Group on International Agricultural W r c h  (CI;I[AR) tn 

1974 to focus on collecting threatened garmplasr and establishing 

facilities and mothods for loarrg-term conservatim thraugh 8 csoordinatmd 

intenwstional natuork. SOM of its major past achiov.~crslts are: 

o The dovelopent of a global network of geno banks to con8orvo 

this gormplasm At present, the network camprites ovar 50 a f f e t i ~ e l ~  

aperating gancr banks in davsloping and dovelopod countrfu; 

0 The stimulation of other institutians on national, t.giaial, and 

intarnational lavals to assume the responsibility to collect, 

charactsriza, and store plant gsnatic resources. T h u e  gum banks rzaw 

gwrrate in over 100 countricbs and range from mrgent national antities 

to hiQtrly sophisticated canters in the OSIAR; 

o The astablishment of priorities by species and regions for the 

collection of threatened germplasm ; over 400 col lactfng missicm~ 

worldwide ware organitad and/or supportd; 

0 Th. support to train s#s 1300 individuals in all arp.cb of -tic 

ruourccu conservation and utilization; 

o Ih. standarditation of characterization and evaluation work through th. 

production of descriptor lists for all raja mop sp0ci.s; 



In 1986 tho QSUR .pgrswd m 0- .udrtr to rurblr to artrlyre 

ghatever actlaas uara r-ylyl to nrpgart wldrr tha rlr- awirtL~g 

gl-1 grrcrtic t.saurcrJ natwork. This . u d r t a  is: 

"To further tho study, collaction, prescllrvrtlon, 

documentation, ovrluatlon, and utilirrtion of tho 

-tic divarsity of uaoful plants for tho -fit of 

paople throughout tha world. 11- shall act as a 

catalyst both within and outside the CGIAR system in 

stimulating the action noodd to sustain a viable 

notwork of iwtitutiau for tha conslorvation of gr~r.tlc 

resources for these plants" . 

Aftor focwsfng for a d.csb or so m collacting priority crop6 ud 

utablishing a nqtuork of bnso collectioru thraugh diroct t.ohniorl and 

~~irntific support as well as training, 1- star- rmorganiring its 

pr-m and staffing to mot tb nrw raquirwuntar. l[h. nood for rtrrkgic 

wd approprlat-. rosearch in plant gant ic  ruourcw con8arvrtiar ud 

utilization is M n g  fully racognigod and this in raf10ct.d in thr 

establishwnt of r Rmmarch Rogram. 

Basic Rograa Structure 

The h a l e  prograa componurt. of IBPQl are, for 8&iniatratl*cll and 

-t nuau, otgmiud in Uuw mjor thnut.: .bfnL#tratim, 



ftold program, and research. Th. nina empawnta mb Unlr ~ ) a r  el-a 

are 

1. Mmlnistration - support for all fBPGR activittcrs, oprrrrtiona, 

amlt-s, otc. 

2 .  Twbicrl sorvicos - proviolon of t+dmical anrpport 8nd infofiut iarr  to 

all 8Wf and tha scirrtific o ~ l t y ;  public affairs, publi~at10~1, 

and library. 

3 .  Globs1 gmcltlc raswtcos network - deve1opw;ntal activitl# with tfw 

awntras, tncluding fortaring bass and activo coll.ctims, Md bt8 

managomant and transfer. 

4 .  G.rmplasm acquisition - nonitoring d q r s m  of gonotic erosion, 

c=ollecting threatened germplasm, supploaontlng existing gaps in 

garplasm, and facilitating germplasm flaw on a global scrlo. 

5 .  fhrrrplasm characterization and evaluation - standardiration o f  

procdur8s to procass, store, and distrihta characteritatim ud 

evrlwtion data. Data acquisition, data analysis, and application and 

@ ~ 8 l ~ t i a  strategy are tho prograa alsrwrts. 

6 .  Training - tho devaloprrult of c-ptual, technical, Md ra~gommt 

skll Is through support o f  manpower training. This involvmr 

portgradusto training, specialisad short tadmlcal coursu, individual 

training, and intern fellowships. 

7 .  In vitro culture research - d.vsloprcmt of in vitro tedmigucw for th+ 

collection, caruervation , and exchange of gemtypcbs for "rUSlcf trmt" 

sprrcia, ineluding collection and tissue culture t.chnolOgy, 

indexing and therapy, cryoprcrsmvation, gametic stability, and 8 pilot 

s t a y  for in vitro gum banks. 

8 .  Orwtlc diversity ruearch - to nhano an urda~tPdLng ef Uw 



origh, .rolutiorr, ard variation pettonu of mop grm pool#. Thir 

Lncludw s p i r r  aapplng, + ~ o ~ m g r r p h i c  studlea, davalopurt of  

Moshr iml  nthob of b+aentiptlaa, ud roaarolh on wild ralrtiorur In 

priority crop grro pools. 

9 .  W oomarvrtion remarch - to utrblirh urd lrplrrrt rtudrrda for 

ruwd storrge. This effocrt Inclub.. rtudy oi phyriolgly ot  r t o r d  

;I&. their grutlc stability, do-*, r-oration, and prut'Ac 

integrity, u wall as nond.structiwl diroase Indaxlng. 

Work Plan of the IEWd? Office for South anrf. Southeast k i a  

To d l .  1- to function more effwtivaly, a serias of offiacrs around 

th. world have bom ertablishml. 'hro new offices wre in Asir in 

1988, 0- in fklhi for South and Southoart Asia (replacing the previow 

office for Southeast Asia in Bangkok), and the other arr. in hi jing for 

 mi^ and East bia. BosicW facilitating and/or coordinating t io ld  

8ctivlties in aroas of groat gumtic diversity, these officos will : 

- Advise, ~sist, and stirrulate mticm~l. prograu an plant g ~ t i c  

rmourcos in their &vor to conuorve and utilize gonetic rorourcw; 

- Initiate, coordinate and/or catalyze r o g l ~ l  activities, espacirlly i n  

tha field of collecting and cbracteriting garmplasa~; 

- Participate in scientific work to strengthen n6ti0nal effort#, 

including hands-on Arrmctratioru, m i n t m a  of I- standards for 

garmplasn conservation, monitoring of genetic erosion, gathering 

inforration, and p.rlobic ammstwllt of act1viti.r; 

- Establish Md update carptbrizd database8 for plmt g m t i c  rwourcrs 

ac t iv i t i e s  in .a& country of the ragion; 

- Liair  with tho Intrrnstiaul Agricultural R...ar& Crrtr- (-1, 



P"AO Coulsaion,  bilateral fundod ganatic r a r ~ t c a r  prajects 8nd 

relavant nongouamtbl organitattons; 

- Ysrticipat. in and/or coordinatr, r-1-1 mating3, wrkshaplr, tr.inlnp 

courses, a t c . ,  and assist in t h e i r  organitattar; 

- Provide a sc1ontIfic evaluation of all f l e l d  project propo~a18 

0 

su&ittsd from the regioa for IBPGR support, 

me tollawinq specific activitias arc planned by tha 1- Miice  for 

South arrd Southeast Asia for ths near future: 

- Assist l r i  t h e  establishmrrnt of national plant genetic resources 

prcqr ams ; ri count r i as 1 i k ~  Bhutan, Kamp~chea, Laos, and Via- ; 

Rs:;Ir' and advise racently established national gens bsnlu t o  become 

fujiy rperationa: ' 1 c , Sri L ~ k a .  Burma, mailand, and Ihi l ippFnu);  

h ~ i y z c  past collect i o n  actlvitias. define existing "gapsm and ,coll@Ct 

garrnpl ssm . *spacia? l y vi l d  species and/or landraces of priority crops 

acc*rd:ngly 1 t Vlgna spp , Aroids, Alliua, okra, eggplmt, Brassica 

spp , Hnngifera spp , Musa spp . Citrus spp , sugarcane, rlce, and 

h i r r  h r  give also due emphasis to national/regional prior i t iu  and 

nasds ( :  e minor crops),  

- -1st and activate the developaant of a global crop natwork in the 

region by coordinating global collection, cooservat im.  and utilization 

a c t i v i t i e s  h i c h  IBPC;R will he lp  to establish. Priority will bs givm 

for the ti= k i n g  to banana, groundnut, okra, sweet potsto. and 

saf f i ower 

- hcournge and support the use of locally adaptad germplasa in th. 

natianal breeding programs ; 

- O r g m l r e  regional training courses on g a u t i c  resouras -t 



uprrcts dzich lack t r a h d  prrrauumli 

- 0 0 0 W t 4  - t ic  ruouTQu) rcr t iv t t lu  w i t h  th8 OUYS in m-w 
rather than duplicating t h i r  efforts;; 

- Fester th f r n  flaw of gmrmphaa kt- the --rkrr ~ t l t . ~  of th 

rwim 88 -11 u with th. rost of tho world: 

- Publish rrgularly (pothapa quttrsly) r contlmtrl k l m  Olnrpl- 

h l l a t f n ;  assist in the plbliatlan of rglovant natlolnrl or r-lorwll 

scimtific findings in tho f hid of garrrplasr consrrvrtion, w r l ~ t i m  

and utilitatian; 

- hiti&t@ relevant applied rsslrarch a c t l v l t i @ t  and hmlp h i l d  Up 10041 

rasearch capabilitSes; 

- Pursue tha iraplsmnentation of tho a c t i v i t i r s  la id  down in tho Pfrsorandm 

of Undsrstanding betwoen the Govarnmmt of India and IB#a. 



R . K .  Elrorr, 6. &pa-, r d k 4 . n .  Kappu 

amp*, HW Blhi-110 012, India, Eotanirt, Gonetic Rorrourcas Wit, 
ICSUBIST, Patancharu, A.P., 302 3 2 4 ,  frrdlr, a d  Acting Hard, Plmt 
15rcplwrtim Mvlsion, ?@Kll, IJlw blhi-110 012, India. 

b d l a  is oxtr-ly rich in plant -tic resour-. l W m  subcontinat is a 

orrt.1: of diversity for the ICRfSAT rsnbata crop, rrong which a groat bra1 

of va~irbility 1s found to occur. The area is also known for i t s  ridtnws 

in wild spcirrs, particularly of plgeonpra. Consl&rFng tha raglar's 

potrntlrl as a gaw omtar, NEGt Md I[(JUSAT have kwr opratlng for -11 

m r  a d- in dlffarmt rruu o f  the awntry, to collect native 

variability, priritiva cultivars, wild species, mtc. , so as to ahpca  thr 

mxistfng gumtic uoalth. With the cooon objrrctfva of tapphg gr-1- 

ramurcnJ, specifically of the IC%ISAT rrYdatr crops which are also of 

natiar~l priority, W-ICIUSAT and NB#;R-ICAR m r k d  out a jaint strategy 

in 19m for mxploration and evaluation within M a ,  and r 5-yoar progrslr 

was fruwd. Tha affort mlm to collwt grrrrplasa QPFng 1986-88 is 

dlscwmd. 

Riorlty Arum for Exploration 

fCRfSAT and NBPGR have jointly worked out tho aroas for gemplasm 

c o l l ~ t i a r  k q i n g  in  v i w  the throat of g r r r U c  erosiar, distrikrtiar of 

n8tl~cr t y p ,  wild splrcias, etc. Sum of theso a r w  ara ccntiguara 

agrowological tones, othmrs are more sporadic, ocologlcally 



awwurcWrrp -tab. llrjor priority rmm I- rPqrlo~ltLar fex 

IUUhT mrn3at.a m<rps, Uwir wild relrtlvu, $ad nlrW m m  u o  bll 

follcrm. 

9at9ru [5ordnr b&a&g (L.) nPrrch], tutorn Uttar P r M ,  nor- . 
cdj-t W+St hcqal, Milrkd IPd djo- rrmu in krdhrr 

hilly rmgiw, and tho plrina af &am. 

P u r l  a11.t [- (L.) R.Br.1. Wastorn Fhjuthur, Oujrrrt, 

w y a  RQd.rh, northam Uttar Pr-h for c;ultlvrtad, and prninrulrr 

r.giarr, northmst8rn sub-Himalayan region, Oritsa, Bihar, Wwt Bvrgrl ud 

naharashtra for wlld s p i e s .  

Qtickpoa aricrtintg L.). Rajas- (around Ganguugrr), northuoat.nr 

HL.alayas (wl ld typos), Gu jarat (Junag- , Bihar (S.bor 1 ,  and Mrhrruhtrr. 

Pigeonpcra 1- (L. 1 Millrp. 1 .  Western Ghats, 

oasbrn/north.astern h i  11s (wild spacies ) , north Bihar and omtorn Uttat 

R-, north Ibmatalca (for gardm typos) and eartam Maharuhtr., m y 8  

R W ,  and O r i u a .  

CrarnQurt IArachlJ L.). Harym,  Rajarrthrul, W y a  Pr-, 

R.brh, and Bihar (sporadic in c n t r a l  and rauthern plninrular tract) .  

So fat fCRfSAT and hava laulrchd 11 arpdlticlrs in 10 dif iernt 

s t 8 W  of Zndia ancl have co1laet.d 2202 sarplcs of 1- nndak  crcrprr 



md tlwir wild talrtiww (3641, -1 r i t l J d  (913). 

plgmqma ( 100 ) ,  driakpclr (4121,  granZlut (2001, rd ahor rill- (213). 

lhurl m drrtaild in Table 1 md rra diauwrrud blow. 

Tin rwtiorr  to tho prdumirmtly tribal-inhabitad ucurr mf kdhrr 

krburh, Bihar, Ckirsa, Md W y a  R a  during WoPrrkr 1986 ram1t.d Fn 

th. crollectlar of 177 maples of sorghm. b a t  of thm tmlocrg to the tuns 

'guitua' u x l  'roldrurghi'. h y  grw owrr 3 a tall w i t h a r t  tillora and th. 

lnflorurcr\ors are large and loose w i t h  droaplng kandw. ma clasping 

91- m e  tho -11 white grain. The Bestar ar+a @pg..rs t o  k 8 

tran8ititmal sane for the rams roxburghii, guitaa8, and b\Pra. PanfPra 

end are axtaasivmly glwn In tribal areas 

of Qissa and Blhar is found i n  rort of tho areas: 

along tha roadsid. and on the hunds. g. l o u l l y  o r l ~ d '  'upiri' 

arwnd Bastar is usod t o  W e  rows. Other collections during this 

s~ploration inc1ub.d poarl millet (32), pig.errrpra (161, ohickpra ( 5 ) ,  

grarmdnut (30) and 88 samples of ninor millets. 

Th, hillyJsubhilly parts of Anna~lsi in Taail Nlchr. were ~ w n n ~ d  Ln 

bcmbmr 1987 to co l lect  wi ld  rslativss and priaitiva cultivars of sorghm. 

Collaatlons include 152 samples of pr ir i t iv s  cult ivsrs  of ~*IP k l a r ~ ~ i n Q  

t o  rams guinm, bicolor, and chrrra, and 13 -18s of wild ~0rghU. which 

includrd a rare wild typn - s. -. E i g h t  samples of -1 mlllet bnd 

16 of minor n ~ ~ 1 e t . s  were also c o l l a c t d .  

ooll~ctlan mission t o  the dry areas of t t n  northrrn snb 



.Irpat prtl millet r r ~  spordic. OUI.r 9 . ~ 1 -  oalluatul imlubr 40 

A p-rl r i l l a t  ~ ~ l l a c t i a r r  aisaion t o  Tanil N.rhr during b.l#.kr 1907 

y i e l b d  270 c u l t l v r t d  ud 8 wild -1.s of -, 18 of sorghum, 1 

of ud 46 of .Inor . i l l o t .  s u p l o s .  

A joint rrploratfon to  tho nortbmt ooastrl 8r.u of Anlhrr P r M  

durLng S I p t r k r  1988, r .rultd in tha coll.ction of 93 mrly-mnturFng 

-1 millot and 43 ftng.r r i l l o t  saaplrs.  Both w r l  r i l le t  ud f1ng.r 

r i l l a t  are transplantad in furrows op+nrd by a woodm plough. Farmars 

k l i a v a  that raising a nursery of s d l i n g s  offers k t t o r  w a d  control, 

gacrd map stand, ard r.ducu crop duratian in the main f i a ld .  Th. oarly- 

mturlng poarl a l l o t  is called "pit taganti".  

k y a n a ,  an irportant pearl millet growirsg stat. w s r  joint1.y owplord 

during Sap/Oct 1988. P r i r i t l v e  c u l t i v a r r  r r a  still grown i n  

h h t d / r n t a  arum, espmzi r l ly  on sand catnrrs arolunid Ldraru, Nan~u1, 

Chiriya, and othar areas. A prh i t iv r ,  typa c a l l d  1 grawr to a 

b i g h t  of about 125 arr, prodwas m y  vary thin s k u  w i t h  8Up-tial 

m t u r l t y  of spikes. T b  s p i h  are vary m a l l ,  thin, rwb We 1-ly 

am-, and th. gluwar a l m s t  m r  th. maall oval grain. A dual-- 

fom cal ld  dholsari 1s gram arand Choudh&ri-ki-Wngal far g r h  - 
f-. It grows owr 3 B tall, produces very thick s k u  d.tk g r w  



I-. T h . m p l k m . n t h ; l c l k r r n d u u d m # a m r l o r r .  ?bramz,#r 

mpwUlfoturrh ldrpm&aoap%kaurautbmJOoLrngumIdrr#ab 

tenuul, P l l m l  inIljuthm, m d h - i m I r t d u u u .  m#tn8r#y 

aauwn, probrblybr,tohrryr.inrrburlngfloumring. S i n n w  

cultirrra md 1-1 ludrwoa ate grown Ln dj-t fielb, thrm i s  roqrr, 

for or of & o t m  tho tro fmu. rlth.duir8blo 

charactarm oarld k useful in rll lat  Inprcrvrmt . 

kr .rpYditlm tm o r y m l U d  to  -tern tklhya P r a m  in 1986 198 chic)q#a 

-108 -re colloctod, represating large-srcwcb+b, gulabi (mitabla for 

~rohing)  , krcbuli, tuborculatd rod suxfacr, t y p ,  Md t w f a - p o d d d  types. 

Sarr 28 p1g.onp.r and 2 sarplos ware also c o l l w t d .  

A survey of thm eastern p a r t  of Hsdhya Pradash i n  .I987 i n  

collrboration w i t h  Jawaharlal Nohru Krishi Viswa Vidyalaya, Sehore, 

xwultd in collwtiaw of 157 chic- - p l e ~  cxuprising of t-rculatd 

W (kat i la) ,  typical dmi ,  pots cham, gulabi, twin pddd (do -ti), 

la--soadd dasi (Qbbo), and -11 types. Collar ro t  was ohrvad t o  b. 

an 4 o r - t  disease of in Hsdhya Radosh. Crap 1- t.0 

blight and emmxsiva vqattatiw grwth wrrs also a~~ 

Jabalpu. Divmrse types of pigempa (51) and a tamplo of &!&y&&g 

warm also coll+ct.d. 

1987, the Zarukrrr valley in the rulAkh raglan was surwyd to 

~ 0 1 l . c t ~ t i c d f ~ r s f t y i n ~ ~ c r ~ .  Smples f r a r l4d i f f e ru l t  

popllatians wrre wllwtod. Collections mda reprasmnted variability in 

s a d  sf za ( d u n  bold/snll types) ,  sod-color (&op black to brawr), and 

pod-Wing  potential. 



6mp1- oollatim ia pi- u ud. ;rlnly ha. my. Rduh. 

during uplotrtlau to ~oil.ct in 1986-07. h &fort 

r* ubr in E(rgmcrlryr to  1-ta burby 1987-88. 

W t l y .  Ulia m a  locutul ln it. natural Mitat ud aollatlon of r i p  

W, ate. w i l l  k wh ln th. tutura. 

A ca21ection alrriorr to tha graPrdnutugrawirrg r r u  of Tuil )SIQ1 wwl 

Krtala tiwing Nm-Dlc 1987 rrrultd in tho coll.ction of 132 r ' u g l u  

includd 126 gr-t, 4 sorghm and 2 fingor c f l l a t .  

Goographlc Mwrai ty  Md Adaptation 

Canriderabla dimraity w ob..rrd in Uu gamp1.a ool loctd f r a  v a r l w  

clhich dght have mlvd to adapt to tho dlmru yfcrclirutia 

-tiam in M a .  Pot . m a ,  vary oarly-raturlng typrr with  prof^ 

nobf tillarlng umro gram tm u;nb dunrrs of tSIryuu and rZIjuthur thore 

mil ro1stm-o is a lhlting fwtor. In cantrast, long-duratfm tYP# af 

JlorQhnr wd pcrsrl r i l l a t  which mature aftar tha cmwtion of rrFnr to  

e8c8pm grab .old arc, grown in tho tribal-1nh~bit.d arm8 of th. E88t.m 

am-. 



'Rw urtrffwd/mckrcrxplord md ath.l. prairLnQ arur wil l  b mamyd fur 

wl.a ooll.ction. kr mxlllcLm4 to this affect hm 81- bnn Qnrr by 

n83FIR rlRd 1-T. Aa it warld k wlbwtt from this rrpart, th. oollactAan 

o f  wild sp.ci+r rhould k amphaairoil. Sq.e r r a u  of ~8ri.bility 

partiaularly tho sub-Mnlayw hilly tracts ln mtrrn/north.utarn r.glars 

would mod more thoraqh surveying. Another 8r.s wlth Ngh potrrrtial for 

midring th ganrplaslr of sorghwl ud pi- wid k th. India-Bum 

kmchr, in Arun~chal Prlllclh, kgrland, Nmipur , and I k i p u a .  MlWR 

r m t l y  opexmd two more orntrw st Rancht and Srlnagar and thrsllr statians 

w i l l  also und.rtake mrploratiorr . Ihw, apart fror thr Sludquart~rs 

Exploration Divisicm, 11 Statians will und.rtak+ gemplasm csllwtiof~ 

on tlu progrim for the 5-year pariod. J o i n t  efforts by 1-T and UBPCZt 

should prove rwardinq in this ti--btnmd venture. 



kdRn R r n ,  
IbUu, mi- 
d- 
kwlwrh 1986 177 32 5 16 30 M 348 

1. s: wrrghu, m: -1 .ill&, 6: ohickp.r, PP: plglonpr,  
a: gr#ndrut and IN: liner .illat#. 



?.A. nlau, K.L. R u d r R l b a d R . P . 8 .  PundLr 

RwQ, M a i m  d O r n p l r  MIhrlurtiaa, )II#Et, tlrw Drrlhi U0 012, m a ,  
bmlor botrri.t, nd w e ,  OlMttc Rwarrorrs klt ,  razm&T, Pa-, 
A.P. 502 324, rjuli.. 

A *lmt XQlIElCLT- pnqrr wma startad f r a  tho 19M niny 'lurar for 

tho w8lwrtian oi o.rmplum of I t3URT ranlta cropl. tho trial8 #re 

r r i n l y  oawhwltd a t  N1IBPO('r Hmd~artrrs, N+u lklhi .nb it# raqiawrl 

rt.t lau,  a t  Akalr, Jampu, hlchur, ud o t h r  cmtor8 uamtdlq to tln 

p l a .  Th. &tails of indfvLc?ual cr- for .rch yoar arm dirausd blow. 

8oqhm prrq1.p uu ava1urt.d for @aotoprlod uasltivlty. f q r W l  ud 

for uu u 8 dual-purparw, crop. 

h.),u.tf on for Photoporiod Slsltivi ty 

lb thaurPd roorrsriau of photopmriod swuitiv, sorghum nuu grarn at  

K l m ~  (29°10 '~ ,  7 ~ ~ 4 4 ' ~ )  .nd Trichur ( 1 o 0 1 5 ' ~ ,  76'18'~) d u L n q  tho 1986 

rljE41 .+ld~n. At TridrUS, only 964 rrttiur suroird up te tha fl-ring 

w, a 1 0  110 rrtriaa flowarod within 120 days. In ot&rli, flaurring 

r w  frcm 126-180 days. N h t a m  cRaracbrs wura s t d i d :  u r l y  &ling 

riw, drp  to 501 flmmrlng, .ran n m b r  of flcw+rFng st.u (-1 

l a  , -1 t l ,  s tr  thickru;~, n\nkr of nob.s, Lntamabrl 

arpoaut~, phyllotaxy, ptasmca of stilt roots, p l m t  haight, haad 

u u z U a n ,  hrd cmpactnm~ Md hp,  h.sd Irrgth, W width, nrrkr af 

1-, plant ~p+ct.  j r~~m,  iw width, grain yiald p.r plot, and natural 



- - - ~ ~ m ¶ ~ ~ . m a m 8 ~ U m ~  

envr Wigl Vw 1W trfnlr nmm fat avalmlan d UWr 

. a r r l u a t y .  A W a l  of 1937 ocJAw32lau rurrirrd, af wNdR lM bid mk - rpbr leoll onditloar. may rum 8turLd rd ad -om 

f1-W. ?l-iq h oUwr8 rurp.d t r a  49-201 d r y .  Plant h,lQht 

twd from 100-4OQ am, tot41 nurJHr of  loroo8 v r r i d  trm 7-35,  

m- 1- tw f m  8 .1 -15 .0  am, hflorwanawf&th f a  LO- 

35 -, aad lwri vLdVI f t a  1.1-13.0 a. In prutal ,  Elawwinq ma bl- 

byrt M 15- u t o  x a m m ~ ~ r r t ~ t ,  ud i t  wur . ra i r l~  ~ l t  

Hi#2. vm rwt 4 ruitrble locutiar for avrluatian of photqorldl-wnrltir, 

m-g 

far foddu yiald Ud its ocrpasrntr a t  four laatiau L a . ,  fr"wr, Hi881, 

J-1, Md Akolr dsurlnq the 1986 rainy uason. 'Ihirtnn ahrrrotur wrra 

gsogowd for study: u r l y  d l l n g  vigor, days to W& flamFng, b.ul 

tlllrrlnq, cula branching, cub thickruss, nurkr of  la-, 1@U Ing th ,  

laaf width, midrib color, plarrt b i g h t ,  stalk julcinus, juioo qwllty, md 

for- yield (in kg m w 2 ) .  hU wra rw~ordd for aIrat a11 thr Qurwtmrr 

a t  all tho l<xzrtiaw. Bawl m th data, 147 -1-pupcm typu m a  

rrnd - again t.std m l y  at  Issaplr durfng th. 1987 rainy 

. e . r r f b g  wO also  ckxn against foliar diwaujl (incrlubiryl gray 

lwf apt, mthrrarow md rmrto 1 . l i  spot), grain -Id, r k .  bmar md 

ahoot f l y .  W.uly 80 1- for foliar dimuos, SO ltnrs for p ~ a  -14, 

181  fa^ r t r  bmar, and 212 for .hoot t l y  ware fand to k r.ri8-t usld.r 

artrPal oanditiaru. It was also o b m m d  that a t  theso louattanr, @ 



&Azg 1987 raAay IYUICILI a11 UY ntarL.1 af mrr oar igta  md wrw rrrn 

paiirfng rt.lrL.l fro Y r a  krb lbpbllc jhPruld k trrtd folt f- 

r i d b a d l t J o a g a r r r t , r t  U m p u d y .  

fl-, blnq photqwaiod wnsititn. klothrrr 3M) m l o n r  did not nt 

rwdr grcrprly. A good ucnnt of variability w m  nhurtd for drys to SOI 

fl-ring (49-175 days). IS 22092 was tho earliest (49 &yr) to f l w r  

wMl0 IS 1556 w u  Prry lrta (175 days). P l a t  bight  rurgrd Ira 45 o (IS 

21960) to 333 rn (IS 4107) .  S t a  d i m t a r  rurgd from 0.30 ~ l l  (IS 3226) to 

3 . 5 6  o (IS 4593) .  Nub.r of  lmrw por plant rcurgd f r a  7 -(IS 4505, 

5267) t o  36 (IS 4280). Luf lwrgth rurgd f r a  31 .33  01 (IS 5236, 1416) to 

97.66 o (IS 9236, 1416). 'Ru l u i  width ran@ from 2.55 a (IS 1572) to 

11.86 Q. (US 4164) .  

5481. fn thrr rwdim-uturity rmga types, 13 prorising .oowrriars -8 

Ldmtifird of driah 6 r r ~ ~ ~ ~ i a u  wrro fror India (IS 6001 to 6006). In th. 



All - -aW aag2 P Am m aodrl tlll4cm!#. M 0s thzd 

.mwaing, - 50 L h  tm arar.ll Auf dl-, 40 1- 500 ePQb 

W, ad 10 lhr #OW .tr Dra ad rhDot fly MvWLm - fm 
-t. 

A mt at wing wl#tiaar for for- uu rrrt to the 

bnaruh Canter for Sorghur (I(RCS), Rajurdrui~rr  l o t  trutlng uld 

utiliutial irr t)w )mwdlne progro* 

In oollrbor&tiar with thr, All trdir Coordinated &arghLP m t  

. r r lw; td  for grain rt f l tn  l o c r r t i ~  v l r  . , Coirhtota (Tuil Wlbu), Ablr 

wryha brauhra for further trstlng and usl. in th. brwding pragrur. 

Purl rillmt 

k t n g  thr 1986 rainy masan, 2000 pmrl millet germpluo -1- war+ 

gr- md uvaluatui a t  Jodhp~r Md PUICUI. Fourtout chrrrct.rr -re prerpowd 

for study: oarly vigor,  days t o  505 flowaring, groan fodder yield 

potmtlal, rwmbor of productim t i l l ors ,  plant hrlght, u r  amrtiar, . p f b  

I-, 8pike thickuu, wd sot ,  yiald potantial, w r l l  plmt up@&, 

grain *p, grain might, and scoring for pravrl-t d l s o ~ ~ .  Ihr 6.b 

f r o  Rrrr, wlrre not rocaiwd by NB#R. Th. gmrrrfnrtian at JoUhpr wlr 

fairly gotad. h r h d  ciS,ffmrrww in vqatat ivo  growth mra otmnnd .I* 1 

.mth of s@wing. 'Rw p l a t  hi*t rrngrd f r a  70-176 a. Bud on ovOr8ll 

tillarlng, lr.tlnru, ad vqotativa bulk, 12 a ~ i ~  ware 1- u * 
brst fe t m .  130.t of Ow -1- f l w r d  kt- 41  b 65 dyr+ 



Q a mamp~, 4-6 w n  tillunJp&at m m  sBwzrd. ib, 

laOfib Ira 14-32.2 o with thl- raging 14 bp 22 . 
V ~ ; L r ~ ~ r l H ~ l n d a W p a m m i r f u .  ltaxty-rrltb 

IPbWr+drwrrr , Ibrr t i f ld .  a w ~ . I Q I w d y i + l d p B r ~ t Q l l l g d h P Q  

2 4 6  g, ad 60 m i a n  u r r m  idrrtAfld u Vn b u t  g t a h  yi'LI'IY-. 

fir, urcrrutaw M t e  hi*ly nrla+pttbla to luf rpat dinam 

- b Y Q l m ! u w u m *  

b r i n g  tho 1907 rrlny rearm, 1960 accasrlonr, aonarirting of 

~ ~ l l a a t i a r r  from M a ,  m, Niddla East, A f r l a ,  Awrtrralir, rrrd Latin 

rain. Stma 250 5 ~ 0 d  f&r typm, 156 good grain typu, 34 r+iy marly, md 

4 1  god m r a l l  plant arprct typos wore idantifid rt m p u r .  Th. 

~ t a l r l  rhowd good r u q .  of varirtia, for days t o  504 fl-inp (35-114 

-1- wsm w a 1 u t d  lit I- uboreas the madim md YLIIm-lab 

typo uwrarrlaw n r a  cwrluatd st  -la. Ih. acxwslau uua -rod far 

17 kanriptots: d l i n g  vigor, rmdulation, drys to 501 f l e L k g ,  d . ~  to 

758 wtur i ty ,  bur, flouu aolor, flotmring pattarn, graRh hrbit, p-t 

bight ,  privvybPrMdWUmmbar, ~ r y b r w l c l h . s ~ ,  rr0rr-, 

~ . d  mmbu p~d", seed agt, plant nigttt ,  r h . 1 1 ~  ratio, ~ s . l d  



t*ry iw, 4 rt a m m- ( la8 -4 w t l y ,  rd sa 

-tad at frOvr rd 18 wkq 1Lnw ra Wid. & 

e t  od 25 mouaAcllrr urt. rl.o -ah vatid fro 

u.4 -24 .84 .  AT 1Ymh. 353 f p q h m  rooulonr m m for w8Au#t&oa 

.Pb f o l l d q  rampa ol n r l . b l l l t y  m a  abwmd, days to tkrclqr 

IOZ-Ut, to mturity: 146-1091 plant h)L$t: 76.5-197 ar a 

privy bmdu: 3.02-20.0; rwkr of r.oarbrry br-: 1.6-11.6; rrol.r 

nrba: 2 . 3 2 0 ;  n r k r  ai md. pld 'l: 2.1-1.01 I#)-md ni(lht: 6.00 

1 . 1  ; bioloqioal yield plat 'l: 13.3-258.3 p; dwllLng rrtlo: 35.29- 

91-02)  ; md yield : 2.3-94.08  p .  Ih. high yialdhq litam ibmtlfld 

-re 18  66%, 7059, 7257, 8634, 8706, 9048, 9285, 10258, l2263, ad NP 

Ruing 1967, a nt of 350 w ~ s i a n s  cagrriring 126 uttrr u r l y  md 

244 w l y  t y p  warm roaluatd a t  Ismpu. The grrt.inrtion uU gload, 

but th. crop 8utfer.d sawrely dxw to droqht. Harwrr, 33 wu 

-1- prfornd k t h r  oi which 15 umre p a d  grain t-, md 4 

-table tw. A t  A k o l r ,  300 r+dita- and wdium lato-ultwlng tm wrr@ 

mmlurtd arrd 15 prcmlrfnq typos w r o  idmtifiod. Twrr hmdrd -1- 

of lmp-duratian pigoonpa wm also gram at Jorht for w a l ~ t i m  dslrrm 

1 H 7 .  

A ut of brt -haat la  cNdtpr was .am at I(XBU -tor ad W l r  rhih 

aDthr set of lonp-duratiar typos was ron 8 t  (Wiot ,  I.uplr, ud 

J-. l)war 1- wrrr ovalurtd for 14 chrraetaristlum: d m  flgor, 
Q8- flmrm, I K d U i ~ t i o l ,  p laC MOW h.i@t, warVt Wit, M ~ Y I . ,  



At Akola tha follawlrq 11- ware found prariairq and high-yioldtng: 

5685, 5702, 5792, 7497, 8611, 8613, 8628, 10962, 10969, 10979, 11038, 

11054, 11192, 12269, 12518, 12597, 12651, 12636, 12777, 12797, Md 12791. 

fkrinq th. 1987/08 postrainy w o n  at Akola, of Uw 1320 lbas 

Wtd, the bast 3 accessions uwre ICT 5784, 6072, 10388, 11047, and 12241. 

h. bold.rt wd was obnrvd in ICC 5769 (38.7 g 100 soda-'), day. to 

f lmr lng  rangrd from 42 (IOC 4934) to 106 bays, plant hdght 20.5  (IOC 

6042) t o  62.7 a (ICX 12237), and days to mturity 96 (Ia 7498) to 146 

dray# (ICC 5760). Ruing both tho crop seasons, the evaluatian axporimmb 

a t  xCRI[SAT Cuator parformed satisfactorily and meaningful data wera 

Z'UO thOUband accrvssiocu of grormdut mrs grcnnr a t  Jodhpur during tbo 1986 

rainy seasa. OMrvatlau can 14 oharactrrs -re recordad: drys to 

V, bry~ t o  5OI flovrring, Qys to mturlty, growth Wt, jtr 



mt-. plant rlduI, 1.u ooJar, ae ud. pod-&, 8 d  

mlolt, @it tjwtr, 100-r+d wrigbt , pod yiold, ma¶ y&rld cnb pLmk 

1- ibntlfiad nm: IaS 5S1, $06, $08, 609, (W9, 714, Sib, Ut, 111, 

4 ,  4588, 4589, 4682, 4683, 4712, 7389, 7643, 8331, 9994, 9397, nd 

10751, 

Wing thr 1987 rainy c-rrrm, 1300 collrctiana, FN=ludFn;l 723 a- 

Th. graolQnrt avalurtion at  Akola nu utirrfrotory. Ttw f o l l ~ i n g  

rp+ctrrp of variatfonsl a r.oorb.d: bays to tlcmrLng: 23-33 bryrr 

mturlty: 103-129 days, and pod yiald rowo': 1.5-43.5 g .  

In all, 69 1- mra found prarising rgaiwt loat uathrranoccl 

(- QrratirP) and 'Tikka' dl-r (C.raorwrr r p ) ,  31 

lLrws snra iarnd r u l s t u l t  to growhut loaf mlmr (Stcrrreat.rvr rp). 

Clrrplur unrkr baluatlcm for 1988-89 

Ih. follovlng genrplasa has b a n  grown for mvalwtlon during th. 1988 rainy 

for which tha data collection is in progrus. 

o 3060 wcasdfarar of f o r m  and dual -so typm a t  fruprt. 

o grain ud dual purpose t y p u  st Akola. 

o Ilrltilocatiarrl trial of 200 p r a i s b g  and -1 purpcrw typ. 
8t Ltupu:, &la, Jh-1, and Usrr  . 



a klClltl1-tlarrl trial 02 2001 praising wrrietiw at Jabprr, 
f.H+fiUIC, -la, JIwmi, .nd Hirrr. 



m1.k P.P. Khnnr, K.P.S. -1, ud N. ko 

w r ,  Gumtic Row- Unit, fQUSAT, Patmaham, A.P. 1142 324, 
f n i i ~  Hcd, Causervation Division, Natian.1 8ur-u of Plrnt Orwitlo 
-b.;1 (-1. )(.* Dmlhl-110 012, India. Sclntl8t-ln-ch.rg.,  Plant 
Ti- af tus* m i t o r y ,  Mli#R, md Rumrch h o c i r t e ,  Gni.tlc bwuram 
k i t ,  XOWST. 

1- viability mry quickly, -sf tating their f rynrwrt re juvwutla. 

'Ihir 18 not only wpansiva but involvrs tho danger of gumtic amtuilnrrtlm 

a t c .  Loss of v i a b i l i t y  also laads t o  accurnrl~tlan of genetic dmaqp in 

surviving sacrds. and more important, lt causes ganatic drift8 i n  

cuutituant grnotypms and s e l w t i o n  prassure. Th. most important part of 

cauervatlm, obviously, 1s that seeds m i n t a i d  in r 9- brs3r rhould 

always produce plants which show rapresentat lva charactaristias of each 

accassion 

lbe gene bank a t  :(XISAT, es tab l i shd  in 1979, jiarvas as the rajor 

rogxasftory for the world colloctlon of garmplasa ~ r r m t l ~  hold- 

% 194 -1- coaprtsing sorghua (31 030), poarl rri1Imt (19 7961, 

pigaanpoa ( 11 034 1 ,  chickpa ( 15 564) ,  groundnut (12 160 1 ,  and 6 spec188 

of rinor alllets (6610).  A;rong the 0th.r gone banks that auw@W thsw 

crops worldwide, #a National Ekroau of P l a n t  - t i c  Ruowrocrs (m) oi 

U. Indian Council of ~ i c u l t u r a l  b s w c h  (]:CAR) has bov.loprd @%a@llmt 

facilities that are a lrudy  operational. Th. total nurkr of wauaiQN) 



It 18 wtrbllsh.6 that tmpmarrrturo th. molskra oofftrrt af th, 

red# influmuo raul  datariorrt im during rtoraga, and lmg.vity of 

orthodox u+br cm k dramatically hprovod by corrtrollirrg thrw factors. 

In 0rb.r to uixlrrito l a q w i t y  urd prclrrrarva grwltlc l n k g r i t y ,  psudriod 

smd. rro prckrlrd in moisture-proof cantainclrs and storod Fn ahukrr w i t h  

oonttoll.4 rrvirapart ,  under low -ratura and lw ralrtlww hmid i ty .  

Caucrwrtion Facilities at  ICRISAT 

A l l  tha gormplasm is conserved undor d i m -  and long-tam oClnditiaas that 

moot the international standards (Table 2 )  suggcrstod by th. InUmatiaaal 

Board for Plant b t l c  Resources (IBPGR) and others. 

. w. This faci l i ty  is a a i n t a M  at a tqwraturo of 1 0 ' ~  

and Ma relativr humidity (RH) and is usad to  hold seuls taporarily while 

th.y &re d r i d  slowly and propard for subsequent transfor to Wum- and 

lmg-bra storago facilities. Ihe r- has a capacity of 680 m3, hu 

bdmpuxht air conditimlng and re lat ive  huridity aorrtrol q u i p r r t s ,  Md 

its o m  air rxhaust systom for f a g a t i o n  when necessary. 

C w.  our r a u  w i t h  a cspaclty of 12s m3 m h  two 

r o a r  w i t h  a capacity of 210 m3 w t o  storm th. active col lr t iau .  

Ih. r w u  aro m i n t a i n d  st 4 ' ~  and 20% RH (305 RH in 210 m3 room). 

- liQmASBmstoraclu.m ram rooas are under ta t  each with a - i ty  of 130 

m3, W ~ ~ A M  a t  - 2 0 ' ~  to store bare and dup1iut.a collections of 



kch of tha madiw- and long-tar. rtorage ahubetm h.8 two 

ln6p116nt tdrlgaratian md d.hrldlflutiar ry r tu ,  am oil .rh 

u l .tnQy. Ih. gum bank alro hu a standby p m m  prwratar wt to 

with 1ong.r perf* of parns failura. Th. wblm- ud l q - k m  

stor- toa;r are oarrtnrct+b ar r modular principle vlth ppnbr)aria@trd 

-1s. All ator- roau have .obile r h.16~~ apt - ,  uoh -.pbl. of 

moamahtlng 30 000 or morr, c~.rmplras rccuslaur. Zh. klp.ratura 

ralativo )rueLdity f n a t b  th. rtorrg. roaa  are mitorad r.gulrrly w i t h  

thorrdrylgrograptu. Audible lud vis\url electronic alrrm syrt- h r ~  krr 

irutallod to safquard tho s.rds from any risa tn tuparrture ud r @ l a t i ~ @  

humidity and to  h l p  maintain tho desired cortdltioau. 

n# active collactioru of geraplasa of the rrandate crops ara ~ c r w  baing 

storal undrr dim-term conditions, at 10'~ and 351 W(. Pour .odulu  

procurd f r a  Watford Reirigarrtion Co. (OK) ,  which na at - 2 0 ' ~  h.va bun 

comissicsoud recently for long-term corwatrvation of thr base a o 1 l o c t . f ~ .  

All roam have mobile shelving and an affective air-lock s y s m  (M~@~OQ.), 

w i t h  cotltrollocl conditions (22-24'~ and 333 RH). 

NBPGR has r-tly mtablishd a national facility for a plant ti8nw 

cultura rapository. This fsoility was .anctiond by Uw OIputwnt of 

Blotadmology, ninistry of Sol- and Technology, Govamwnt of indL4. 

Zhis &volop.nt in NBKR offers unsiderable scop for ~ t l a v l  ad 

international cooperation in emerging biotochnological tachniqua. 

.ppliuble to 1CRISA.T mandate crop and their wild r a l a t l v u .  



krohitmtural plrrr rdl other dotaih for r )I.tllaml kl;#dw brrrn 

krr finrliwd. h a h  m axtrufva mcirrtiflc m d  plrlniorrl --. will  

attmgtlm thr role of NBlPOR u m rltnnr-, bum -Uaacrrrt+r fox 

at  lwrt tba world collaction of pi- urb, tt m l b l a ,  for athrr 

unbrt. crqr of IawAT. 

'lb r(w6 pr#awwd bur- tha postrainy a a w m  are -ally of high 

wlity,  hrrru usod for ootwarvation. Thr+shinp mxyhm md .illeta 1s 

dono by hud, but ln ahickpm ud plgrarrp+r it i 8  unrrlly c h m  by u&xw. 

CkaPdnutr are harvwtod amually md rtord as pobr, md r t d i u  a t  NLPI[R 

ahom that ranoval of -11, h i l o  facilitating early hi ti on, 

rrduou thr, storrgo l i fe  of tho uds. A t  IQUSAT, aftor cleaning, thr 

dl80Ue- .nd i r u c t - f r u  swd./pDdr aro brought to short-tam storage ( 1 8 ' ~  

and 304 where they are prepared ud processad for vdiu and l&-terr 

aawuvation. Since tho Wimt relative humidity a t  the tin of harvwt 

(Fb-Clpr)  is gmarally low, the s o d  noirturo contont of the harvested s o d  

w i l l  also k law,  e . g . ,  7-81 in groundnut and 10-12t  in o t h r  mops, which 

1s mfficlant for Ilmiiuaa-term presarvatfcm. Houevsr, for long-term 

prcrservation, the moisture content should b. 5212,  and conventional 

*iw (sun-drying or heatad air drying) do not always a&@- this 

leva1 w i t h a r t  .ifocting viabil i ty.  A satisfactory drying systr  a t  1 5 ' ~  

and 1% is a8ploy.d both at ICEtfSAT and NB#R t o  dry unds of mst c v  

to tho drsircrd wisturo lavrls for long-tam oocucrrvation. 

Ih. activr genrplllu~~ c o l i ~ t i ~  d m - t o r a  czadft.1- a t  

ICZUCSA11' Canter are storad in alurinium cans with scrrw asp that ham 

rubkr gask.ts Inside t o  make the csns rrolsture proof. Ciroumbts 



- in p l w c  wtlv to  -to mufficirrt mty d omdm Ippt. 

podr- fo .Lnllu th fr.puncy of rajwmat$m. 4 r a l a t l ~ l y  ly. 

qWnUtl af 000-400 p in .om, pmrl 1 dri-, rd 

P l w .  70-80 g in minor millatr, ud 1 log of pc6 in -1 l a  

vtotd. 

b.ru mlloctioru ud.r  laq-tom cadltlav a t  IQWW all b. 

. tord L, suld  lPflUtd r lmin iu  foi l  pdkota .  lba r.oorrd.tlcuu an 

th8 rinirrn quantity of s a d 8  by tha IWCZ? Advisory Ccnltm at 8.rrd 

Stor-, wuuld k follaw+d (4000 r.wls In homogmmm ud 12 000 H+b Ln 

h.t.rqlrrcrau wrrplm ac~rr ions  1 .  

A t  NElRlt, tha mtlre garrrplasa both under long- ud dlu-torn 18 

oonsorvad hermitieally sealed 1 throe-layered specirlly-d@rign@d 

laahat+d altninlun foil pauchas which urtch tho standards rpmcifiad by 

lsza. 

Hani tor lng of Viabill t y 

Tho viability of the seeds is determind at tha start of storag. and at 

regular intervals during storrge (3-5 years Ln varrioub crop)  to predict 

the storag. life and the time of rrjuvmation. Viability ir m i t o r o d  by 

Earductlng garrination tests following roconmdationr of th. Intamrtioclal 

S++d Tasting Association (ISTa) for tSIa various c r o p .  l?w s d  biology 

laboratory at ICRISAT &tar is quippod with germi~torr  which prorib. 

optinn W t i o r u  for gerrination. Sorghum and p.arl millot irr ~minrrtrd 

w r a l l y  a t  2 5 ' ~  or a t  20-30'~ on top of papr , M l e  gramblut, 

chi-, and pig.cnp.a are garmirutd a t  ZOOC or 20-30'~ by tho r o l l d  

tan1 wthod botvwn paprs (BP) or tn sand ( S ) .  Dorvncy is a prab lr ,  



of- rroantard In lrrdrly h u v u t d  rwb af .oagbu, rJl&k8, ab 

QFOUB'&W~, md thrrir 1 rrlatiwr, l a  lmrd ur mr ia 

d\i-, p i p a t p a ,  md t b l r  wild mp8cias. AgCseoprirtr pr#rrbunw to 

mrcnnr t l w o  problwrr arm fo l loud  uhilr oarducttag tho -ti- 

htr. e .g. prechilllng and ator.9. at tha ud. at  40% &for. W U o n  

u in  .on)u. uu of altum8tlfag tampmraturo r .p i .u  00~30% for 16tdlh) 

for O.rrFnrtim u ln r o w  and p u r l  r i l l a t ,  usb Mtu-r ipn iy l  in 

graadrwt . Z b  romltr of th. pmriodlc tost, ar viability u o  atorad ln r 

.icrooarqrutrrr for 8my rotri.v.1 .nd lbn t l f i or t im of tbm .aaurlaaa that 

r.quiro rejwurrrtiocr. A rogawration standard of 858 1s dqrtAd for a l l  

crops and rccorslonr which show gotmination bolow this l eve l  rro 

rejwurat-4 follawinq the appropriate methods to  minlmito -tic dr i f t .  

 tion on studies hsvo revrr ld  that viability of a W t  411 aceusla 

is aaintalnul a t  a reasonably high level. 
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c0r~ut.r S.rvla@. 0fflc.r , Computer Sorvioas,  and ibt8nlat. -*tic 
~ W W -  w t ,  r a w a ,  ~ t m c t u a ,  A-P. 502 314 ,  MA&. 

X m  D.tr -t ud Ratrirval Syrtan (ICERS) ham bmma 4.vu;lopd 

plr-rily t o  mt t)w inforrrtion-nandllng rurds of  ICXIrStAT germplum 

sciantirts. The dsta baing mmaged using I W S  corpt1.se sets of 

ohservationr frar dlffermt growing seasons and locatim on rovaxal 

Vmusmd germplasm linas of sorghum, pear 1 mi 1 lot, chl ckp.8, piqmprrcr, and 

graunbrwt, Each set of observatiaw coln;aists of a sot of date dmscriptors, 

or attributar, which reprosent qua11 tativa, quanti tativa, and 

classification information caoron to each gsrnrplasa line within a crop. 

These form a static data base which requires the addition of n4w 

lnforratiar mco or twice a year and occass1onal updating to correct 

clerical errors Deletion of records is a very uncorrron rsquirtruant. 

btriaval normily the salecticm of data  racords b s u l  an a 

carbinatitxi of charactoristies, not on a single key or attribute. The 

rrtlro s y s t m  has km programad in the VAX-11 BASIC grogr-ing lan-e 

under the operating systan an a VAX-11/780 coraputex sys tm 

Dictionary and Data File Structures 

Zh. storaga of data und.r IlW6 requlras the exlstsnce of a data dictionary 

file which cooltains the dbfinitians of the data descriptors to be wed, Mh 



8 drtr filr to hold t)u data ltaolf. A uttqur, drtr flla ir nqutrd for 

UC)I aat of brtr, but 8 diatlaurl, f i t .  cror k rdvrd rrlkrr d 

drtr it1108 Jhrro rpgr0pri.k. 

Thr, data dlctlanuy oontainr gumrrl Waxa8f;fm th, btr 

drwaiptors I t  dafFnrrr in -ti= to spmcific W o r n t i a t  Umt nmea, 

bta typo, &., for wuh ~ v i Q l a l  cbwxlptor. 'Ih. -a1 lnfarutlm 

inclwSr a am-1- tltlo, tho &to of dic t i aury  crcrrtiaa, t!m nrp, of th. 

p r i m  r w v i b l e  for miaging th dictiaury, and s i x  llmm of tart of 

thr data rsuug.r's ahoosing. The inforution roqulrd for cwdr data 

bucrlptor def in i t im ~ l 8 t . a  of a nam, abkeviatlan,  damription, data 

trim, print f o n u t ,  and rMgr Qta dopnding on data typo. 

RH?S supports functions for creating, adit-, lud updating kuth 

dictionary and data files. Tho editing functioru are initiated through the 

use Of a two- or three-letter c- and th. d i t l n g  functlaar 8ra'furth.r 

diroutul through a dialogue w i t h  tho user. 

Th.r@ is orre corand fn mERS and a small sot of ancillary pcogrtcus which 

-rat. on th. DBRS file structure that can be wed to holp validate th. 

data An 8 data film. The QMX C- will test vhethor a selwtd subet 

of mmarlcal &scriptors fall w i t h i n  thair Winad .fnira and m. Th. 
r l p h ~ r i c  descriptors are currmtly checkod us* a set of progrm 

which crabto an indexad list of the storod s t a t u  in a sp0ci81 file. 

t k ta  Utility chmuds 

Th.rm are five data utility comwds in IMG. Tha camand is usad 



to dd fil@ to t?m rd at m udsting f i le .  'Ih. aptlcn pnnik 

th. oi 8 f i l m  in taxt forvlt fror m rrmRS file ex an 

-ll-ti-* 9QF. oawlni pnJU the t+r~rb.rUq dt at4 tad rub#ejrrt 

of th. r.or6rul drtc u r r m ~  drtr ill.. Th+ SIU?Z oound rllrwr 

thr, umw to storm 8 oolloctim of r w r d s  ur 4 m m p w r t o  d.tA f i l a .  Rw 

prrltr tb apttan of sorting tb CUM prim t o  printing. 

Records my k ralactad from I#YFIS data i l l a s  brmed on r logical 

W i ~ U t i m  of candltianr on dascriptors rtorod in tha fils. Ihr, r o t  of 

rocorb -l.ctod cur k u v d  in r colloctian f i l e .  Thr gulrrrl form of thm 

nlwtiarr operator la  

[ducrfptor) [ZN colloctionr] WITH loglcal-exprasrion 

*arm tha brackrtod words arr optional The diffarmt sections of the 

oxpr.ssior! are explainad k l o v ;  

[ dmcr iptor I 

If a &cript;or abbreviation i t  includd after the wrd  -, 

its type must k A, I, or C ,  

[IN collections 1 

'ha search space can be ras t r i c td  t o  a praviausly dafirud coll.ctian 

or logical cabbation of collsctiohs. 

logical-orprossion 

A "logical-erprurian" cunprisu a wt of si.ult.ruau cadltiau to 

& l q m s d  on v.1- of ducrlpCors for the plrposa of &ta so1.ctim. 



Thrry) u a  aurmtly tuo IZnte oarrordr rrocrilrblm far mi- th, brtr 

rtord for (b+rcriptorr w i t h i n  r file. T b  N--IMA la UlYJ to 

aant tha fr- of rarrri-1 value6 within unr-ddlnd intamla.  Il)w 

ocrrmb -daM: tr uwd to gmorrto 8 fr+elwncy d i s t r ~ i r n  of th. 

s t a t u  of .n alphunmarlc cbcriptor with r flnit. mmbor of stat&. 

Thr, -.at volume of tho oxirting garmplrrrr aolloetiar a t  XfRWkT and tb 

uwciat.d infonrtitm rn variowr descriptors, are major f14tOrs affecting 

th. +%ehurg. of inf0mtiUI. -0Iii~tely 95 000 8 ~ 1 1 i a t 8  of 5 rsrdata 

cropr and 6 minor millots are rraintainod and consoroad a t  ICRISAT. 

Howevor, plant broeders or other users of this gorrplrrr would be 

i n t a r u t d ,  a t  any givm t i ~ ,  in only a mall part ol this l a m  

collrctim. So i t  is numssary to use certain c#prtar trrchniques to 

star@, rort, Qnd soloct from thaso data to ~t tho lntormatiar and 

germplum s a d  110+65 of tha wars. 

All the crops coluervod a t  ICRISAT have descriptor lists 4.velopsd in 

colllfboration with scientists working on each of tho crops and the 

Intemattorral Board for Plant Gvrrrtic Rasourcu (-1. Hajor clssses of 

doscriptors sra the passport data, characteritation and pralimlnary 

o~hlu4tlarr data, and furthar evaluation data. In #ch class there are 

subclasses and descriptors. This hierarchical classifieatfon of 

bucriptors makw thw WC and aa6114ble t o  easy ranipulatfm. 

Jb dulcrikd, mMlS is an intagratad sat of pr6oodur.s which can 

tmrd, store, procsss, and retrieve M o m a t i o n  m the rrrinfran 



- t= put. t o  i t s  cmi(~~: 9w I. th. Int.1DI1 proou oi 

itrrto=t.lar stor.gr, cnd rottioval; Mr, ot)Hr Is th. lntrrfror w i t h  thr 

u s u .  CFII] staff rro u h l y  -md w i t h  tho rwr  fntatfrcm. Vlricrw 

that us& by CRU staff rro Ilstd blow. 

ktr iwing hfonrtlon on r f.w j.lwtu3 doscriptars - This Is ma 

of the matr Up0r-t b t r  rrtrimval sctivitfw. Acaosrlans cur k 

idartifid w i t h  varying oorrblnationr of descriptors. For @ x u p l @ ,  W 

W solact accr~sloru that orlglnate In rr y1v.n aountry, collretd at 

certain altitude, havlnq red 1+.8s tcqethar w l t h  rosllrtanca to 4  

particular post or diroasa, prov idd  such rccassians are rvallabla in 

th. coll.ctim 

4 .  htrloving iniorosticm on a s w i f t c  sat of accassiahs either w i t h  a l l  

the data on those acccrssiocu or with informatlm only on a fw 

&rcr iptor s 

5 .  htrfavtng information on tha number of accossians klonging to a 

particular class (quntitatlv.) or stat. ( q u l i t a t i v m ) ,  a . g ,  , the 

mnkr of sorghums in the gam bank which are landraaos, atc .  

6 .  m~pulatim of ths stord data for statistical analysas to e x - 1 ~  

patterns of variatim, 

Using the microcaguter, QUJ has k.n storing and rrtriaving data an 

ud bspatchu using the dBaru SIX program. This helps  us k w p  track of 

tha distributicm of s o d  samples to 1-T scientists, sciantl~ts vithln 

rtid d i b  India, and to follow up ocl the utillzatiar of gennplasa thus 

dLstr1but.d Presently. ur! ara in tho process of improving thir so as to 



.rknl th yrtu to bo urud by rl l  tln othrt. dtrciplinw ln MUSW. 1YI 

-0 Urro ~ L y l  d8uo 111 to rtoso mb retrim awd viability drtr in asbrr 

to fmilitak rapid ibmtlfiartim & rst.ri.1 rwdfng nmtiaa, mb to 

b+tunrinr th. t h  for tho noxt gmnlrmtlon mt. 

shcm thr, devolaprrt of xms, 8ophistiuat.d dataham rrmrglmt" ryrtnrr 

ham kcww rvailabla which frcllttak data s torm and ratrFrrrl, ud t -4~  

a~tcrrirtbtion of usor-lntarfscus. h a r e  are pluw to d f y  mntS to W m  

dpurtykr of  OM such br- r y s t r  now available a t  IUUSRX. 

& prolifaration of a i c r o c ~ t o r s ,  and tho incramad lo& an our 

omtral coqmter s y s t r ~  dictate thst wa look at  ways of  dlstr ikrthg th. 

worklord r m i r o d  for data storagr, and retrieval kt- ricrocorpltars atsd 

l a w  oratral corprtor systwu. We plan t o  auplora tha m r l b i l i t y  of 

using .icrocarprtors for data mntry and validation, and u 8 "froirt-rd" 

for qumriw posul against r m t r a l  dat-sa on a largo ccmputor. 

Tha increased sophist icat ion of ricrocomputor-bsred database 

m g v w n t  sys t~ns  now .sku it  passibla to corraidor the l m p l m h t i o n  of 

9.rrrplrsl &ta aurag.acmt and ratriwal  rystcru osl nicrwoapBt.rs. This, 

couplad with t h m  availability of capact disc (CD) t.durolagy which can 

provibr a largo data storage, will .aka i t  possible to distribute l a w  

tmumta of germplasm data economically. Such a spt-  AS slr+lrdy b+m 

d+volopmd by CIEIHYT in H.xico 



N.CbJoahli, B.P. Singh, Ram Nath, and K.S. Varapruud 

Wd P l a t  mrurtlna W f i c s r ,  ICRfSAT, P8tuloh.rul A.P.  502 324, 
fndir, Hud, Divisia, of U-l.1. EX-. N a t l a u l  h r u u  of P l a t  
Grrrtic Ruarrcu CNBS1(;R), Nett Iklhl 110 013, India, Hmd, Divirlon of 
P l a t  ( k u ~ t h o .  W, ad Olflar-In-charp.. MlPIR Plant CbArmtim 
lbgi-1 Statlar. Hyd.r.huc, A.P. 3 0  030, Xndlr. 

It 18 -tlal thrt u c h  oountry has an afflciont qurrmtinm r y s t o  to 

d - r d  thr, possibla antry of new pasts and disoeaes while ~xchanglng 

g a m l a r ~ ,  a;&, and plmtinq nstrrial for crop improvmaant pfogrus. 

h India, the National Bureau of Plant h n a t i e  Resouraas (m) Ls 

tho primary organization which is responslbls, j&gg ~ l f s  for tho axchary(o 

of gOr'8plam of agrl-horticultural crops between India and athar countrtas, 

armring that such exchanges are ladr  under s t r i c t  phytosanltary conditfma 

in accordance with  quarantine regulations ma Bureau aalntalns axchaxbga 

links with about 70 countries including intarhational lnstitutrs. 

Of the 3000 cultrvated t ~ x a  reprasmtlng global ysnetlc waalth, crnly 

160 sp+cies are reported to occur i n  the Indian germ canter During tho 

last 20 years, the introduction of germplasm and other plant aatorial has 

ruic)ud the variability and halprd create gmetic diversity in the 

camtry. Wing 1976-85, 50 434 accaasions of dlfferurt agrl-horticultural 

crcrps mro introdwad, and krtvwn 1976 and 1987, 830 399 samples of p l a t  

gwrrrtic re%-* usre Llportd, and 53 312 axparted thraugh m. 

Apart fro. NBm, other institutes of the Indlan Council o f  



0.15 to 0.2 m i l l l a r r  oolloctioru cra Wt.M by diffarrrt natiarrl 

Plant  Qlllrurtina i n  Itdir 

In India, import and a m r t  of  plants ud plant ~ trr l r l s ;  are v m r d  

r u l o  ud regulrtlarr fturd unbar the Dutructlva Inmet8 nb Puts ( D I P )  

Act 1914. Tha Act hu r ime  bwn ravirmd eight t i n a  by th. Govornrwnt of 

India (QOI). Tha rain obje t ivo  of this Act i s  to prawnt t 2 n  Lntrodwtiar\ 

into tho oountry, U#l #a transport from orr. stat. to urath.r, of M Y  

mt, fungus, or other pwt which is or MY be dwtructivr, U, c r o p .  

QrigtMlly s w 6  ware not incluck! i n  the D I P  Act, krt in 1984, the 

pus& the Plants, Fruits ud S.dr (R.(lulrtlon of Impor- into India) 

&dart which cam into affect in 1985.  This new ordor stipulatss the 

c&tions of import for 17 inportant orops. 

The Dirutorate of Plant hotaction,  mtrntina and Store-, an attach.d 

off ice of tba Hinistry of Agriculture, COI, implamants the plant W r m t m  

-1- f r a a d  und.r the DIP Act. This organizaticm handlrs bulk rrport Md 

i.port of plants and plant u t o r i a l s  for commrci~l wpous thrarfl 1- 27 

plant qurrrmtine and f m g a t i m  stations at di f ferat  ma$mrts, Airpor-I 

and lud frontiers. The OOI h a  also approvad othar ~ I w  to act 



plot ~uthor l t lw  for iwuth. T?ua Lnolud. th. m, W.u 

D.W. fa mi-horticultural  ud silvicultural a t o p ;  Vu F-t 

Mltut. (mRI). bm for farutry plantar ud tha ibM-l od 

Iadla (m). Uleutt., for o a r  plmts .  In vlou o t  eh. undrte to 

Lntr#tu# ud ax- grutlc v ter i r l  of yfrl-horticultural Ulrt 

8haAd k p+rt and disease it-,  tkm quarsntinm procuurhrraa at are 

follioud rigldly. About 60 000 sulpler arm rxarinod each ymar; urd &ring 

1976-1385, rkrut 0.6 milliar s u p l + s  mra t.pbrt.d through NBWR. 

Quarurtlna System a t  XCRISAT 

As per the mrmorandur of understanding, the 601 ruthorired XCRISAT 

\mrartxictod rrov.wnt of rod8 and gcnatlc matariala of I t s  @to crop 

h t o  and out of  Mia 6s raqulrbd for collaborrtlve work in  any part of the 

world ~Onsistrrnt w i t h  th8 appropriate quarantine rcrgulatims prav9iling in 

the c~untry The GOT took a number of steps t o  support this ptovisim. ?ha 

Cvlitral Plant Protactla Training Institute (CFT7'T ) ,  ydlarabad, w u  

tha quarantine authority for clearance of ICRXST d t e  crowl  ICXS?kT 

was poralttul to set up an Erport Gartification Quarmtina Laboratory in 

1978 at the ICRISAT Canpus undrr the avarall authority of Qnd 

finally, NBFUt w a s  authorrzed to act as tha sol. plant quarantinllr authority 

to cloar ICXISAT .andata crops 

Q M r ~ t i n 8  Procedures for  Import 

The gamplasm/sQad material t a c e ~ v d  at HB#rZ, duly accolapsntad by a 

phytoranitary certificate f r a  the National Plant W r m t l n e  9.wlces of 

the exporting country. 1s frulgated, exculnd,  Md treated before lt i s  

r e l d  to ICRISAT to ba grown In the Quarantlno Isolation k & a  (Qm) for 

on. generatlon Groundnuts a r e  gram in a rcrernhouse, kept under 



drc+rrrtiai, W h l t h y  frw f r a  vlntrvr t + l W  f8r p l a U q  

in Uw m. Thr auttFngr at wild bEOPhJd 1 uu to 

l n t m d i r t .  qwrrntLnr in a m-graundrwt qrawing m t r y ,  &tmm 1973 

to 1987, 157 678 -1- of I- map - r f- 94 

oaatrlos . 

Plmt W r m t i n a  Roorburo for Export 

Thr quarantin@ rogulatiau for th. export of slwd metorial &re bnsad on thr 

Xntrmtimal Plant Rotactfan Ccnvontion (1951), and arm radifid from 

t i w  t o  tin aocordlng to spmcific roqulrvnts of #a irporting m t r i u .  

Tho procedure for s o d  iwpction, fumigation, and trwtrrrt arr similar M 

fox Irrportod ~ t a r i a l  prmcribad by the national plant quarantine sgwrcy. 

A t  fCRISAT, the plant quarantine rules and rogulatiau of diffarant 

countrims are availabla and are updated from t h  to t b .  

Fraa 1974-1987, 704 547 smples of ICRZSAT mandata crops were 

@mortal to 143 countrias. Th.re has hen no report of introbuction of my 

prst or disease through oxchangr of ICRISAT germplasm. 

Futur, Parspmctives and Suggs?rtians 

Ganrplajr Exchange 

(1) th. country, various gene centers hold a rich divarsity of crop 

mtar la t s ,  but .or* spacific gcrrrplm of pulses, oil&, fibre crops, 

and .inor aillets are roquirad for scraming of disoas., p s t  resistance, 

ud W l l t y  Fn the crop L.prov.wnt progrm far u t i l i r a t i m  rad.r dlffatr~rt 

agroclinintic ccrnadftionr. ( 2 )  I t  is nacossary ta -110 crop invurtoti.s 

of introduced genetic ruourcas i n  addition to the cnu existing at )BBPER. 



- igdrt. th. quuaUlu q a t r  in Uw -try, tb. toll- 

f-rb M y  b. 0auid.r.d: (1) uu of rriyw-linked w m t  -y 

(IkLISA) t@c)urtque, 8 4  diffarant ant i  rerr f o r  detlroting virtu m d  

bcctrul.1 p r w :  ( 2 )  ewplorrtlcm of ti- bulturo kohnLqurrsl m-r 

porribl. for @Itdung. of gemplum; ( 3  1 updating tho trwtmmt -lu 

ad m w  mdar differant mvironwntal pandl ti-; ( 4 )  -ilatiorr of 

inforution cm posts, disclb~1, UY1 V.+61 of plmt qurmtlne ~ f ~ n l f l c W W e ,  

md artbrdw at Uur rogiaul or global basts;  ( 3 )  avoldurocl @ h l k  

uport and iaport of g . r n p l u o  to facilitate thorough Insp+ctlm; ( 6 )  

prapurtian of a plant quarantine manual jointly by IOUSAT urd NBWR t o  

guide countries involved in garmplasr exchanga ; ( 7  ) upgrrdrtlon of 

grmhcmm facilities to al low close obsarvation of garmplrsrr of hi* 

quarantine risk, and ( 8 )  creatlm of offshore quaravltlncr f s c i l i t i e a  for 

postmtry studios on plantat lon crops 11 k@ coconut, banam, pl-PPlet 

othrr wge ta t lve ly  propagated mterials 



biokdnolagy in w a t i a r  of Plant Qn+tic llwarawr 

V . L .  Chprr ud S.B. NarumL.hrulu 

Prof error of Eninoncr , urd Scientist, Biotaohnolog). Cwrtsa, Indlul 
~ i c u l t u r r l  Rvwrolh Inrtituk (URT 1, )Ikw blhl, Indlr . 

Tho trrditlonal landracas and wild relatives of crop plants which 

cmatltuta a signific~t pool of gmetic diversity are m u  gtvLng wry to 

g a n t i a a l l y  horogono~s strains. This is bocaure of tbo cartlmd offorts 

of plant brndrrs to dmwlop M U ,  high-yielding, and adapublo str&lnr to 

m t  the food roquiramnts of the lncrlrasing populatim. Whllo th is  hu 

mtrihutod to an lncroase in  prabuctivity, I t  has a t  th. raw ti n  

~ r r O H d  the gmatlc base, raking c r o p  more vulnerable to f8st-evolvFn5~ 

prthOtyps. The realization of the importancr of gm.tLc vari.b+lity ln  

crop iaprovrmt and an awarmess of tho cosr;s.quuncos of -tic orosim 

has lad to M incrumod Lnitiativrs worldwide for conscrrvatlorr of ~ r r r p l a a p  

urd artablishrent of gone banks for  tha colloctf on,   valuation, 

cma4rvrtion, rejuvowtfm, and rmtri~val  of pmplsrrr. 

Liriktlanr of Canventional C;rmplasrr Conservation Methods 

Gem banks aim to collect a wide range of gonplasa in tho form of scwds 

a w l  vegetative propagulss of crop plants and their related sp+ci~ .  

Gorripl- co1l.ct.d and stored in the ccx~vantlaaal manner 1- v iab i l i ty  

m r  a partdl of tim and is vulnerable to destructfan by pWu snd 

pathogens. Moreover, the periodic assessment for vf  a b i l i t y  and 

reju-tion of naw stocks mtafls enonmu expuditure. 



lh@ crprcity of plmt m M c  tbmm# and #It# t o  rqamr(~ka bto 

bran+trrtd ~n soma aqriwlturrlly irporturt @rat.. 

d.mnrtrrtian has lad to the  rraorrmnt o f  f u r l b i I I t y  of 

bistrrdmologtcal tools, a .p.  , ui vitro rtorrg., for gmwplur mmtlan. 

Ihr *t#M of biot.ahnol.ogical a p p r o a h  are (1) Iargr rnrkrr b 

hrnl1d for storage in 4 L u t e d  rplca, ( 2 )  storage is poulbla in a 

pr--fr.rr stat@, md ( 3  1 intonut~onrl ex- of gllnrplma 18 g r a t l y  

fmil iUtd.  A n j o r  liritatian w i t h  this rpproroh ir tho likrrlihocd of 

- 1 ~  i~tclbltity in #a procams of culture. HO\E.ver, thi8 ~ D b l l l .  OUI 

k oorrcaw by a careful choice of explant. Shoat tipa and 0ubl8l  

tisrurs, for exuple ,  yield gwuticrlly stable cultures Elirinrtlon f r a  

thr culture .+dim of grovth rogulatorr likm 2,4-D also rcKhrcrr thr, rlak of 

-tic instability. 

llLo differant approaches have kra uioptod for oarrrarvlng gomplurr 

through in vitro storage. 

Storsg, by Growth Llritation 

Cm~8rvation of go-lasm by this approach involvos storsga of morphogmlc 

in vltro cu1tur.s a t  low t-ratutu varying b o t m  1 and 9 ' ~ .  Lov- 

t rpIa tura  storage dirt. curtallwnt i n  Uu rate of cultura growth and 

utrdr the subcultura intervdj. from 6 months t o  1 y.rr agal-t a 1101Ul 

inbrval af 3 w#ks. Virus-from strawbarties hava kwr storod for  6 yoarr 

a t  tOc. Grap plats have bwn r t o r d  for war  15 ywra a t  9 '~  by ywrly 

tramfar to s f ruh  mdim 



rurrlrrl frw(urmey of Sol.Pry cul turmr . M l c  rutrrdmtr (.mite1 

uncbital), s trur rgrmts (rbccisic acid), partial d&@rrtiar, WSn- 

of aulturo at low &tn,rph.rlc prusuro ud lav o y p r r  truian, oral-- 
* 

of oulturoa vith mhrrl  oil, ud wo of ohrial8 llb -1 uu .ar, 

tha wthodr by which laq-tan stor- of qmrrrplurr has krr at-. 

Storigr by tha8o nthods roqulru only rofrig@rrtlan Wpwrr t .  ~ h .  

impomad s t r ,  howovor, can rorult in deguarrrtlro proo~smos md 

oautitutu a rirk. This rirk must k u r a s s d  kforo the m k 

'Ih. dovalopmt of cryoprmsorvrtion nth& for storago of plmt gmrrp1as;r 

is an axtmsiun of tho uignificant advances md. in frcnto prmarvaticm of 

-1 garrrplasm through storre, of awn. Cryopr.lrorvatil#r involvw 

froeting, and maintananca in froton s ta te ,  of plant utoxial at 

t-raturu of liquid nltrog.n (around -196'~). At this tapratuse, 

-11s m a  in a state of mt-lic iructivrtim. M r a  arm two major 

advantagas vith this approaoh. Firstly, inhibition of call division allows 

s t o r e  of rrtorial with riniral risk of gmotic instability. Secondly, 

tissuos can b. storod virtually indofinitely with low labor costs .  

lbmvu, th. problr of aryoinjury lirits wi&r application of this 

tadmiqua. Cryohjury o f t m  occurs whrjt the intracallulu -tar froor- 

and forms iccr crystals, which rupturo tho internal nubranas. 

~ ~ r v a t i o n  can also laad to advarse off- if tho intraosllular 



Tin - of r r p p r o t r t m u  rrrh u lar .ol.arlu Ught  

(g lpro l  -thy1 mul#wrib.) *oh p n t r a t m  tho al l  with wr, rd 

Ugh m l d u  wlght compamb ( l ib  polyvinyl pyrrolldun ud M r m )  

a* prw-at. rlarly cm r . b a  oryod.ug. s i f p i f i m t l y .  ~ o t r s t l a r  

bY thrrr ir rttrfhrtd to thalr , a b i l i t y  t o  protwt 8urfWa 

-ur+r b rducing wawth rate uu¶ rlra of 1- crystal8 ud by L w t l n g  

th df.cti~8 caKJrntrrt1m of solutas in vquflibriro with icrc, inrib. ud 

outrride tha c e l l .  Ctyoprotactmta a l s o  h o l p  t o  increrrm rubrure 

w i l i t y  h i c h  r i b  r-1 of wrtar frae the cscrll ud f ~ i l i t ~ t ~  

plrotectiva dehydration in  tho w r l y  8trg.r of frcwting. 

Cbltures are frozm by either tha rlou-cctoliraq or tba rapid-mlLng 

h the slow-cooling mothod, tha rrta of freering is kt- 0 . 5  t o  

4 ' ~  .ino1 -1. In the rapid-coollnp pr-a. the rate of f r u n l n g ,  bofor. 

tramfar t o  liquid nitragan, i a  more than 1000'~ . inoi  Tolaratwe to 

fr-thyg as judgad by survival of fremta-thartrd culturaa, indiortar th8t 

rapid cooltng is wore affoctiva. Thawing of frotan mataria1 1s rahievd by 

tr8nsf.r to  warn water a t  4 0 ' ~  ?ha optlml thwing rate i s  ON that 

prroarts ice fotrstim by recryrtallizstiim i n  tha procur of wrrning. Zh. 

rumvary of frooza-thud cultures can k frprovad by nursing thr thr- 

an l n i t i a l  rocovary period involving grakrrl d i lut im of crygrrakaturm 

through saveral steps of washing and by -ping o m t i c  dfsruptlm to thr 

m h h m .  Horphogrnic mtarlrl, likr #hoot 8pf-s anl r b r y o s ,  r r ) r i h  

r.prurata without MY diff iculty.  .re idUl for long-tam pr~0rn8tl0n uf 

p a 4 1 m .  allus, call  Nlpruion ,  and protoplast. &re ror. d i f f i cu l t  to 

ctyoprasarve . 



Thrr flBIWR has catqorlmd Uw blfforrrt e a r u r n t i c l o  rOlpwdwlr u 

convantionrl, advanced, and molecular (Table 1). Casmtvrtioa &y 

cwnorrtiorul r p p r o r ~  involvinq oollcret~on, 8V8lurUa\, rtorrgr, ad 

rotrirntrl of s a d  mUrir1 hm liritrtlau in ef rproll md huun 

labor. nmqh advarxmd t+chniquos of ocmwrvrtlocr, hvolvFng ttw wr of 

tls- ud cia11 mlturu cm owr- tho 1Wtrtlotu of o c n k t t i , ~ ~ ~ l  

grrnq,l- -rvatlan wthodar, thore are kvvrrr1 problrr thrt nwd 

romlutian. Difficulty of rclconstituting th. original grratyplr thrauqh 

high-f r.qwncy morphogrrursia, of f roata- thsud cu1tur.r ud culture- FnQLcrd 

variability arc, the two major problus .  An lntagratim af tLm-t.std 

convmtiaral consarvatlon wthodr and tissue and cell culture t.chniqurr 

seas to be the k s t  optim. The ao loa lar  approach is a rocrrtly emorgin9 

optian, but a clearcut slot 1s not evident for an imrdiatr, c ~ r v a t l m  

s t r a w .  
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Collutlar ud; vagatrtlrr, rrrirrtrr;  r r b r p r  fimrdla@t.ri.l; 
bbmd; tukrs  vqotativm part8 rrw 

In vltro 
4 

-mation s e ;  f i e l d ;  in vitro cnrlturu; rrw D)ICCI: gwu 
W- bulks slaw grwth; l ibrrriu 

cryopresarvrtlm 

Irlulttplic~ticm normal sexual rlcropropagation; plrJrridr i 
cyclm, vwptrtLv8 suheulturinq beoterir J 

proprgaticm virrl clcmaa 

brluati on, ~rpholo~ly ~ r o t p s .  
characterlea- proteins 
t lm 

f i o l d  trials; 
tolaranca 

Distribution culturing 
quarantine p~thogrns ; 

Indexing by 
grafting 

W u a  r e d ;  plants; 
plant parts 

Utilitation normal s e w 1  
crossing 

Mature of T~CV Allele 
vbristiorr rrrarrortnnt 

rmgo of -0 

In vltro idrsrtif ioatlan 
pos~ibi1Itias 

p l m t  lots ; 
cul tures 

bectar la1 
c1on.s; 
raw DNA 

w l b  hybridf za- g+rrrr tramfar; 
tion ( w i t h  mohcUr 1 urr ; 
d r y 0  rescue) aicroinjoction' 

c.11 fwlm 

seCadQlry and All .outocr 
tortiary grrr ,  pool of DJA 

Allele rsassortrmt; Gona addition 
gene bbditicxr/ 
replacewnt ; 
scrrraclorurl varl6tlm. 



Usvr of Sam Clrrpl..~~ .nd its h p m  m crop m~llllt fn Irdia 

R.V.  Vidyrbhudmm, B.S. RaM, ml blu V . 8 .  

Mr.Ctor, WItiaral Plrurah m t r o  for &n#mm, P r o m  Coordinrtar, All 
India Goordlnatd Sorghm 4xbv.rmt Rojoct , Rajrdranrgrr, Hydrr rbd 
500 030, M i a ,  cud Plmt B r d r ,  1-T, Paturah.ru, A.P. 302 324, 
India. 

o t r d i t l w l  sorghum cultivrrls and landraces grown Ln Lndia m r  

canturles haw, born primarily roloctd for their ability to surviva und.r 

stress conditions rathar than for high  praductivlty. Thay are 

charactsrlzcrd by tall stature, late maturity, localized Qdaptrtiorr, and law 

harvut Fndax. 

Grain Yield and Agroararic h s i r a b i l f t y  

In order to achieva a brdthrough in productivity and enhance sorghum 

production i n  the country, tha Indian P m c i l  of Agricultural Rasrarch 

(ICAR) in collaboration w i t h  the Rockafellor Foundation U t l r b d  Um 

hybrid sorghua developant progran in  the esrly sixties. To mat the 

program's requlraaents temperate sorghum material from the USA, and 

tropiml garrplasa from Lndia and Africa were asssrrbled. 

Sfnoo tho establishrant of All India Coordinated Sorghum Iaprovwwlt 

h o j . c t  IMCSIP) in 1969. nearly 500 hybrids and 1M)O ~8rietl8S f r a  

various breading proyrarr were t u t d  and 45 cultivars wro r o l . u d  Ln 

India. Ih. first sorghum hybrid reloasd in Vn country in 1964. a 1. 

W clarly doamstratad tha possibility of r.alirln(l aver- grain yi.16. 

of tha order of 2 . 5 - 3 . 0  t ha'' even undar r a M d  E a n d i t i a ~ .  Ibra 

lrportmt, it introduced the concept of genotypic alteration to match th. 



SFno, its mtrbAiahrmt in 1912, tha Intanutlaul CFap 

h t l t u t a  for Uw s . r i - k i d  Roptaa (1au.s~) hu ub. offort. to  (1 

di-sify 9.r4al838 bma to r\hurr yield lcnl~, uxl ( 2 )  t o  ibntify 

rca i s tum rarrcas and w e  thw to dowlgrr variatiea ud urd plrmtr. 

This cantributd to th. ral.sse of 3 cultlvars In India, 2 in Bum, 2 in 

k k l m  Faso, 1 in Ethiopia, 1 in tho Ikdan, 1 in Y w m ,  1 Ln 2 in 

Z h h b m ,  and 12 in h t l n  Awrlcan caultr1.s 

The =lor garrpl- sou'rcorr ut1liz.d so Idr In varlatal i r p r o m t  

Fncludk troprato lines It# USA, Zarasarr llnes frcm kthiopil Mb 

and slors 11- of Indlan origin. Tha -1.-storila grow rcnrroas wrd mrra 

maly CK 60, 172, 2219. 3675, 3667, and 2 9 4 7 .  Those wra furth.r 

diversifled by using psrrnts such as CS 3541, BTx 623, population 

&rlvatives (Bulk-Y, Lnd~an Synthetic, FIR, &/El, US/& Sarora, Dlall.1, 

snd W E ) ,  IS 6248,  IS 2 2 2 5 ,  IS 3443 ,  IS 12611, IS 10927, IS 12645, IS 517, 

IS 1037, IS 196L4, E 12-5, EX 2039, E 35-1, Lulu 5 ,  M 35 -1 ,  ulb Safrr. In 

tha dovalopwnt 02 restorer parrnt~ and varietlas, the basic gornplrg, 

swrcu usad weto lS 84,  IS 3691, IS 3687, IS 3922, XS 3924, IS 3341, Z8 

6928, El' 2039, Safra, E 12-5, E 35-1,  E 36-1, and IS 1054, IS 1053, 

1122, IS 1082, IS 517, IS 19652, Karpr 1593, IS 10927, IS 12645, IS 12622, 

IS 19652, IS 18961, GPF? 168, snd IS 1151. 

Altharqh germplum aatorial from differrrt  rogiau of th. world W 

rrud &vrlop iaproved cultivars, the nmb.r of llnu lnvolvd was ra-r 

-11. This has lad to a plateauing of ylalds in tha rainy s+rsar 



fm0typ.r mb a l l y  .uqbrl tncl..ul+rr in th. portnijrll -Il.rm (-rrratrrrr* 

To kuk thr platam, rifortr u+ b ~ n p  ubr ta -1- r+omtJy oollcPtd 

W i a u  I r a  Ethiopia, Y r r r  (NU,  Chnmmn, ad Wlgmria. 

a for tha amtrol of lnsact p s t r  rrnd prthogru 

including hm hem Frrrasrporation of ruistancr+. In prruit of thfs 

objec t ive ,  r y s t a m r t i c  studies ware 1nitirt.d in 1964 to screen tha 

9-1- aatmrlal to 1occrt.o sour- of rosirtancr rrgrtrut b y  posts ud 

disumos. This rraa of study was 1ntrsuifi.d during the put dacuda In 

collaboration with ICRISAT. So far, the bulk of tha gempla8m uad br.IKUng 

ntar ir l  has kmm screenod for most of the important puts ud dljrwsas. 

This has f r c i l i t a t d  the l d r n t l f i c a t i o n  of ssvoral sourcar of resistsnor to 

variow p t s  and dlsearas . 

Among tha insect pests, the most 8XhaUStiv~ screaning uu carriod out 

for shoot f l y  and stem borer. Many of tho resistant sour- ware found to 

exhibit low infestation under high psst pressure. The resistant sour- 

idmtified are predominantly of Xndian origin, while a fw arm from 

Ethi~pia, Nigeria, the Sudan, and USA. Ihe stable resistant sources for 

shoot fly and s t r  borarr are IS 1082, IS 2203, IS 5604, IS 5470, IS 5480 

(Indtr), IS 18577, I S  18554 (N iger ia ) ,  I S  2312 (the Sudan), IS lbSS1 

(Ethiopia), B 2122. IS 2134, and IS 2146 (ILSR). Sorvr of th.sr, rcuisturt 

sauraas have km mod both in the Indian and IUUSAT progrm. 

o t h r  Mian garmplasm lines like M 35- 1 ( IS 1054 ) , BS 53 ( LS 18432). 

Lncal (IS 18417 1 ,  Aisplri (IS 18425), a tc .  *re used t o  h p r t  ruil-. 

Waive screming of the gerrplasa was also carr id  out for rl-, 



W f r r  mamas w c ~  cchiav+d in tho 1bwrtltic3.tlar and u t i l i u t i a ~  

of dls@rs*-raslrturt sources. Highly s t a b l e  rrrirtant rouramr wr* 

1d.ntifid for a11 follar dl-. Ih. tan:piqmmt.d plmt typ u land 

t o  k 88sociat.d w i t h  folirg. dl-. Grainamold reaimturocr vru to 

k u d . r r t o  in  th whit.-grain kcrkground. For chrroml rot, t 36*1, a 
101, Q, 102, and Q, 104  haw b.ar ~dmtificrd as the m a t  stable raairturt 

t Y P .  

A notabla feature of dlrease r a i ~ t m c a  ham boon tha avrll.bil1ty oi 

mltipl. resistance in saw linas. &asad on rultilocatiim evrluatim opwr 

the years ,  tha follovinq lines were found to have multlpla direr#. 

r ~ i r t m c o :  ICSV 1, ICSV 120, ICSV 138, IS 2038, IS 18738, snd SIirV 387 

(anthracnose and nut); IS 3547  lgratn noldr, downy rllbrw, urthrbCPIO@a 

and rust); IS 14332 (grain .olds ,  downy rildaw, 6nd rust 1; IS 17141 ( ~ r r i n  

mlbs and anthracnosa); IS 2333 and IS 14387 (grain mldb ud dcmny 

.iildm) ; and IS 3413, IS 14390, and I S  21454 (grain molds and rot). 'fhm 

1- are currently binq usd in the hauling progrcua. 

Resistants to has brwr raportd in severs1 1rullg.naw saurarrs. 

M m extwuive laboratory and f i e l d  scr.wrlng, XClURT ibartiilod 

w - r e s i s t a n t  lFrwLs from t h ~  gonrplasa. Hawvor, m y  of t)r+arr 

earld not k used in tha brwdlng program bw to  their und.rit.b2. 

agrana ic  base. Sau germplum 1 1 ~ .  wd In gWqp rul#t.nrw brwdFnp 

are IS 18331 ( W  13)" IS 87441 (Frsridr), IS 2222,  IS 4202, UFS 5106, W1 



7471, IS 9030, ani IS 9951. Saw of t b  brading lima 1- S 5 ,  168, SW 

221, &W 103, atc. p r w d  to k ummful r.sistPrt -. 'hw w- 
rulrtant varlaty S M  1 dwalqwd at ICXST f r a  th. crou 333 8 1W uaa 

tol+alwd for cultivatlan in - - h i e  rruu.  S.wral oth,t prarLtLJlrg 

scrloctiacu b r i v d  from t)rr mtiand xmslstant ururcus, both from ICXSU 

and frdian prograas, have bean ibmt1fi.d. 

W r l y  1300 ganrplasrr line# and 332 breading linsr uora scramad for 

a a r l y m  and aid-saasm noirture stresses. The m s t  praising for rariau 

droughts arm: 

o Early-seasan and t o r m i ~ 1  drought E 36-1, Rf 1195, DKV I t ,  DMI 3 ,  1 

IS 12611, IS 6928, ahd DKV 18. 

o M i d - ~ M I I U ~  stress: DKV 1, DKV 3 ,  W 7, DJ 1195, ICSV 378, I W  572, 

ICSV 272, ICSV 273, and ICSV 8295 

Conv+rsion 

Tall, late and photoperiod-smsitlve landraces are cmvmrtu3 i n t o  dwarf and 

oarly t y '  for w e  in breeding prograns. The landraces involvod are 

Z@ratera ( 8  llnas 1, Guinncmsar ( 3 1 , Kaura ( 5 1.  and brrra/(=sudatra ( 5 )  . 

P o p l l l r t i ~  for hltiple bsistances 

Thr- plopilations ara under dsve1op~snt a t  IC3USAT. W e  are; 1- 

lW'MW (raistanco t o  grain r o l d ,  stem borer/shoat fly, and aidgel, I 0 9  

2BR/)IO"R (resistance to grain mold and Striw, and improved stand 

establishrant) both with rainy season adaptation, and ICSP 3 B R m  

(rOSi~tuKw to s t m  borer/rhoot fly and r u t ,  and improd grain qwl i ty )  

w i t h  p t r a i n y  soasan adaptatim. Sevaral rasistanccr sar tcu f r a  th. 



1- nd ICSP llRRIR (rrlny s.uon) prrprlatlau 

o Shoot fly ( 3 1 ,  r t r  borer ( $ 1 ,  mldgr t 5 ) ,  grrln . o ld  (11, 1 M  

dfs-m ( 3 ) ,  (11, good grain ( 3 ) ,  stud ortabli.hrrrt ( 3 1 ,  

ud U r l y  and d w r f  13). 

ICSP 3HVEQR (postrainy s.rslar) population 

o India ( 1 3 ) ,  Ethiopia ( 2 7 ) ,  NigclrSr (121, Sudan ( 8 1 ,  & o t m  ($1, 

Curroan (81 ,  Yrr+n ( 5 2 1 ,  klawf  ( l ) ,  South Africa kgnst ( I ) ,  

Wi ( 6 ) ,  k x i c o  (11, and Australia ( 3 ) .  

o Bold grain (201, poatrainy-srarsn sdaptatiarr and tonrFnrl btoy;lht 

( 2 9 ) ,  photoprrlod-suaitiva ( 2  ) , trrpraturr-ixuaultfva (281, 

shoot f l y / r t r  borer ( 4 1 ,  shy-groan (b), &cM\y mild# (I), s l u d  

ostablishrrt (31, and aarly and dwarf ( 3 ) .  

High-Lysb Sorghum 

lhrr high-lysine rorghur lines, IS 11167 and IS 11758 frcm Ethiopia war0 

usad in th breading progrln for truuferrlng the germ to 6 duir.bh 

&gronomic background. SOH promising high-lysina dorlvatlvom with 

shr1voll.d and pluy, grain haw bean obtainad. 



matArIals, which -re further s c r d  at same of th. -bra of Uw, 

Sot- Project, -re found to k vary praising 

Foraga Sorghum Iaprov~wolt 

'ha forage sorghum geraplasr was systematically avaluatd at Hisar Crrtrr 

over arwral years for various yield and quality traits 8nb a wid@ rMe,  of 

variability has bean noted for all the traits. 'Iha llnas 1bntLfi.d as; 

h a v m  ciasirable forage attributes ware IS 1044, IS 12308, IS 13200, IS 

18577, IS 18578, and IS 18580. In rmspect of quality parantars IS 1059, 

IS 2944,  I S  3 2 4 7 ,  I S  4776 and I S  6090 ware srloctod for law IUd, ud IS 

3247 ud PJ 7R for low tannin content. 

The noad for further critical evaluation of the qemplaa material and 

thair utilization in forage sorghum improvement is ks~nly felt. This work 

is k b g  strsngthaned in the Sorghua Projoct and the Nation81 Cuntrm has 

initiitd the program on foraqs sorghum improvesent. 



G. brlnrrryurr ud K . N .  Rrrl 

Rojoct Coordinator. India Coordlnatd Pmarl n1ll.t Impro*r.n 
R o w ,  611.0. of wicnrlturo, m, IWuruhCr. I11 005, md m1W 
k a r .  h r u i l g  Prcq~aa, I-, P8tuKh.m. A , P  502 324 .  h d h .  

* 

her1 .Illat [- ( L )  R B r . )  is rdoud with 

-tic variability for yield capwrurts, adaptation, urd qurlity trr.itr 

This variability has evolvod as a result of natural aaloctlon f o  

adaptation to divarsa  agroacological onvironmants coupled with hum& 

~8l.ctian for local preforrolcm. Clrrrplarrrr of pearl millat W kw 

collocted and raintainad during tho 1920s and 19308 at Colnbrtorr uw 

Niphad, during tha 1960s at N.w blhi , and since 1970s at IaRXSAT cantar 

Patancbru. A largo bulk of the variability fo r  n u w r c w  uharratorr 1s -1: 

roprasentod in about 19 800 rccocrslons from 42 countrlar now bolnl, 

raintsind i n  the world collocticm at I141SAT. Thm avaluatiar of most o 

these accessions has alraady kman carrplatod at ICaISAT, ?base have ilrl 

k.n extan~ively sampled and reroenod for stable maurms of disa&m( 

resistance and sow qualitatlva traits 

Before the ostablishmant of the All lndta  Coordinated Mlllat 

hpr-t P r o j e t  (AICHZP) Fn 1965, m s s  salmctlon lod to the d+va1oplmi 

of sweral  varieties ( 0 3 2 ,  Co3, AKP1, W 2 ,  RSJ, FtSK, N-20-15-1) f r a  

Indim 1mdraco.s and Col and S 1530 froo African landracu. Houcrvor, thr 

lov graln ylalds and l a t r w s  preventad their c a u r c i a l  ~ e c u s .  b r :  

millot garqlra  anmmb1.d at Vu Indian Agricultural Ruoarh -titub 

(m), New h l h i ,  during the 1960s id to the &valoprrt of h p r a  



~ r r d R w n D t i b y Y U n 1 . C t l ~ ~ .  RldD.~tig&tb.+- 

Ira  Afriorn x Mriour cr- pro&u#ld Vljay md VLwkhr. l,aak d 

production. ud rxtwuiar srrffrort lhitd tha 4t8ct of th+n vuirrtfrr. 

Tha oawlrcirl Lagact of an oprr-polllnmtd mriety oor, witb thrr 

-1-t ud r.1- ef 1CICZ13 in 1982. Thlr tnriuly wu bnnioprb at  

I%RISIAT by intnrcroastng worr full-sib progmi- of t5w Warld 

LntraQlod fror Nigeria. In 5 yaarr of AIQlm, trials, W-C7S grodwod 9Ba 

grain yield and 1191 fodd.r yield of the most popular and wld.ly grm 

hybrid BJ 104. Its high downy mildew r e s i s t m a  contlma8 to hold .vrr 

after 6 pars of its vidrrrptMd cultivaticm in the country. Another oprr- 

pollinst+b varioty (IQlfS 7703) was davelopod at ICIUSAT by intarcroarlng 

rurrr partial fnbrds d o r i d  from single cross pogulatiau involving 

mostly breeding 1in.s of Indian and African orig in .  In 6 y.ars of AX- 

tr ia ls ,  ICrs 7703 produced 1024 grain yield and 1161 fodd.r yield of BI 

104. hi$ vrriaty, relai~sod ln 1985 and widely cu l t iva td  in Tamil Nabu, 

has also hold so far its high downy mildvw resistance. 

ah4 succesjres of W-C75 and 1- 7703 sparked off a drain taction 

1- to the raloase of FCB 2 (half-slb selection tram Indian landrams), 

PSB 8 (developed from 60 inbrads of Indian x W a n  crosses), IIC 4 (d8riv.d 

frm 7 inbrads of Zndian x African crosses 1 , Hallikarjuna (der ivd  from 12  

hkdr of Indian x African origin), 00 7 and Nagarjuna (dsveloprd f r a  

Indian x African Fl's), and Balajl ( developed from S2 progenies of Africa 

x African population). Nme of these, however, could k of the colawrclal 

significance. All varieties were producod from enhanced garrpl-. A 

succlrw story of m r c i a l  significancs of an open-pollinatad mriety 

diractly p r o d u d  frolr a lanciraam is that of IClP 8203 which W 

bmlopd at 1- by intarcrossing five S2 prwu from a ludr- 



Q i g a t f n l  h- Fapo. This varhty, r a l w d  by U* Qntr.1 YuL.tr 

R.1- w t t w  ar 11 act-t 1980 for cultivatiar, in )Qhuruhua a 

hthrr  R.brh. yie ld .  u i.rh u 1 ( ~  110. urn. it  18 u r l y  maturing (75 

d . ~  1. lup. rrd. ( 12  p ~ o o o - ~ ) ,  to1mrat.r -t, md hu 4 N6 

1-1 of rasistuw, t o  d a n y  ail* A h t  of op.n-polllnrtd *ui.CLr 

of  diwrsa gamtlc base MVO prfonrd  well in AX- trlala Wt 

have not km a l e  to caclp.t. v l th  th. larding variet ies  t o  uk. I t  t o  

tho faxnrs' f i e ld s  h v r  gr.rtly b r m  the g n r t i o  bar. of r l l  millet 

Vrogr-. 

Th. nost Lm~rmsslva lapact of the genpIssr  u t l l l t s t i m  an p.rr1 

millat i.prov-t i n  India h ~ s  barn on tho hybrid front.  Thr prrrrl n i l l o t  

hybrid ara in M i a  started i n  1962 wlth tho introduction of auhle-rtorile 

1- T i f t  23A from Tifton, b r g l a ,  USA. Flvr hybricb brsod oh this ale- 

starlle line -re released W i n g  1963-1969. But HB 3 ,  i n v o l v i q  J 104 rr & 

po l l en  parant and ral8ased In 1968,  was tha most popular rnd was 

crxtruivsly a l t l v a t d  unt i l  i t  succumb4 to downy ri1d.w in  1974.  J 104 

W&S &rived f r o m  the Indian gmmplarr, ?hr.r, hybrids wra r e l d  in  

1977: two of those (BJ 104 Ud BK 560) wre hsd  on . a l e - s t er i l e  Zilw 

Sl4lA and ((3 104) w a a  bU+d on 5054 A. bth B3 104 ancl Cf 104 involva 

J 104 as p o l l a  parent. Th. pallrn parent of BH 560 (K 560-2301 ~ 8 8  

dmlopd f r o  Indian garup1.a. 'Ru m l u r  g r u u  of  5141A i s  &rived 

f r a  an indlan gerrplasa h e r u s  that of 5054 A invo lvu  Afr iun  gorrp lu .  

BJ 104 d o l l i ~ t d  in U. northorn India, BS( 560 drwinatod in tho crrtral wb 

mthrrrn India, Md W 104 kcan paprlar i n  drier p . r b  of Qljrrrt. 

RPlng 1981-1984, 10 mr8 hybrldr wre r a l . u d ,  of hi&, mly 3 war0 of 

sigrlfi-. M3H 110 b.uu popular in )(.h.ruhtrr ud (HB 27 .nd 

32 in Qljarat. QiB 27 and W 32 are bud on 514U .rd poll- prmu 



J 2002 ml J 1100 (Mrird t r a  h d i ~  - A m ) ,  mapaati*r'Ly. )Illt uo 

ir  M ~ C I  prraatrl linu bwr lop l rd  f r a  ukrtal8 bmd rt tin 

RIlCYUch .taticm, Ugurba4 

FoAlwFng Uw, bvtrskdawn of 514LA md J 104 to d m q  d b ,  fw 

hybrid8 (IQ+I 451, !MU, 182, 30)  w e  r + l . u d  in 1986 pd 

thrw othr hybrids (IUM 423, W u9. 50) -re r.1- in* 1987. W 

th.aur, anly I6H 451   AS aultivatad wi&.1y. 'Ihr hybrids ral- h 

1987 arm still in th* s o d  produetion m h g r r r ,  ud CHB 30 is restrict.6 to 

@jarat. Iha f u l a  p r n t  of IQ+I 451 (0lA) is rmlatd to Tift 23 D+l 

and its pollen psrmt (1- 451) la r brrivrrtivo of tat. capo sit^ 

davalopul at  ICRISAT. GHB 30 is based on 503UI and J 2002 ( b r i v . 6  frarr 

Indian garmplasm). IQQi 423 i r  b r a d  on 84lA, (rrlrtod to 514lA) and IQIQ) 

423 ( d e r i v d  from Early Canposit+) dsvsloprd st ICRZSAT. MI 169 1s bas+d 

on 84l.A and its pollan parrant i r  r downy mlldm r u i s t a n t  soloctlon from K 

560-230. Hybrid HHB 50 is bas& on 8LA and H 90/4-5 (an inbrod &rival 

from Indian germplurn) . 

Edrly efforts in 1961-1962 st -jab Agricarltursl Uciwrraity, LuUMana 

1.d to the developtent of two malo-sterile lFnm (L 66A, L 67A) which later 

studlu s h d  to ba o f  two different cytoplrasraic systems as -11 as 

diffarmt from T i f t  23A1. Ihe cytoplasn of L 66A (later Mwd L 6%) was 

b e r i v d  from a  genetic stock IP 189 originating from Ualawi. The cytoplssl 

of L 67 (latar named L 67%) was derived from a powlation of a natural 

cross involving an African gemplasm. Anothar -la-sterile line (PT 732A) 

developed a t  T a i l  Nadu ~ i c u l t u r a l  lhivarsity, Colmtwtore, d.rivms Its 

cytoplasm tram a landrace aaterlal froa Andhta Pradesh and Is c l a m  t o  bs 



di f fuont  fro# Tlft 2 of the.. cytopl4.u h.m P* 

-a111 Upl01t.d bOIW 01 thou ~ ~ t A b 1 .  .tQllity. 

-tly. m r . 1  #UTQI) oS c?ytopl...lc u l . - . t a l ~ ~ t y  (ar) hww bra 

ib.nt1fl.d in dlmcu 9.m1.u. work a t  ~k rb ,  b l l o  U v a r a l t y  in 

f i~i.  ho i h t t f i . 6  r a3lrs acrurm in EX-born. 2h. raUdRT C.-18 

R o g r ~  ibntlf1.d ar .auou in h r l y  Orw Pool ud L r popul8tlm 

d.rlwd from African x Mriaur crolr;.. Th. .IC?USAT Gumtic bmurcl+sl Uhlt 

i-tif1.d n u  ens sourltu f i  ~cloosriam fror  Qhurr ud btrwmr, ud 

x i n t i ~ t s  in Fruaco bvm idmtlfid r cu sour- I r a  ra w e u a i a n  

of t .  4mws.a~ ssp (LM. L ~ i c h  originating iron -41, 

arrsl(cn ~ r k  s ) r d  this cytoplasmic systmm t o  k difformt from T i f t  23 m .  

Studies a t  IC3USAT, basd on tha pollen fertlllty rutorrtlon of hylrrldr 

.adrr ar ismucloar linor l a  81 B nuclaar 9mnow with T l f t  2 3 U  ud 

 viola^ cytoplasms) s h o d  both cytoplasmic rystoms to k siailrr. &ah 

studios, wa klisve, are msontlal for rellabla c L 4 s s i f i c l t l ~  of t)u 

cytoplasmic syst-. N.vorthalass, several sourcas are naw rvrllabla whiah 

ara king studid for thair dlvarsity. 

Indian landrrcaa providr arcellant swrces of u r l y  uturity, kttor  

tillorinq, and shorter haight. In contrast, Rirlcm JQUTC.I, pnrtioularly 

thoau from tha W.lrt Airlcan ragion, provld. *xccrllwrt af 1.r-r 

head v o l w  Md sod sizo, highor d.grees of rasistulcl. to ~IHIHI, Ud 

k t - r  s a d  quality. Wut African g.rmplaa accesslanr prwtda far more 

grwtlc variability than tha W a n  germplua. Incrautnq w of UU 

African garaplasm a t  X R I S T ,  ud in alnort a11 Indian Wtiolul progrlv 

(mo~tly through tho breading matorials ganerated at ImISAT), ha# 

arhtwtially ccntrihrtd to tho divarslficatlar of tha -tic bw of 

brwdLng prograu. Abart 658 of the 694 inbred lines gr.r.nt1y maint&md 



ln the actlva pollinstot collactlm a t  Z C R f a T  #re drxtvwd fnrr craucrr 

lzwolving a t  1-t am prrrrt ( m s t l y  a br.rblng l t n )  oriQiilliw I r a  

1 .  And &mut th+ ulllcr proporti- ot the 341 0-1- nmt at  UM 

r d v m c d  rtrgar of thalr araluatlon or in backcrasring for A-lims 

dwolopwrt, involve Ajrtern gmmplasm. Two larg@-mdod n la - sbr i la  

1- ( W A ,  faMR 88004) w i t h  high hybrld yiald potmtirl and downy 8lfbnr 

rraistanx=. ware davelqmd diractly fraa 8 landraw origincrtlng from Tiogo. 

Both the#. mlr-starile lines are new king uslad for the cbtnlgrrrt of 

oxparlrmtal hybrids. 

The ror l d  col lectlon of qanplasm at 1 . 1 ,  New hZh1 was scr-ed fo r  

resistance t o  downy mildam, sznut, ergot, and rust under natural cdi t iars .  

bvel~prurt of effective field screening techniques at 1-T Id to the 

development/identif ication of excel lent sources of xesistancr in the 

g~rrrplasm and breeding lines originating mostly from West A i r i c ~  .rogian. 

'Ihsse are being widely utilizdl in several breading programs. 

Extensive efforts in search of novel traits in the germplrsn 

colllbction a t  XCXSAT have lad to the identification of gmes cmtrolllng 

dwarf im , ear linass , glosslnsss , tr ichmlessnsss , and white serd color 

traits, Lines with up to 208 s t a l k  sugar content snd >158 grain protea 

mtmt have also b o a  idantifid in the gemplau collection at ICREW. 

Possibilities remain wide open to identify sources of drought tolerance, 

lcxlginq rasistance, better seedling sacsrgance, increased sdling vigor, 

hi* gr& rates, and stay qrem character, the utilization of vhlh  in 

brwding w i l l  go a lang way in stabilizing the grain yield of this crop at 

hfgher leva 1s . 



P.S. Rddy, N.R. Wlgrt, ud L.J. llvddy 

Director, urd &a, ~ l n a t i c  Msouraer, N8tlonrl R a ~ a r o h  cantor for 
e e t e  Junr3dh, and Granzlrmt Isrodor, I-, FlrUnuMru, A.P. 
302 324,  India. 

utntainod, and ut1Iir.d by Roroarch Contora unbar the A l l  India 

Coordinated Roroarch Project on 01 Areads (AICCRPO) m d  v r r i w a  

tbriurrsitiu, th. Wtlaul lbrrrch  Cmtra for Groundnut ( = I ,  urd r t  

IGUSM -tar 

Fiftcnm AICCRPO Canters ud various agricul.turs1 ~ ~ i v m r s l t i ~  1ocrt.d 

i n  the major groundnut-growing ragions maintain nood-brsad worktnq 

colloctioru of about 7900 sccemsions Tha individual col2actlaru rurgl, from 

250 to 2900 accassions wlth about 30b duplicate rrrplar. 'X"h08a 

collrctions, which are king utilizod in several brdlnq propruu, hrvr 

bmm evaluatd for various agronomic traits such ar oarlinrss, fro* 8 4  

&rmmcy, high shalling pormtago, high oil contont, l8r90 soad slra, 

rynchraious flouarlng, cap.ot frultinq Wit, resl#tuuu/tolarwe to 

drought, and to najor insect pests  and d1seas.s .  Slnoo reports on 

roslst.nce/tolar.nce to various stress factor8 aro bam.6 on field 

obsorvatloru a t  vrrloru locrtlon~, confirmrtion undor apiphytotle 

d t i a u  Ls rrqu1r.d. 



Uatiarrl R.sclwrrch Crrtro for Gmmcht 

It actr u I repository d .ctlva g.rnplla ad a i u  at tkmcribhq uah 

rccasrion for varioufi norpho-agronomic ch~ractort~tics. Tha working 

clollocticnr klanging to virginia Rorahtnmaclrr (2510), rprnlrh (21441, and 

valancir ( 8 2 0 )  groups have b.rr s c r d  for urmful aqranaic  cbr.ct+rs. 

Bath matarla]. and ntrlrutim cwtalops -re shard ..arp vorkars in M r .  

Soveral promisling acarsariom passoaring high pod ylmlcl, oil txmtrrt and p g  

strwrgth, toloranca to cold and heat, resistanee to late leaf spot, rust  

md loaf spot umrr idantifled. 

Sow acccsslorw which cm perform kttor in s-r udar liaitad 

lrrigatian haw also bean idmtifiod, r)ra promising mataria1 was mvaluakd 

for productivity and siwltan+oudly utilitod in the brwdinq program. Both 

sagragating matorial and gomplasr accesslow wero distrikwkd to J U m  

C.ntats and othar ruearch institutar for in-situ selection. A k g  the 

proairing selections, NGS(E)-2 and NRCS-4 -re prorot& to CVT under the 

AIOQWsO systua. 

IaRISlSIT Cantor 

Tho metic Rssourcrs Unit has so far asscrrabld about 11 800 actxssions of 

8 .  from 89 cwntries and ovor 200 accessions of wild sp+ci~. 

The braeding program has so far utilized 729 gaxrplajl accassloas 

colrprLsing virginfa karclh (2661, virginia runner (1481, SpaniJh bunch 

(2401, a valaacia ( 7 5 )  tn#r as donors for various stress factors and 

other brsirablo characters. 

Frcm o x t ~ ~ r s i v e  field screening of over 10 000 a c c ~ i m s ,  f 8 S w t Y W  



Wl8tMbma b both U* dl- hm barn Ldmtifld. WY 

rmismt &mots. kr of Uuu llnoa are in variau st- of twtm in 
# 

national progrm. ICC(rCRS) 4 usd JCX;(CCRS) 10 are in  rbptlrr trial8 

d Ia(m) 43 is in Vu UCUW 1988 rainy-soarm Ltioful Elit4 'k141 

Field scrcming of 3500 cpnrplurr wcurianr for pod to- Id to Uu 

identification of 11 genotypes which hrvo shown signiflarntly lover 

W f d  of rottrd pads than tha poplar  chock cu~tivrrs. Dry s o d  mt 

ICG 4749, Ia; 3700, and IOG 2224) hrvo boan rlthor ibwtlilui or c d l ~ A ,  

sources have kur rxtrrslvaly u s 4  i n  tho brding progru uld i 365 $4 
I/' 

elltr brooding l ines  havr krr d.valopod and sre baing tostad. In ICdbltim, 

500 grrmplas~ l i n e s  hrvr boan tasted for thaix Irvrls of rflrtoxin 

production by & frbvus and tuo lines, Ia; 4681 and ICG 7101 tuvr bom 

idrrtlfird as lcrw toxin producers. Firld tolorbhce to bud mcrorlr dl- 

ras f a d  in 20 sccossiau, Two lines, ICG 2716 and IOC 7013, did not 

transslit P w t  Mottle Vim (W) through and ICG 5043 MI found to 

k tolerant to FNV 

Scr- against i w t  psts h u  r u u l t d  in ldntlfimtlan of 

rrristurt linos: 20 for thripd (m -1, 23 fot 

h o g p r ( m u ) ,  1ufaImr (em), 
*& ( b p h ~ ~  -), ud 20 for ten1t.s (- # p V )  A 1.v 7 



rrukr of rfngla and u l t l p t a  crosses ham b u n  rd. using #Xi 5010, XE 

3042, TOG 5043, ICG 5045, IoE 6764, I= 2271 atc. , u ian&-~Lt.C3t  

d a m s .  Ihr advanod tn'wblng 1- ara in var iwr  8- ol tutbp. 

Thirty an raslstant sourcas wore ibrrtifid by I- pr.thalgllsi.8 

Mb APU) rc in t i s t s  after sctoming .or@ than 1300 grmp1.n linrr for 1 

Drought screening of about 1000 accosslons ruultd in ibrrtificatim 

of 18 tolerant accassions. Fiva accassions, IOS 1697, IOC 3657, ICE 4728, 

IOG 4729, and ICG 4730 ham km utilited in the brading progtam ud 

tho hybrid derivatives ara being evalwtad. 

Screaming for highor biological nitrogen-fixing ability resultad in 

tha ihtifrcation of me spanish type, I(X; 1561 and two virginia. typos, 

fOG 2405 and XCC 4969 with highar nitrogumso activity. kog.nlas of 

crossrs involving thsso accessions were found to yiold kttet .  Six lfrms, 

XCG 1175, IOS 3660, IOS 2405, ICG 3080, ICG 799, and IOG 476 wrr8 fcnmd to 

k promising for photopriod insuuitivity. About 100 rpanish/vlrlr~scia 

genplrsm accessfans havs bgan screened for iron deficirncy ud 

preliminary observations suggast that 7 accessions hold promise. % bv(r 

idantifid seven early maturing (lass than 90 bays) gemplasm sccassiars, 

ICG 476, ICG 4117, I G  2E, Ah 316/S, ICG 147,  and ICG 3754. Them lines haw 

lmw orrtcaarsively utilitad as early-maturity donors in tha b r a  

prograa and wa have davelopd ahd are tasting mrly- 

matur Fng ( 90- 100 days ) advancd 1 inas . 



broad-hard breading l lnrr  w i t h  widar rdaptabl l l  t y  and high yie ld  

potrrtirl. From th is  rctivity, tuo Alms, ICG6 11 ud 1- 44 hrm kn n 

raloasd for grural  w l t i v r t i m  during tho pmtralny 8- in &dl!,> 
. -,,- --..- , * , d . ~ ' L b  

--L+--"'"d"- 

r.um NET. Similarly two virqinla variatlar, ICG6 65 ud I= 76, ud thr 

s w t h  b m h  cultlvar ICES 41-1 ara i n  the rainy-racscur t r i r l r .  6rvw41 

othor varlotias aro i n  in l t l r l  stagas of  tasting In vrrlsur gmdrIut 

b o a r c h  t o  incorporrtcr u u f u l  gmas lnto tha cult1vrtcw)l pardbwt 

frar th, swordrry g r u  pool ocrrrptising v i ld  apac iu  ir  in program 

a t  ICRISAT Canter. Spaclal brrrding tachnlquar including ploidy 

rrPrfp\latiarls, horn t rur t r r r t ,  =tor pllwt, Md t1r.w culkrra 

kchniqw &re king utllircrd to lntrqrmsr gnu iroa both otmpatlbla ud 

Incoaprtible &,&gt& a p c i m .  Several s table  ta t r rp lo ld  dr r ivr t lvos  

involving caqwtible rpwiu, b. -, 8 ,  m, b* bUw,fU 

haw bom drwlopd. n#+r 1fJI.r p r a m  vary high lvorlr of ro8isUnor to 

Nlr mi luf spots ud ot t h a  rre  wm r u i s t a n t  to lW . I n r  ad 

Rd --is di-. lhrar lLnu are kFng u t l l l r d  tn th. uonvantlml 

br- grogrim for furth8r W w r m t .  



md kwtuem awotic or 1-1 drptad rcausiaru (37 1, h y b r l d i ~ t f a r  (211, 

and u t r t i m  ( 5 )  and only 3 w r a  direct  introducticnr (kbiri-2 ,  W 70-103, 

from tb introductions (Wt 33-1 and JL 24)  wrra hfghly rua#uful in 

r r p l r chg  tha low-ylalding old cultlvrars. Thrr aroa d r  t h s a  two 

c u l t i v a r r  has incrrasad throughout t he  country md thay r r a  k i n g  

Groundnut inprovuwnt program are undartrkrar a t  A f O  Cuatcrrs, 

Agricultural Universitlrs,  ICAR h t l t u t a s ,  ud a t  ~~. f.(prwd 

(1 ganotypas are ontarad into al l -India tast ing under thr Af- Progrm. 

/ ~ ~ j D u r l n g  1981-88 through int-tlon ( 2 ) .  
,-- --- . "^" -... --,.- 

V 

saloction ( 3 8 ) ,  hybridization ( 2 9 7 ) ,  wtaticwl (121, and i n t @ r s ~ i f i c  

hybr id i t s t ion  ( 7 )  warm avaluatad .  I n  the  d e v r l o p u r t  of thasa  now 

varlotles u m y  as 36 parants war# involvod i n  hybridization krt orrly 

Roht 33-1 (89  crossas),  M 13 (53  crossw), and JL 24 ( 4 3  crorsss), J 11 

(26 c r o s w )  w r o  f r rqwnt ly  u t i l l tod .  Whllm 195 g a r r p l a a  wcassiaru 

w r a  utilized i n  hybridi tat im, only ICF 476 ( 4 2  c r o s u r ) ,  NC Ac 17090 (I= 

1697) ( 2 6  crossas), Wanfruli ( 1 2  crosses), NC Ac 2821 (ICE 2405) (11 

crosam),  GM (11 crosses). Asfriya w i t M d a ,  HC Ac 2214 (IOG 3040), NC k 

76446(292) (ICG 27161, PI 259747 (IOG 4 7 4 7 ) ,  K Ac 2232 (ICX; 50421, D)I 3- 

20, 'lG 18, atxi W E )  1 mre  frequently u t i l i t r d  w i t h  swific d b j b i ~  

such as Lncorporatiar of aarlirrcrs;~, disease Md prrrst r.siatclatce. 'ha 0-r 

lines applMr to  have bean used as parents with (I, v i w  t o  iwprotn yield. 



Involvwant o f  rpaeirl-fwture ruaor8lona with pwlf lo  btmding 

obj.ctiwu lad to th. -I- of vrriotim with 1Not 5 Art. twir apt 

rasu+ M -mi. blu- ( ~ 1 ) , / U + r . - ~ ~  nrlar (32) 

suitable tor poatrriny -rearm ou1,tivrtion, and aonfootio~ry ( 38 2, 
aeloctiau. 'Irhuo rcrrleti~ arm king tasted for W i r  yield pokrrtirl 

HmrrP.r, norv of tho w w  oorritactionery 11- wore superior t o  tho oantrol 

mltimr, Pl 13. A t  lout 13 mlactions raristmt to Iolirr d i m  wore 

tho parants. 

For cultivation in portrainy rumon about 112 inprovrrd vrrietiu 

d.velopd through ralwtion (15) and hybridization ( 9 7 )  mre tutod during 

1981-88 by JUCCRFO Cmtotr. Qlly ICGG 11, W i r i  3, ICOs 4 4 ,  W 70-103, G 

201, COC 3 ,  and RSHY 1 wmro found promising. 

During 1983-88, 9 spanirh variotlos, 01;-2, Jawan, CO-2, Dh 8 ,  1- 11, 

SG 8 4 ,  VRI 1, ALR 1, and BG-3; Girnar-1; 3 vfrginia krnch ~8rieti.r~ 

lbushal, ICCS 4 4 ,  and UF 70-103; and 3 virginia m r  vrrlatio8, mitrr, 

GG-11, and H 335 uoro rolaaaod for cwrcial cultivation. Tho 8r.r und.r 

tha cultivars, ICGS 11 and 1- 44 might increase ph-lly in future u 

largo-scala ICAR-LEGOPTEN doronstrations have clearly shown t h e i r  

superiority war th. existing popular cultivars in six 8 k t u .  Girnar-1 

possesses multiple ruistmca to loliar disoa.8es and insoctr urd t01.r- 

to draught and could k ruccrusfully cultivated during both the S-an& 

Ih. h v o  varieties aro arp.etod to r.volutlonlze groundnut cultivatim if 

th. s o d  prduction program is siaultlsrwously str-. 



Usr, of Minot. (Sull) Xlllets G O ~ l a a  ahb it8 4 w t  in 
Crop frprovmmnt in India 

A.  S..tharar and K.E. RIsuh Rao 

Project Coordinator (-11 Ullets), All India CoordSnrtd Bull Nillets 
~ w ~ t  Roject,  GUlCPLi Krishi Vidya M a .  Buylalor. 560 065, India, 
md Sarior Botanist, Gmotic Roraurces IAnlt, I-, P a v m ,  A.P 
502 324 ,  India. 

In m y  parts of Indie, six sprcias of small millets are cultivrtad for 

grain and fodder. These are: finger millot (- (L. 

Gasrtn.), foxtail millet (w (L.) P. Beauv.), proso millet 

(W wiriacsMlP L ,  kodo aillet ( ~ U S W ~  screw L.), little 
millot (Pmiqp) Roth . ex Roun . and Schul t . ) , and brrnyard 

millat (m (L.) Link). In India, thmse are gram as 

rainfad crops in marginal and submarginal conditions of soil fertility and 

ahoi~tur~. an average, approximtaly 6 million hectarm are planted 

und.r Chess crop species of which finger millet alone occupies aramd 2.5 

million hectares followed by kodo, little, foxtail, proso, and barnyard 

millet, in that order. 

SystaMtic improvarwnt in small millets was not a t t e d  until 

rwurtly in M i a .  Clbviously most of the cultivars are local ludracu 

which are products of indirect human and natural selection over a period of 

time. -11 millets are indispensable to Indian agriculture, king 

=in life-sumrt species in the worst drought years. Of late amre i s  an 

appreciation af  the need to improve the productivity of these crops t h r w  

aodern methods of breeding. Genetic improvement through c o n ~ t f ~ ~ l  

breading approaches depends solely on the availability of dfverse  



pwrrrplsrr. Ih. m u r r  is tha b u i c  raw wtarlrl and ma hm to hnk 

upn r be#d grwtlc bulr for orqr *o*rrrt. Rnsafon, w y  mmu t o  

garrplra i s  m u y .  'his l a  wpllcially tw amall millot8 rh.n a a l y  

r mall put of tb available out -tic r w c m  h u  bom -lord, 

studid, md utilitd. 

~illetr hrv, rlmyr kwr of local ud rqionrl  hporturcn, rrrtd 

as a rasult haw attractad little attention fkcm natianrl ud intarnational 

0rgMitatiansi. lhey have always rocrivod the lowest priority in tam of 

fMding snd rmpcrrrclr rllocatian. In India, thaugh crop improvamt work on 

-11 nlllots has krr goinq on for several yaars, tho* c r m  hrva 

r.csiwrd lass attwrtian coap8r.d to major food crops. It wu only altar 

1969 that the willots startul roceivfng stma attention, w i t h  thr ArMnhinq 

of the Coordinated Mlllots Improvmmt Project. Small Millots Ijlprovomnt 

r.csivad a boost during 1978-79 with the rstablishmiult of five crop- 

specific lead ruwrch cantars under fCRC assistance. Tho rormrch on 

these crops was brosdul.4 during the Savanth Plan, with tha lrrachin~ of 

All Indta Coordinated -11 Millets Isrprovammt Proje t  (AT-) 8 t  

Bangalore. b e  of tho aajor objectives of the project l r  the 

diversification'of varietal base by evolving high-yielding, direram- 

resistant, and widely adaptable varieties of variow small nillets. 

Gmrrplsa Availability 

In the past, small millots sciartlsts worked with liritd parwrt material8 

and a narrow gmotic bar, col1oct.d locally. Couplod with d l  ff iaultlm in 

artificial hybridization, this blunted the opportunities of yield 

b p r m t  through grvtic unipllation. Iha sltuatlan u u  to #ow 0-t 

r a c t i f i d  in the 1960s whwr the Rockefeller Paundatim of Ugll, ud. thr, 



first -rtd offort Fn W a  to -1 th. oolkdianr of r u i m m  -11 

.illat# to n k e  t h r  avaf lable to .cimtSrtr rro+khg irr biFfatm8t pltr ob 

tho oanrtry. On set of this world aollectim hu bmm r+jwamtd tkr 

Intrrmrtionrl Crop  RuMrch Institute for th. 8ri-Arid 

in th. ywr 1976 and wsrr melo available to th. US In&. Cooadinrtd 

Nlllats Iaprovaaant Projact (AIQ4IP). Tha oonsorvrtlon and #upply 

activities further gained momentum w i t h  tha ISItiaral of Plant 

-tic R.saurces (NBXW, Now Dolhi, playing a b y  role ln augwnt- the 

. rwy accoss to germplasm, the AIQUP establishad 8 gernplua unit a t  

BMgrlorr in 1979.  Tha unit has bean making efforts sinor 1980 to pool tha 

available garmplaja of small millets from various sour- ind to rukr it 

available to breeders. 

A t  malor@, a total of 8522 accessions of various -11 a l l o t s  have 

k.n Usubld. lhesr include 4490 finger millet, 1300 foxtall rillet, 544 

little, millet, 577 proso rillat, 646 barnyard millet, and 965 accrusions 

of kodo millet. 

Apart from the collections maintained a t  Bangalore, ICRISAT is 

assubling and Maintaining one of the most comprehensive world collections 

of -11 millets. The gene bank a t  ICSUSAT has wade efforts In th. last 6 -  

8 years to asscuble geraplasa a t  the global level, conrem, aftd .lak. it 

available to workers all over the world. his has UA" possFbLa m y  

access to diverse gemplasm, thereby strengthening tho national b r a  

progr- 



Quractoritatim, cluslf i a t l o n ,  and wtalogulnp of garplum a n  

r l w l y  gaining mtu. Uhila fairly largo d i w r r i t y  hu b.rr Mhirwd, 
* 

vr ham still a long way to go In studying ud rsscs~ing thalr b t d i n g  

v a l w .  Camplasm avrluation has tw facats :  charactrtirrtian of 0.rmpl.a 

by btanists Md evrlurtion/scr.rming by concornad crop hprowrmt 

botanist it mainly to study md document germplasm divorrity for prrsont 

and future wi,  and ar ruch ray fall to depict the tnu worth of tha 

~ t a r f a l  for selection and utilization in currant brwdinq pragr-. 

Clrrrplasll s c r d n g  f r a  thr, bredor's angle for agronaic, phyriologiarl, 

prthological and quality characters drrrands a groat deal of t i m  ud 

r.scnucos. Th. hoeding v a l w  of the aaterial is best ju/krl by studying 

tha accessions in flald trislr, rathx than deprrding rolaly on 4#xornta 

data. An attmmpt was uAI in this direction by WUKA by growing -11 

millets ganrplur f r a  the Indian Natitmal Program and ICRISAT, at Akola 

h b r ,  and inviting breodarr for selection. This typo of avrlurtion my 

k rrccnrrsgrd in future. 

During tha last 5 years, a large  number of rolectod g*rlrplasr 

acccllsians wre evaluated in th. all-India tasting notwork and a nurkr of 

rup.rior g.notypu have kar toloasod for g a r a l  cultivation in differmt 

parb of tho country. Of tho 28 varieties of diffrraat -11 aill~ts 

r.l.asd during tho last 5 y u r s ,  22 are selections aithrr d i r e l y  or 



Karnatrkr and so far, 13 varirtias haw bmm r r l d  in knmUb t)Pouqh 

rocambination brnding.  Siailarly reccmbi~tim br.rding ln Tril llrbu hu 

rasultad in the reloase of akrut six variatlo. Thr mat 8lQrLfioat 

mpcrct of flngsr millat improvement tias been tha artwuitn wr, of amtic 

gemplmm particularly from Africa, in the hybriditrtim program. Th. 

African fingar millets are characterized by thick st-, rnklat grwkh 

*arly vigor, large ears, broad, dark green laavas and highar grain bruity. 

These characters are rarely swn in the Indian gonplaslr. tdo-African 

crossas wra first attaapted in early 1970s with the iclatliieation of r 

fw &or p a r a t s  such as IE 927, IE 929, IE 980-R, IE 810, and SE 902. 

Tha crossing of these lines with the local agronomic bas. (Hollubola, Kl, 

mprr,th(~, Puma, Cauvery, Shakti, CO 7, CO 1, and Harscr) r w l t a d  in the 

gwrcrrltim of vast brmding material for subsaqumt selutim 8nd ral.ds@ 

of th 'DSIAF' and HI? series of improved varieties. S o n  of  tho x m t  

populrr varieties developdl from Indo-African crosses are Ind&f-1, -93, 

Indaf-5, Indaf-8, Indaf-9 and wore recently 911. Sow of these 

varieties - Indaf-5, Zndaf-8, Indaf-9 and HR 911 have kcow 8 X t r l y  

popular in Karnataka with more than 50% coversqe in araa. Ih.y hava an 

yield potential of around 6 t ha-' under irrigated conditions. 

finger millet, breeding for blast resistance i s  om of  t b  priority 

obj4ctivss. n?e entire germplasm of finger millet has bo@t ~rcr.wwd for 

blast disease and 40 accessions with stable sources of rasist&nca h8ve b m  

identified. The sources of blast resistance appoar to k mora in  &ftican 

gamplasn\ than in Indian germplasm. Large-scale hybriditrtiorr intro1vFng 



R u t h a x ,  m y  useful guntic irtcks Inrva born idrntifld both in 

duirabla phymlologicrl rttrlbutu with high carbar dioxib flxatian md 
# 

low loaf r r u  suitable for rainfad condfticxrt, ud prratyprr whi* 

m t  hva kn idwrtifiad. Lc#rg gl-Q types with high tast might will k 

of interest in tha improvemuit of soul size in fi-r rillot. 

In foxtail willat new rwrces of dwarfing controllad by oligo garm 

have k.n idsntifiod. The plant typo of thasa accassions is vary aimilrr 

to dwarf thoat or rice and fora  vary interesting brooding mkrirl. Ilh. 

variability available for protein o m t a t  in foxtail millat is vrorrrour 

from ( 7 . 1 6 - 1 5 . 7 3 1 ) ;  so also for saed fat content ( 4 . 0 - 7 . 1 8 ) .  Thus 

identified souras with high protoin and seed fat ara available for both 

dlroct axploitation and uso in breeding. 

wartiorred already, t3n utilization of germplasm in small rillata is 

most important. So far, only a fraction of tha vast avail8bla divaraity 

has kwr utilitd and that t w  in only finger millet. 'Ih.ra is still V W ~  

scop to utilize thr divarslty prosent in there crops through a -11- 

plann+d hybridization program. 



rrblo 1. W r  of v8rieti.r of -11 ililtat8 lbntifid tbrayP dinat 
srluticn ud hybridLutiar during tho last 5 p u s .  

-- -- -- - - -- 

Pingar millet 

Foxtail millet 

Little millat 

ROW millat 

Barnyard mi 1 let 

Kodo millet 



of mickprr ud Pi- Q1,rq,lm 8rd t b i r  xqmut LJr 
Crop mourrrt in India 

S.  hl, A ht2mu, Ud C.L.L. COYdrl 

Roj.ct Mrrtor, nd Rinoip.1 Inrutigrtor (Plmt i*rdLnp), Dirautorrto 
of Wrrcrr fbmueh, Kurpur, Xndfr, ud Lagmu Bnrd.r, Xdtl411ET, Pstvrdrrru 
A.P. 302 324, U r .  

'Ih. W r - t  pulse crop grown in India ate chickp.r (Cio.r L. 1, 

pi9umpw (W (L. l p  1, mmg k.n (m (La) 

W i 1 ~ z . k ) ~  u d  kur (m ptwo (L.) Hopper), Imtll (m 
EIdik.1, fia1dp.r (m 1 ,  coyna (m (LJ 

Walp. 1 ,  moth bean (w a a 1 ,  horra gram 

(m (Lam. Vardc. 1 ,  grass p a  or Ummari (m 
L.) and dry &8n (- L.). ahat pulsar of minor 

lnporturcc, grown in rutrickd atoas in India are fa& bur (m fisl 
L.1, rice kan ( m m  (Thunb.), w and Qurhi),  lablab krrr 

(w (L.) Sweet), and winged barn (- 

1 .  Ammg thme, chickp.r and pfquang-8 830 th. .O.t 

laportant. 

Nany of th.so p l u s  ham bean und.r cultivaticm since tima l n r o r i r l  

under divers. agroclfmatic m d  management conditions, which f r v o t d  

gumtic dfvorsity in Uluo crops. Effort# have k.n mda frua tirr, t iu 

t o  collect, evaluat. and utilize the ganplsrsr of t h w  pulru,, jbmmr, 

thrurt efforts hrvo boas locullgod and scattarad avor diffarcmt pll8. 

growing states. Garrrplasm oollectionr ware also rsd. Mdrr tho Rock8feller 

Fandatiorr's wlaral Pulse frprw.wnt Rojact. All tho80 calloctionr 

-re later trwferrd to ICRf*QAT. After the eatabltrhaatt of tho ISltiorurl 



Buraau of Plrnt Gatretic Rarourcos (NBKR), joint nis8ian, islrotvlnq 

scirrtistr t r a  tQIWR, Agricultural Uurrs i ty ,  mb hrr, bra 

rrg@ in grmplam colloctia, ln tba m t r y .  

Tho grw, bMk a t  ICRISAT harr 15 564 acc~~ssians of chickpa oil Wcbl 5863 

lhas rro f r a  India. In pigumpoa, thera are 11 034 accmmicnr of uhld 

9084 rrcr of Indian origin. Part of thase collections are uLnt~inod und.r 

the All India Coordinatd Pulm hprovammt Rojwt ( U [ 8 P )  t l a r w  

collrctloru arm ma1ntrin.d a t  various cclartras. Among U\II nricnu pul- 

crow, chickpea and pigompea are at tho top of th+ list w i t h  ruprrct to 

the nurrkr of gemplasm liners. 

braplasm Distribution 

lb a w r l d  repository of chickpea and pigeonpea germplasm, XQUSAT g.n+ 

bank supplies germplasm to scimtists working on th- crops. -l.ng tha 

p r i a d  1974 t o  1988,  a total of 33 020 sarplos of chickp# and 20 502 

sanplu of pigeonpa have beam sent to differat programs and soimtists in  

India. Ilndor AICPIP, 11 contors have hem ass1gn.d raspcwibil i ty t o  

assmblo and ovblwtcr tho existing gemplasm, and share w i t h  othar pis. 

ruearoh stations and sci.ntists in tho country. 

Thlr gemplasm accessions available at ICXISAT hsvo km o v ~ l ~ t d  for 

25 characters in chickpea and for 40 charactors in pi-. of 

#as0 accessions haw b&an evaluated a t  difformt locations India - 
Akola, Ovrlior, Iosapur, and Usar - in collrkrrrticn w i t h  m, t o  

aharacterite thrrrr in differant agrcncolagical tonu;. 



o dlrect uw u rol- wrrl.tlw fat aultintim, 

o raurma of ruirtrnor to kiot io rtruma like di- nd inrrd prU, 

NrCl/lw taq@rrtute, mil u l l n l t y ,  ate. , 

o prtrrtrl riterial  for hybpriditrtim for improvrmt rgr#wrtc trrlt.8, 

o bur v k r i r l  for polyploidy md ~ t r t i o n  k.rding, 

o nteri.1 for b u i s  atudlu to ~1ucid.to  infonutlon on phyl-c ud 

cytoguntic relrtlonrhip6, ulrd 

o mataria1 for garatfa 8tudLw on tho rnlr of inharltum, to 8tudy the 

orpresrlon of (r qane or group of gmar undat diffarent ~ @ n @ t i a  

bac)cgrounb. 

I.prct of Chrplurr on Crop lrrprovrrnt 

m y  grmplm llnu hrva krr dirwtly relured u vrrlatlu. In 

glzmplUm recant for rbout 634 of  the varlatlrs of pllm t01wud 

= far. Q Uu 291 vulatLrr r o l u r d  in 13 p u l ~  crop, 179 are bLrmt 

r e l e c t i o ~  from the gormplrr. Of t h ~  remaining, rrr p r e  Ilno 

rcllectiaru, 96 thrargh hybridirrtian, ud 14  thraugh utltlsn brrdlng. 

burnt exmpiw Lncldr 16 8863 of pi-a, r a l u s d  U l*M 

KunrWu: cnd I0: 8933 of chlclcpw, r o l o u d  u JG 115 in M y 8  Rdwh. 



A largo r#nkr of grrrgrlasrr 1- ham bom ulud m f g l ~  

ate r u i r k n t  to fwarito wilt, rtrrrflity wmic, phytuphthora blimp ad 

oh1okp.r lirus with remisturcc, to iumriul wilt, awdtyta bliQM:, d 

stunt. &st of tho ILmr Fn tha =I? D i r u - -  Wr#ottl#~ that m to8tad 

at diffarmt locations aro qormplrorr l b .  Sollllr af th.rcr 1- hr- 

ramistarroc, to aore than om isolat./rtrain, ud alsa t o  .arm t;nilPr ar+ 

Carrpered to disrase resistance, there are vary feu resistant sour- 

for insect pests, and tho level of rasistanca is also not high. Sau 1- 

hava bom lbmtiflad with resistance to ).klipthis pod borer In driolrg#l, 

and resistance to pod borer and podfly in pigoongwla. Th.rcr are ~ n r  king 

u s 4  rn breeding programs. 

M y  lines with ciasirable sgroncmic charactors such &s UWlinus (in 

brading extra-early pigwpoas ) , seed size, and color ( in b r a  bold- 

soad& and kabuli chickpeas) have bssn used in hybridization WbQr- t o  

develop varieties w i t h  high yield and desirable plant type. hrrs; 

ccmtributad significantly in these progrsrrs. 

'Ih. w e  of pigeonpa8 germplasm 1in.s with tho gmnetic -la stor118 

g w  has OH up possibf litias for hybrid pigoonma in India. m y  

irastitutfons are now using the original or convertd gsrmplasj lln- in 

their hybrid pigwanpaa programs. 

hrmplas.  lines have boon used to gonerate information on the 

i**ritance of characters ,  and also i n  slucidatlng cytogonatic and 

phylogmic information. 



1. Thr arujl M c h  han not brr errplotad so frr rhaulb b nrnryd tor 

colloctian of gamplur. 

3. Gm-aplra accusionr should k evrluatd und.r different rqroallnatia 

slturtlons and growing canditicm in order to drrrratorira thu, ud to  

test tha stability of charrctars; the antlre prrplur crollrcrtim rhauld 

bo charactoritad and catrlogod. 

4 .  All the inforutim ralatd to grrmplasa should k corrprtatitlrd. 

5 .  Ch. set of gorrplas8 rhould ba kept at  )IIl#R in imp-km @tor-, for 

future use. 

6. Facllitlu to rrun the gomplaa agrinrt viral dl- rhould br 

strangthonod and tuhniquu for quick rcrming should k & w i d .  
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