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eUROJECT - QP-br d - I : t l E V g L 0 f W t ~ T  Of r-nRt. v nfirur; t rur; r:l tz, r 1 vnn5 nNrz 
S W E R l O R  DWEDING LINES Fa13 GRh1N PWODUC'TlQN. 

083ECTfVES r ri f a  develop hrgh yrmlding ear ly  maturing cult~vrrs 
w ~ t h  accaptrble g r w n  qurlrty surtw t o  use i n  
purm stands or nrth ahart duratron compmlon 
crops. 

b )  To contributtt breeding llnca and papulatrnn. to 
braedwrm throughout the SAT. 

A. INTROWCT I ON 

t.1 The H r r a V  rnir ) r e r a t  I VP R o r r ~ r r r r . t - I  S t a t  ]on I S  PI t ~ . r ~ t w d  i ~ t  rP I I . ' N  tJ i a t r t ~ t d n  t l r ~ d  l':, 40 i'" rur~cj) t c ~ r l w  . 1 1  ~ r l  a1 t. 1 tudc ( 1 4  , fii lblr 
1. 1 %Ltmnr;,rr ; :v:. t b q w  ~rrr)t.+ttr! L' nlt"iIl1 ?. B118pWr a t  atr w attc.1 r ri+r\  k 1 T W C O I  vmd 
dur lng 1 ub; , t i  cxrfy w i  l ! I  twcl vl:: r r:c.rr ( 1 9 " ; t l - H l  t mCf'bn. hi t t > ~ ) ~ ~ f l t i ,  t he  
v b a r l v  t0t . i r1 v.a ln4; \ i  i W J ~ Z  r ~ ~ r - n ~ i l l  but  thw n ~ & a r l  piq@ocrpub yrowirrq 
season . . - i ~ l i . l ~ f ~ n ~ t l r ~ ~ ,  I w a t ?  Ct-" y .  Tbrcs.  m~.r"t n11 r r r  rnc~nl temprr  at  LIT a 

0 
d u r l  n g  pr rJeurlr~on trr r ~ w r  rrq pt-r r t : d  w&?r 111 qtlvr b y  ll-4 L, *(L c ompacrd 
t o  12 v e i t r a .  i l lr-tm+r(,  

p t ~ ~ t  ( ; i  t t t : r i ~ t f t " r ~ t *  b a d f # r t ,  b(Awr l  ~ 1 1 t  J~tr'1t-7 1 b ~ t ~ r j  '+'. E . ~ : ~ a * f : # k  
- ,  

L C ,  C I  r l # r  I I r I*'k~o%pt!gltw), rrct ntPrnr 
*' 

r . t . l t r ~ c . f t t ' -  . . / c . r , i 4  *;~.~:~:~i~n:d t o  t t ~ v  c r f ~ p .  C,rr.rdb wld~r em r.~r:,t I r?(:!c t-I 1 dh t. ed 
I f t I t + . E . c ( , I J ~  t . r ~ e  r r c r c a l l l q  t , l u ~ , ~  nmt~rtl t t ~ e  ICFL 
rn$)r-.tt r t r ~ f l ~ c  c 4 8  1 1  p t ' r  1 4  * I  Lt. ~ L I I ~  ~ J ~ U C I  , ~ I C ~ I P  C J ~  f t1Kb ~ J I $ ~ @ F C J ~ I ~ ~ ~ ~ ~ &  t r h a l %  
8r.d pr- "rqt:f , c. ' .  " C .  1 . + t . . t -  t 1 C I 1 %lrr ~ U Y .  

r -  . C L ~ ~ I P I C ;  . 4 t ? L 7 ,  . : I +  '?.4 c ~ ~ J : , F . ~ I ~ B  Y ~ T C ~  made. ' T ~ I o  CItpt l~ l l rn  04 
t h e  c r r .~ . . a r - ,~  c - ( r -  I Q ~ C . ~  ; ~ t . , ! e  l a . ' .  04 7 4 ,  1 0  crooess wore 
rntiqd~ 0 . 1 :  . . t 4 I i I I I I I r 1 I r 1irr.s 
C: I r ~ q  prer . .' , < a  1 i t r .  I r ,  I O,-df!r , I rl@:. . L I f ~ f *  C r WC'b ~ 3 k  ~ a t t ~ ) m ~ , ~ t h d  tC3 

r c  1: t r,r u i , . '  1 .  ' ! r  ~ ~ ~ I C , ! I A ~ . L C ,  C ~ I L I ~  r ~ s ~ t . ~ r h  6.t L C %  ~ ) 4  iLF'L. ;Btr t o  
a proi:! . .1r:1 .<.*.jt : 8 t s d ~ l ~ * r !  : i r l e r  . ~ 1 . .  Two &i:trc-,. ,unr1y 
:~ahur j rtg : r d c . -  . , : I L.F L 1 h &rld iSEl::;-H4-l4b-Hfr) were rroamrwd 
to a t 1 c t r .,s-cc.,.r. y I t r ~ e  a I C P L  4 1  t .0 (;t.udy the gart@t l ,cs  of 
d w d i r 4 r 1 ( ; . ~ ~ . ,  r ' ~ ' i i i r ~ t . @ c !  w i t 1 1  k3r11r1a~rs .  To utlllzb? r l b w  BOUIC(C(L 

. .  . c.,! her t b  s , r  . , t 4 I : i q r r j c  [tad &nd 1 orgo earaed cFtaractt3rprit l c r  
4 r s m  nledr u4r1 . 1 t ntdtr.ir I frg groups, 9 C r C l f h 0 0 3  war@ made 
: r ~ , ~ l v i r t f g  ;q '~ ic * i ! . i rbq  ' - . . : ' . i d  ~ ~ i t l ~ l ' l ~ r ~  1irfi8s~ and l a t e  molturlng donors 
i ISP E1:114. 7 " ;  ;;,";7, i17F 69;: &r.td ICP 8514). 



F; I arm hundred-crghtwrn F l u %  m&dc during 1981 krrP grown an cWM? 
r w  p l a t  4lunl .d with parents.  O i  118, crcslfwrm mrbrr 4or 
tn twporct im 04 drrehas resrrt#nre,  w w m  trhnsirrrea t o  drse8se 
r r n ~ s t n n c i )  pra  I ~ C  t 1!T~rnbrd-p+th-19). 7e.n 1 %  were r.+j+cted 
blrc&ur~. t h 0 {  ' I I ~ E ~ ~ I E , ~  t i ,  Ire 1)1~14@d 4 l b r n ~ ~ i ~  prrlbnt. f 2 d t y  FJei were 
!h#Iec+.so 4 ur 0 7  COWL f ~ m ,  t vwar . 

F c ~ ~ ~ t r b t r b  i . ( 8  C: h u l l  pupula t  i o n s  along wr t h  tw ctiecl 5 

IICk 4 frb" i w e r e  w l F t l W T ~  A r t  o y a a l d  trrr l  raplicated 
thr ce. k I , i  l ot. ; ~ ~ r ~ ~ ~  rat. c b d  c lC  4 nrrttcr long a rows ~ $ , h c t d  6':) C*E 

+&$&kt t r l j r i  I 1 ' 1 1  wtn* i ~ l , t r r t ~ ~ ~ f  n r b i  , I trn~; .  Q b ~ ~ r v b t i ~ r t s  rUcarded 
~ 1 r d  1 1 . 1 1 ~ 1 2 ; 4  t ! $ l g ! c  t l bun& t t l * * ( l f  . * ~ , l n ~ m ~ t r i ; @ d  1 t4  Tatrla 1 , S .  

tkbrrlty i:: b u i i  t l . ~ ~ ~ ~ . i a t r o n s  &long n r t h  two checks (ICPL 4 and 
1 '  MWP te%tecl i f )  wl r l c l d  t r i a l  replicbthd thrice and wms 

#jm 20 J L I Y I ~ ,  T+rn p i a t  wr :w Con&r tr*d ~f 4 m r ) t ~  long 4 r w 6  spaced 
&@ ;np~rt;, f t r & r & g l + ~  &%tit.% a4 thr populrSion8 end the rrnlple 

q$l#hC u l . c t l c n %  aude s u m l v r r c d  an Table 1.5. F w  high 
##dlw pspulrtrons 8r*J00, 80528, mS19, 80514) -9 

$*tad Car grarinq nert vwnr Zw practjstng ranglo p t m t  
!i4&*, -5 ,  



F4 bulk p o p u l b t i a s  dong&ith two c h e l u  ( I t K  4 md I= 
1 )  wr+ tcrrmtad 4w their y i s l d  pw?wrrmcl! ;Ln a &rial F-IIC&(IYIII 
thrice md a m  on 22 June, fir plo t r  cmrteted of 4 a 1- 4 
r o m  rpwed bb cms cprrt , Tabl+ t b uwh~ l #H th* * ~ ~ v a t i m m  
rwordrb  on there popwlrrtiorrr;, A tap yjrr idinq papulatlm ffMkrt 
70321 was rrl actrd tw q r w r  ng neu t yew a r t  II 1)lrpw ~ l t  /w 
m&king Curthwr aeluctlon8, 

2. Sf  NGLE PLANT PROGENY E V d L , U A T I M  

The s i n g l e  p l a n t  and progeny bulk wa1utrma pt&cttll(Hf i n  
a ~ n g l r *  p l w t  progeny rsPF'L rvslttatlontr #re rumm.rrrrd a n :  trblrr 
1 . 7 .  A t o t a l  04 Z*.t;;*~*~SF'F'aw tBS8G7 and 1lbZNDf)  a4 F7 t o  FV 
psnerat~oc?% from 92 C ~ O # + * %  were #v&lubtlrd i h  ~ t n ~ * ~ p i ~ ~ & t l r d  mli 
rnfirJ p i a t e .  F;C~WG WPFC spaced &t air cm%. Sowing wsrr don& on 26-11 
J c p ~ t p  i46: .  Every 414th p l a t  W A G  planted ~ i h h  r;h@c;;l%, ICf'L 4 or 
JCPL 1,  r a o p ~ c t i  vs1 j i o r  DT d i d  NDT progmnire. Ell4 thrnr,  70b 
eangts p l e n t a  i257 OUT and 449 NDf Nora %rX@etrd horn d i f f m t m t  
oco(aenl@% i ~ r  4:trthet ~ v a l u ~ t i c ~ r s  a% hjF'Fs n m t  year, In h b d r t t m  
1.11 (62 G'! arid ?9 EJI)"I) t ~ i ~ t r  y le lr lrny  ~ i r r i f o v m  pragsny hullrr w+rs 
0c:~ctbTj  to r  t e ' i t r r q  1r1 r s p l ~ c ~ t e d  10ltat1~4r1 y i t t I d  t r t ~ i e  nwlt 
( C  u c r a ,  t ~ t ) . l r ~ r t r ~ ~ ~  2. ~ C R  ~f the ~ ~ a l r r c t ~ ~ d  b ~ ~ l k ~  ~ h d  f;hl)~r 
nc#arcst c r ~ e c l  1s iaurnrrrdrsxed r f i  T + t l l w  I , @  I ~ T )  &nd 1.9 (NUT) .  

Cc.;mpaer tet ! Of l ":.C. SFF's 11~11 '1  S)f and 35 NDT, oval  uatmd 14 
r l n g l e  plant ,% ! 7  DT ar+d 7 NDTi ~ n d  14 progeny b u l k r  i 7  DT and 7 
C ' -  ... T 8  ~ ( ~ r e  : * u l ~ ~ ~ t e c . ;  i r  furtttlarr ev&lu+t~cm 1 7 ~ b f e  1 7  The 
cfrarr\ctsf"l%tr C %  of %elf%ted & # c ~ q w V ~ y  bulks &re p r e w n t w d  i n  T&bla 
1.9 drld 1.9. 

GFiU Llc.~er : C4 125 ( 4 4  Dl dnd 01 N D I  yckrm~rl esrn 1 rr'lru e v r l u a t r d ,  
15 r a r ~ g 1 c ~  p l a a r ~ t r  frunr q o t d  icvolrrlg G ~ i t  vrrrjwblu: progtmarr wwo 
rjclectcd i ~ r  furtt~titr  r v & l ~ b i t A o r ~  IT$ SF'Fac,. 1 high yraldang 
i n d e t  rrrminatlrb 1 i nes ( ICF' 6963,  71Z7 ,  7390, 7399, 7636 rnd 7639) 
were se#l@ctad +or rrplrcatad f i e l d  test ing newt yarr, Tha 
c h a r r c t w ~ s t ~ c s  of these lina8 &re pretentsd rn fabltr 1.9. 

OF LAI.CS o Orvc trunbrrad-f c r t y  def@r;woanwte QOF'rl 1rrr2ect.id' lirbin QP 
l ~ n s r  from U n i v s r t l t y  o i  Quaenvlrnd ware awrlurtod tf i  
unreplzc&t@d orte r o w  p i o t r .  O f  tho%@, 4rIr %~ f~g l l s ,  plrmtar we~e 
% g l ~ ) c t ~ ~ d  f Curther clrv~ulr((lt~m r s  SQF's (Tkblr,  1 .7 t .  X f l  
addrtior~, 6' F i l ~ t r  v l @ ~ l d l n q  C)F l l n & 0  wcrb %rlect@d for Curthrr 
evaluat~on In rsplrcat~d yrald t r ~ r l a  nw:t yr*i (?&la 1.0). 

1. ALL INDIA C00RDINliTED WLBE IWROMmT PRRlECT (4JCPIC) TEIYS 

a)  f : t t ra  Ear ly  Arhar Cwrdtn&ted Tr ia l  EEKLLCT) * 



7mlw ~ l r t r w w r r l y  rrtuaimp mtrtrcl and tam E)#ERI 4)il"abhat 
Wh# i#)# mn.a L m k d  in  IE#JTf +amr an 22 July lWZI ?two t r r k  

rwr gram i n  with 4- rapt ic&t&gm. Ueh plat  canmr8twd of 
Jkr larg, O r o m  yr.cd s o e n  rgvt* t)vr tr ial  WJli h u ~ b l ~ t m d  m 
t i  IWvmhr. Ww c h i l l l r u t w i ~ ~ t i ~ s  04 tho l i n n  tutd i n  €XAI[ST urn 
m i p a d  in  t&le 1.10. h c o p t  k-$2 lrnd UPAg 120, rl t  the 
51- nreitn#nb i n  1.c. t h n  1QS day.. &i ICUIMT l i ne  tCPL 2h1 
y i 8 l d d  kg pn hrtwr, i n  coap.ri.orr t0 check y i e l d %  a4 2177 
4- m d  W 4  (Frrbhat) kglhr. 

Arr E M 7  corrrirtinq 04 14 .rrtr$.r, aneluding UPAS 126 &r 
ghwk w b l  9 r m  on t J w  Ln R80 with four replrcations. plot 
a carrmistud 04 8 r # l n . i 9 a c . d 3 0 c n s r p s r t e  m a  trirl ~ a r  
hwv~tlFd on Sb W v w b n .  W&n ubruvrtim~ r ~ o r d a d  cm the 
t i  r b u t  i n  1 1 .  Five 8ntri.s (1CPL 87 ,  161, 
131, M77-21th r n d  Pus+ 33) y l e l d d  more thrn 3000 kgs qrdin psr 
hstthre r a  &grrnrt 2641 kg/hr 4w c h e k ,  WAS 120. The .rYd srza 

t h ~ n  ICRIhjAT mtrr.8 yimldrnq mw"0 thrn 3000 kg/hll war more 
than 10 gms/;CZO d s  1.1 bgarnst &bout 7 qnrstlCt0 seed$ tor W77- 
236, Purr 33 and UP48 120. The hrgh v6luws for dayr t o  +lower,  
O r y r  t o  maturm rnd p lan t  height rr mainly durn t o  err ly  w a n g  on 
iqt JUW. 

Er,ght omtr,res includ~ng check (T-21) uere tcrstad i n  . K T - 1  
ripnrr m 1 June m R B D  with iovr rmplicrtions. Plot  s ize 
conmistw of 4 rows ( 4  rtu i m p )  spac.4 60 cm a b r t .   ha 
trrrl )w4s hwvamtmd an 10 Norenbu. Yield md other 
c h u a c t y r r ~ t r c c  0 4  the mtrtn trrted are rummrrired i n  Table 
1.12. ICPL 6 wbs tha top y i e i d r n g  (2869 k g l h r l  follorrrd by ICPC 
i $ O  (i-0 kg/hrl &nd t-21 (2634 kg/h8),  

.$ 

mSI,TILOCATION TR3W.8 
Y, 

& l v  ~dg.onpea  apta at ion y i e l d  (EP(\v) T r i a l  - 
An, W A Y  c ~ n r i s t r n q  04 18 entrim wrr crnt t o  16 l ~ c r t i m s .  

%# d a t l  w r 8  reported from 10 locatims i n  Indm m d  on3 l o c r t i m  
CSwwan Farm,  Th6r h n d )  #ram outwide India. Except at XCRISAT 
kb-(lrmku, Hhrer, the t r r a l  tJr8 sown rn RBD. P l o t  s r z .  consited 
86 4 r a  .pacmcl 30 cnn apart. A t  Clf s u  th8 trral consistinp 04 
t0 mtrles wa# sown on 1st Juno. O t  4 , repl icat ions,  two 
anpnrirtW e B row plat. sprcrd 30 err and two o i  4 raw plot$  
mireed CIO cmr. The r ; h & r ~ ~ t e r ~ s t i c m  04 the lincn tested rt two 
pawn, spasrngs a t  Hisar rr w m ~ r r t e d  &n T W m  1.1:. Of 20 mtrirs 
Cfflrtlslv 7 yrcrldlng more at  60 caw r p u m g  mi 0th- 13 a t  30 em% 
P r@#cin~q. The yr l d  puiFwarnca lo4 W A Y  mtrirrr at d x f f n m t  
*at&on8 we pre8rnt.d in Table 1.14. ICK 1 s  w s  & m q  tha 
#Wt 5 U t  7 or the 10 location8 an India. 





4MLT*Sr t l r i +  teat, $4 mtrin nl th 2 chrmcts (krJrhat #nd WAC; 
120) t W C t 4  ot M C n t . a * r a P p u ~ l t r C j  W-I trc 1 *ifrrrtr r ~ ~ r r f  

h W ~ % + d  12 -r TPEa dPrwrrvrtiarrc, t a ~ # M  &re 
uc'll"iwd i n  T a l e  I ,= ,  Qow m"rtr4m. t-. 4, 14, a an$ 321 
ylmldtng hi* tkm buth th. ch.ck. wd 9 mtrin yielding 
h i m  thm hrlrhrt -8 wlutad C a r  4urth.r tasting. 

Tmty- tm,  mtrin rlmq with two c ~ ( I K ) I ' I )  1Q)r.bll.t &nd 
WAl 130) w o  wrtwtod rt 30 .rrd 60 CM row wacinyr iumrr on I 
June md hrr;ruwtwd m 10 bvmbu. O b w r v r t i m a  ruwdd 4- the 
mtr In d t  both t h e  ?ow J O K ~ ~ ~ I  are pr+li.nt.d i n  take  1.21. 
Wvm rmtrtar (Nor. 4, 9 ,  11,14, fiec 23 end 24, y ie ld ing hrqher 
thbn the rheckr mve wi~tod  +# fw2h.r t n t f n g .  N i n t n n  
mtrhm y i e l d d  eqult t o  w a w e  dt  30 CII rc#r spacing as corJrprrrd 
to  w erm* 

#b1T=7r me t a r t  cm8r8tH 04 24 rrrrtrrn includrnq c h w k r  ,om 
rt 30 rnd 60 cnr rcm 8@&ctng8 (tw rqa l i c r t ion  asch) an 9 June, 
HarvmtYnq w cwl*tO on 10 NOvmnbu. Ynel# and 0 t h ~  
c h r r r c t n l r t ~ c r  04 the mtrfn a t  both the rgrcing u e  w m u f z e d  
fn  Tablw 1.22. T h r ~  8 n t f i r ) m  (Nor, 9 ,  11 rnd 22) w e  s e l e c t e d  
40r iwther  tosting. Qrr ln yr+ld obtrtned 4rbnr 17 wntries ( 0 4  
24)  6 t  30 em rprcirrg wn (K)UII~ t a  occ WJ, than a t  63 ens. 

WDLT-1 t fwentv-Cowr m t r r e r  rncludrnq checks (ICIPLs 1 and 6 )  
w r r  tested rt 30 and 60 caa row sprcrngs aown on 6 June hnd 
hrrvmted on 17 NOV-U~ Tha chl ) i r r~t l r r ic t ics  d thtr I ~ r r w s  
tcstcmj hcs tabulsled i n  Table 123.  SIN I ~ n e r  ( E M r y  Ms. 1 1 .  
$2,  13, 18, 19 rnd 21) 8mlact.d i w  +urthmr tr)trnq. On rn 
#v#ryle t hare was no stgni f i c rn t  d i4Srrmcs blJLwwn yields 
abtrionnod rrt 30 crnd Qu cmo rgscingai r n oar l y June ( L O ~ ~ Q ,  

Y 

ANOLF"~!S This eclnrirtllrd of 24 cmtrrm at 30 crnd 60 cmc row 
8prcihp8 ( t w o  rep1 lcrtim arch) sown on 1 June m d  harvestwd on 
14 lbv+mber. Th@ r w l  t m  +re rumrrrrmd i n  Table 1,24. Fwlr 
mtrtm (Nos. 3, I S ,  13 and 15) w e  selected for fuvther 
te8tLiag. Oawd on nrerrr oi r l  f thw mtricm tewted, t W e  was no 
8rgnPhcrnt drf4~rence betuwn yields a t  30 and 60 ca rgw 
rprrc tnga. 

W D L & ~ ~  Twntv-iour entries including checks (ICPI.1 1 &nd 6 )  
wrr t l~sted a t  tm POW I Y ) I I I C ~ Q S  (30 (~nd 40 ems) in AMDd7-3 rim 
an 1 f ~ r n e r n d  hrrvmtbd an t3Novcrrmbrr. S i x  entr ies  {Nor. 13, 
11, 19, T1,33 m d  24) nore ralactwd far furthar tertrnq (Table 
1.25)* Yla!ld and th@ other e h r r a c t w r r t i c r  04 wrtrr~r surrrmviacwl 
i n  T a l a  1 . 8  shows that on m avcrsrgr yra ld  a t  50 r m  eprsrnp was 
h i m  thrn a t  60 em raw rpacrng. 

4P4DLf-4~ 04 24 mtrlm (including ch.ckm) twtad at two raw 
rpating8 *om7 on 1 June m d  h a r v m t d  on 20 Nevmb.r, thrw 4Wor. 
I f ,  8J &nd 231 w m  8eIect.d for fwthu t n t l n ~  (Tabla 1.261, 



it- 

Lima Wlactod Far b l t r l e c a t i m  twtlng * ?  

Prom di4Cllvmt ~ t a t ~ m  rrYId trisSa, Z3 prmrslnq rdoWted 
1 i n n  (24 eb.tuninata and b In@etwminat@) w e  rrlwek~d Cor 
di++.sl.mt ICRSiliAT mrit i l#;rtrme~yla3d t r i a l s  ( I X M Y ,  OP41YII.DT ~ f i d  
EPEIIY-NDTr, The n i + ~  (t9131r?S) t ( 2 0 L ~ n b U r ~ @ ~ l f ~ t t r v c J  t o t h a , '  
The chrrrrctwlirticrr a4 th- 1in.11 with their p d J ~ ? n  Crmd 1-3 

nucrrbur wre wmrrizd hn Prbl+ t e Z ? ,  

E i  g n t n n  i6  d.tUn1 ncta and 12 rnbrtwni nrte) pramr rr ng 
early u t u r l n q  nlg.onpor l & n @  r w  tmtk i n  r t r i a l  sewn en 30 
fllrch, Flat o l z a  tm8rst.d 04 4 M a r  lmg 4 ruwc rpbced 60 cna 
r p w t .  In bat- t w r W ~ 0 4 p i g m n p ~ r ~  two wnqbqan r o w  
apbced ZO cn rowt  wrd ~ntaraown, Yield ~ n d  t3thRr 
c h & r r c t @ r i a t ~ c o  of tho 1anata #ra rumrnir lx~d i n  Trbiu l e28 ,  
~ v t g b o & n  vrwld  rn tha plots  oY d i  44wwr)t p i q w n p l l  rntrmr rang+$ 
from 1152 t o  2544 r ; f h r ,  F i g a o n ~ + r  qr41n r iu ld  ramged 4rnm 192& 
to bl=0 q / h &  and cjried stcrtfi v t e l b  rarrgclrd C-rom 6Wa (ra 14630 
~ g / h r .  fCPt  1 w ~ &  t k  C* htqheat g r a : n  y i + l  d r r  (2630 k ~ / h n I  vnd fCPC 
292 the hrghrrst s t a l b  lwoodl vicrldwr r 14a3Cr kg/h&S, 

* 

To comprrw thsr, prr r4ormcs  (39 lines i n  rumnwr rnd norm81 
J ~ m i  sawngs,  the  %l.tmmarr sown t r  i & l  wsw r l s o  %awn on 1. Jwna r t  -. two row Od7drCLr1Q% r 6 m . th4r F l A t e  bf  sawlr~q i n J L ~  w(lr# 

1l),,r1 v than r 1 6 1 1 * r n & 1  l v rw-ommrrrc!trrd, Ttln char h c t W 1 8 t  1 ~ . +  (JC thO 
; in#% I n  J ~ r n ~ a  Jowrny PC@ (IIU~R)@?II(FCJ I n  Table 1,?9, Or1 rn ov f f ra l l  
mc!*rrl. thara wec, nc, cJ14fcrcrn~1 batwawn ths v ~ ~ l d r  cibtrlnrrd r t  36 
rn ~ ~ 4 7  el,) c~n  row EDct.c' I"qSr BOY% ' U  i l C I W O r r  ( j c a v ~  tC.3 mrirturg?, plrf7t  
' e i g h t  nnf g r a i r  vle!tl o f  d l C f ~ + r - x v ~ t  ~ * r l t r l as  4 r 1  rliunrfier innd Junr, ' .  $ok;r.gc are? c~jtr~cmr~d 1, Fatb10  1 .  4 .  Hnct nf ths I in*. f 10mrrmd 
I*' out 5 c !  t r , : * t fl .uAbmlkr *)10 M ~ c I I  * ~ W I  n$i) thrnrr r n 1 Jttr*rw 
bow~n9. Tr11o , %  bcscnrafi!r? CI+ # a v ~ l u v ~ b l ~ ~  f @ m O f ~ r l t ~ r w  and d & y  length 
. c a  i l o ~ r l n g  I F  . but Car 7 i a ? ~ r - & t y ,  l ldrt:!~ ~ ~ t 3 w r - 1  P Y ~ ~ F I O S  t o a ~  
aha,-rt 5T de48 marc thr4rt ; Jucrrs socrrng. l I r la i lp~rtedl  4 tho herqht  r t  
5 t t h  @.h@ srMrngSm wra aim; laf". 7h;r ah l s r  ~@CQUIIP 04 C C Y O U F Q ~ ) ~ ~  

wenthmr 4os ~leqstenf ivs grwth k r t  rdrtnv-%aw&on, w h ~ ~ h  ~ W A I Y ~ L ~ I ~ M  Ln 
l t ~ r e a ~ e d  plEbrtt tteiqkrt artd drloywd matur r t v .  Orrrn vali id ~llka 

haa9 ev J~li+rb B D W I ~ ~  Q U ~  it: wna cumom&dttdbd w ~ t h  htghffr dr3,ad 
st ,;i lmooo/ drld d d d l ~ t ~ b r ~ d k  m ~ ~ r ~ g b b a r ~  b ~ t ? i d % .  F I V ~  hrqhtr 9rrln 
v t t d .  d ~ r g  . r Marc% soHrnp wlf?rrb A ~ ? O C I  ths~ hrqher ~iefding 
Q top ( i Jii'lt -A,aw$r~r, 

3. E;i&.Ut~?l OF ADVANCElj LINES I N  LATE SOWING 

i t r i a l  c m ~ t s t z ~ q  04 12 proJrtiaaIng rrdvanced a w l y  maturtn~ 
p i  gmonpse 1 a niafra were JWI a!$ Zb Jbl y 2.0 the y&@llCl p~lt(~~t4Il.X 
UC ttrc i:fie% t(tst@Cf. i rr  f ~ l t f t  SK~W'~FIQ ~ l % t ~ a t ~ ~ r ~ % r  paat ~ $ W I  
EOFLIIB*C~ of 5 r a m  spa~aicl 23 cn apart, Y&sid svsd ot- 
r=hrrrcter lstrc% crf ttam I~nsr 8tebtW are $mmmt.d i n  I"?1@h l.MTt4 



f r f  



ta rtudy the 4tomlrrinq b8havlour i n  diCfwent sowlnq ddtwa, 
t w m t y  early wtur fng  p i g m p r r  l ine8 ( C I  to  C20) w+r rown i n  
unr.plicstrd one row plot8  ~n 16 dx44ersnt d s t r r  (01 to 016) st 
10 d r y s  in t erva l  4rm $ ~ M + F c ~ o M w I T ~ ~ .  The lines included rn 
the study r re  $8 4ol imr& 

CI JCPL el nor 
~2 1 ~ ~ 2 6 7  DT 
C3 99 21Q-crP-Y0 DT 
C4 QP 227-HB-H0 01 
C5 99 246-WB-WB DT 
C8 I C P C 3 I 2  Dl 
CT ICPL 109-H1-HB NOT 
CB ICPL 104-HI-HB 87 
c9 I C R ~  a t  
C10 ICpL 260 DT 
C t l  ICPL 147 Dl 
C12 ICPL IS9 0'7 
C13 ICPL 287 DT 
C14 ICPL 92 Dr 
C t S  ICPL 100 DT 
C l b  7??1008CI-S-b-H4-HI-WB-HB DT 
Cl7 740068-S-B-l~H9-Hb-HB-HID; D 7 
C18 740075-3-P-3-l-W2-HP-HB+fir Dl 
C19 h p .  1 -W lO-H83)8-HB DT 
c2o c o r n p . t - ~ t - w ~ - ~ a  DT 

I 

The u r r n u m  and m t n i u a  t.rnper8tura &nd r a i n 4 r l t  during th8 
awp.rinwmt&l perrod rs qivwn an Table 1.37 m d  grrphically 
preurr t rd  I n  Fig. 1.1. hi1 the 20 liner tmrted, bahrvcd 
rfrri1arLy 9% 4u rr t h e i r  responrc t o  datr, of crrmlng i s  
concwnml. Ther@fore, indavi&Uai mtry wlae bat& tb not prewnted 
h u e  1nstm86 meart of 11 1 the  l I nes I r QI vwn rnd diwcus~w! hw8, 
The m.\n numb- of day8 taken t o  bud rnitlrrt lon, 9lowrw, firrt: 
u i d  u c m d  f l u s h  maturi ty ,  plant hatght,  wtc, rr8 wmrrrrrizad i n  
Tabla 1,s and prrphic.11y Jrm In Fig. 5.2. 



Tim tabm to  M initistbon uvd 48ounciq 4- & C f r r c  
W 4 p i X  b r ~ ~ ~ $ r r $ i  b u m  clrl: Lrtcrrrrwd t.rg.urrl;un drye ,  
WM, co bwd icritirtlan r-4- capurtrlwtv t- i Z  
W e h  ta 20 mil w i n g  krt dry, tskm to  rFlanrr r.duc+cl 
gradtally fr# 20 Cby wing anwuda indicating that + S e w -  
a p i l ~ I n q  r+tw bud Snitiatiorr lr -8 wmStjvr, to  high 
wwpW&tW~.  

Pi?r)t 04 lllf tho l i r ) ~  WMI @ W F ~ ) ,  ( D l  t o  DS) 
md nwly llnrn  om on 20 4prll (OS) wtwd in  Ybwt rFO day* 
by c o q l a t l n ~  &hair pod 4Llllnp baior* t n g u a t w n  mtvted 
? i r ing  abovm 35 C/ZZ'C. k c m d  4lu.h 04 Dl i t 2  h ~ c h )  wm took 
212 d+yr t o  arture. r4u the rrocrlnqa w e  del rywd, the dry* trkm 
t o  mrturc decrersed lhnew1y t i l l  Dl4 (10 J u l y ) .  Drryc taken t a  
mturm ~fierwawd an Auguvt rowing du+ t o  cold t~uclturwr r t  tha 
t iw 04 pod irllrnq. 

The p l m t  hvight  roducnJ 4r0a1 D l  t o  P4/DS end thm rncre&m@d 
upta DI, fhr reductron i n  haight 4romDl t o D 4 a r y  k becrurr 
t h r  f rnrlr crnio rn repraduct I YQ phrra ram t o  produce CSrlrt 4 1  ush 
o i  pod# due to favourrble tecyl+r@tur@r, W ~ t h  the ~ r W r r r a  r n  
t;rrmp.rntclrer, thb ptcnt height rrlro incrarrlred upto 20 #by sowtng 
I D @ .  A t t o r  D 0 a n w r r d ~  the takrQht decroi(r8od linearly t ~ J 1  Dl4 
( i 4 . r  )3Ctqul~t;) IBI 1 1 ~ 0  t h ~  ticno t r h r m  t o  mcrturcr drcrecwd. 





IePL 314 
rCP1. 316 
ICPL 151 
1CPL 312 
ICPt 316 
1CPL 314 
tCPL 1BS 
ICPL 267 
ICPC 316 
ICPI. 314 

(8) To increrro brrnchos I n  I r rpe  padded detnmtnrtr  l i t 1 8  - 

cc, To study thu rnhrcl trnco of dwrrf nera rsroci rted w i t h  err 1 lnwrm - 
IWY 020i)lP ICPI.. 4 r: ICPL 316 
IC?# 82W13 , ICPC 4 X 78S33-H4-Wb-HB 

To I n ~ ~ ~ ~ r !  pad rnd sssd ri t r  urang sources other thvn ICP 8504 - 
ICPL 167 
1I1F'L 316 
ICOL 31h 
ICF'L 3.16 
1CFI. 316 
ICPL 1BS 

314 
ICPL 1 8 J  
ICPL 185 
ICPL 247 
ICFL 316 
ICPL 185 

t CP 80 1 3-G0 
ICP 8547 
ICP 6014-08 
XW 6015 
fCF 8514 
ICP 0514 
1W 6915 
1W 6913 
ICP 0014 

7~047-14-1-0-1-8-831B*-WB-CCB-CCB* 
-do- 1 

-do- 



!t) To produce hyWidr wing indetumlnrte Prabhrt (W'r linr - 





~ t . r ~ ~ Y I ~ r l r I r M ~ ~ ~ d Y u  
?(:: 

rrrlCM+n*.MIIIW---r-mw*.ermo 

#rr WW @ W R  b fid 1, WW NYt 1H Nd8 k r  d ? 1 ~ t  
I), r u t  n- *yn mrh PN ( ~ r l  w twi 

Icr) trZI rlQl 011 mt 

trb: 91 119 127 3,1; 0111 8,17 lOlq 1 28 

i t  Bo I..) .*, ~rl s I , S ~  r , ~ ?  toe: a .  





W8 1,s r t 2  kir hmldtm t r c r l  q r r  I)C"tnr( tm iq d Wrw 
.& 







m~~-~--m-~----e~m--o-~~----~-m 

h, No* 04 )Ib. Olr M0, 6 4  C)XY I .~@ IJo. Q)S )rOQmy 
Crowem llrh aellutad Ir# bulk. errutrsf 

w.1wt.d )9r wrluatiorrs 4- y i e l d  t u t  

p6 I Df 3Q 
NDT 42 



- l * f r r m r m r r ~ ~ r r ~ c a ~ . I c m . . I I - ~ I ~ m I * l r I . . n ) . . n ) I ~ U I W . * I - ~ . . i m ~ - ~ m . L U m m I U I C I ( H I , l i ~ w  

P l o t  NO. Prrdig;tlr. h. Dcyr Int.0 Daym t o  Br"alrt 
Clamvr Mturr  Yield 

rlta)ttw 
~ ~ ~ ~ - ~ ~ - - ~ ~ ~ c m m - ~ ~ ~ ~ ~ ~ - ~ ~ w m ~ - * . 1 1 ~ c 1 ~ ~ ~ - - - ~ ~ ~ - - ~ - ~ - ~ - . 1 ) w ~ c ~ ~ ~ ~ ~ ~ ~ ~ ~ ~  

tm 4 
792S7-Hl-HR 
ZCPL 4 
tPmt A2 n A..lbic@nr~-WZ-HB 
IMY, 4 
tW)tS?-Wb-HB 
rm 4 
7W233+4-H0 
ICfl. 4 
790?77-HZf-HB 
790256-H15-HR 
ICFL 4 
790234-Hl-H8 
7aCr232-HZ-HB 

I CPl. J 
790257-HS-Hk 
ICPL 'I 
790237-Hi%-WB 
ICPL 4 
?9024S-H!Z-HB 
790243-H15-WB 
790243-H16-HB 
7BOZSl-Hi-HI-Hfr 
7803Jl-H2-Hl-HB 
ICPL 4 
lCFL 4 
7@0376-H9-H5?-WB 
7@0377+4-H2*HB 
ICPL 4 
ICPL 4 
780380-W8-H2-HB 
ICPt 4 
7@33SZ-H3-H2-Hb 
IlrPt 4 
7$0352-HI?-H1-C(O 





~ ~ ~ r ~ r r ~ ~ r i . r ~ r r r r - m r r m * N ~ . * u r r - w ~ r ~ r ~ r r l r * . w * r r ~ ~ ~ r c n + r .  rr *r * i * n r , * r , A  a 

Clot Ma P+dlgr\lrm t h ,  Slrllyrr Co Ibiryn Etr *'dl81 
F l o w  t VSrld 

q r l n r r  
*YLWI.IL)..r*~.r.yIw---uI-m.rlr---wmIU-JlUra 

'IWUIC4tB-CE1 a 
ICCS, 4 
lOOSI4-Hl O-Hi -H8 
'190319-H1=HB..Wr) 
ICCrL, 4 
7$0377-CEl-H4-CIB 
ICPL 4 
I#pt 4 
7le00514-C18-Ha-H8 
tm 4 
770007-H 1 -H8-HB-H0 
ICR.1 
770007-Hl-HB-HB-HB 
rm 4 
nwt-HS-m*Hl-HB 
770WY-H2-H~HZ-HB 
la% 9 , 

tCPL 4 

770007-Hl-Hl-H~-HB F5 
ICPL 4 
76Q115-H7-W2-HB-Hl-HB F6 
7601 15-H4-WP-W 1 -HB-HB Fb 
ICPL 4 
ICPL 4 
760 1 15-W2-t41 -H 1 -He-HE Fb 
ICPL 4 
7QG115-H4-H4-Hl-HB*HB F6 
760052-H3-H2-C(l-HZ-HB F6 
ICPL 4 
IePL 4 
7&0115-H7-H2-B+l-HB Fb 
ICPL 8 
740092- 102-HB*-H0-WS-H 1-HB-HtS F8 
ICPL 4 
740068-0-H 1 -Be-HB*-H 1 -b@-HB FB 
ICR 4 
~ ~ O W V Z - S ~ -  1 -HB+- 1 1 ~ - H B - w ~  -n6r FB 
ICPC 4 
Corrp. ' 1  OPT (L%)419-HI-HB 
Cmp,  1 ODT-HB-)IGZ-HZ-C(B 
1m 4 
Conrg. 1 ODT (6S)-H2Q311mCIB 
I C R  4 



/ J W I I W I J . H H ~ I I D M J . I I ) * H O I ~ M ~ ~ ~ I C L ~ ~ M . L U * C I I I I ~ C I I ~ L - - ~ * .  *I. *C +I - Mil* x .** 

?lot M a  PQdJqVh* 13rrrr. nWv* 41, 1b~ya. I t r  lknar, 
F 1 w  Wtw* Vial$ 

~Kf#lhal 
I L r n ) _ I I Y I I C I I " - " W I  U I I U - I I U I U W l  

rOlc 4 
C o r p o  I ODT (LQ)..W12+2..SIO 
C w e  1 ODT St0)3(124t-(iB 
xme 4 

1 00?+744l-HSL 
tm 4 
I O c  4 

1 IIDT-tl3-I41440 
lm 4 
QP-241)-H8-H144# 
UP-293-WP-H2+0 

3368 I C P L 4  79 t 26 Z249 
4WS fCPL 4 84 120 2051 
45OS OF-262-Hk-HL-H8 09 1 28 3533 
4340 lGR 4 I7 119 202 1 
JSb2 QP- 1 54+8-H2-HB 63 J 19 2147 
4s70 ICPL 4 77 t 20 3013 
457 1 Oe-• 1 Q9eHB-W?ICI0 B4 126 2WI 
asw W-~W-HB-H~ -wa 89 1 3  3 ~ 9 0  
4990 1CPL 4 8 4  1 28 0769 
4606 OP-278-C(E;r-bI! -Hb 79 126' 4263 
4607 fCPC 4 77 1 25 3203 
~ ~ r ~ ~ r r ~ r ~ r r r r ~ m r ~ ~ ~ ) c ~ ~ ~ ~ ~ - r m ~ ~ ~ ~ ' ~ r r ~ ~ ~ ~ ~ ~ ~ a ~ ~ - - ~ v ~ w ~ W ~ ~ ~ ~ ~ ~ ~ ~ ~ W ~ ~ ~  





784322-HB-HIO-HB 
780323-HB-HS-HB 
ICPL 1 
7W324-HB-H4-HB 
ICPL 1 
70031 9-MB-W4-HB 
ICPL 1 
ICR 1 
76526-HB-Hb-HB 
ICPC 1 
780327-HB-H4-HE 
ICPt 1 
786SSO-HB-W*WB 



r r c * r r r m r r r r ~ ~ r ~ r r u ~ ~ , - ~  m*r* r * r -~11*m 

Plot Ma* kndigcw *#krrk 
v Werl ttr r Y t r * l g (  

t k+j / tv~)  
- - - ~ m n - ~ ~ . m n ) - ~ n - ~  - r r r u r w * . c ~ ~ r * I m a m  

1 m . l  
38031t8-)39+412-M@ 
7W37Q-HB-H t -U8 
I C R  t 
780379-,WB-WS-M8 
ICPI. f 
78037Q-H8-)1(6* 
7eOSS6-Hl-HA-WB 
1CPL I 
ICPL 1 
7B03?2-HO-H3-W8 
fW32h-HE-HZ-HB 

ICR 1 
IceL 1 
783326-Hl l't-HT-HB 
?@052@-HB*W1-H8 
ICPL 1 + 

78032Z-HB-H2-H8 
ICPL. 1 
ICPt I 
780319-HB-H2-H0 
78G3Zb-Hb-HS -WD 
ICPC 1 
f00326-HB-H14*HO 
ICPL 1 
70Cr::&-WB-HS-HB 
1CI"L 1 

ICPL II 
780~!36-Hl -H1-HB 
78032 1 -H%Hb-HB 
ICPL 1 
ICPL 1 
780223-HB-ti1Q-WB 
7003~l,~-WB-H4-Hb 
SCPL I 
7WZf9-Hb-Hb-HB 
rcK 1 
78033 1 -WIJ-H2-HB 
ICFL 1 



tWL 1 
700327-HB-HSM a F4 
770W7-HI 2-WZ+II* CS 
tCPL 1 
77OW7-W40-C(SLW1-WO FS 
,7h0115+263-C(S-Hb311-H0 F 6 
ItPL 1 
7W~lS-H78-)14-HB-Wl*WB F6 
I C R  1 
76Cr 145-HI -H3-HZ-H144B Fb 
ICPL 1 
7SP.000-H6-%*-CI 1 -HB+ 1 -HB F7 
1 C R  1 

7SWOi-H0+-2-0-0-H1=HB F7 
ICPL 1 
ICPL, 1 
740216-2-WO+-Hl-O-WOvHl-HB Fa 
7401 46-1-HI -Br-nSI)(%L(I(l-WO PO 
rwL 1 
IWL I 
740209-8-8-1-70-H141-)$B CB 
tCPL 1 
740 120-f 0 FB 
ICFL 1 
CWQ. 1 ODt-L+-8*-HB 



Comp.1 INDT-H12+JbWB 
rcR 0 
C m p .  1 M)X*H?-HZ-HZ-WB 
1CP 7634-HI-W8 
tCR I 
ItCPL 1 
IC? 7390-H1-HB 
rcFrC 1 
ICP 7fPP-H1-H6 
rcpi. I 
ICP 743-Hl-WB 
1CP 7137-Hi-HB 
ICPL 1 
lCPL 1 
ICF 6967-HI-HB 



M?b.jl I T  54 147 IM 
k-tr-r et n too 
4-1 at rc 129 ir# 
&*I$ ot r; 13 14s 
PtL-f 1 OT 41 IS4 101 
TM-o uci rr 14 n 
DL-I2 btCY)T il 111 111 



4 tm la  sr ni EWI 3 . 0  4s.u i a ~ t  m 102 
4 :CI; tb:  mr t n ?  8 1  trio LO t r . ~  14.21 t1t3 M 

ZPL :fI DT I @  If? 1 I IS*WI ,#Ow44 SO01 let 
? nfl-:tb war :@ 3sr 147 f.t? t5.M 6*9C salt W 
: m-2; re7 111 2 152 3,W 1 ~ 2 0  7.42 W 14S 
:G W t 6  YOT 183 3 4  I41 3.M 14-74 1 F)SQ 9b 

rN*;g-:q 

tb.59 
IS. St 
14. r: 
1s-9; 
14.14 
14.C 
1% 4; 
19.09 

6 - 2 7  2931 100 
0.39 2964 t Q I  
7 . ~ 4  nseb  10% 
7 2941 t o3  
t .42 3370 t h  
5.04 2701 97 
a,?; 2 ~ 9  roo 
2 i l f  tl 





W t- - 
5 %  - ** 

= R  * *  
% =  * & 

r f - * *f - 
0 * * * 
I - 
@Z 4 

R 
C 1  4 

9 * %  

2 z 

C .- 
P .r 

X 3 -- 
2 z 
6s HI- 

# . * .  

* w 
e - 
'?& 
d 

hn E z  
* 8 -  

9" 
P 4i 

d l r *  
? ". * v-  
@ 

8 k  
G *; 

Es 

EE 
I * .  

2 5 

* *- 
*3 r-. 

C7 ;. * *  43 

Z f 3  - * .  

Ex U -4 

U - *  



i s  r trr~r i  s at 14s 1~ rrt n w d0, 4 8~ 
t b  lztltri b4 rSiS lit 2U 142 t.W Llrl 8.U tl)l & W . 

IS I U ~  314 so IT 4 t 141 3 .  tr-rt ~ . c t  m t t  97 
19 OSFLL fir 04 Ot V2 I82 438 1.44 CYIlC4T ? U T  11 =ill 

4 R a n W  rtcr*rtelr, for 34 ms tr r)lrir~ 



W I * H I ~ I M C * * - I * ~ ~ - a * U W *  Y I H 1 * I * * m - ~ * . y y - w  

IOIW.lbu *Plhu klbi WIr Ilwr lliw nrlCr k W  Wkr Wlru lWW 
&a Crke Pb )WQ Xlw 

.LIII~~.rr~~..-~.b*. . *a - .~ -o . . . -~ .n .c . * iu~ .cm W * * * ~ ~ * ~ ~ * , & I H . L * - * - O * Y  * - * O C * * ~ * * ~ ~ . U O ~ * * I * W . * I * * D W ~ * ~ * ~ * ( I ~ ~  



24 2 # 30 O June 26 Oct 
2 4 IrK) 'I June 2b Oct 

ra A R T - s  3 r ~  s 4 a v ~ u n e  12 m~ 

24 2 8 30, 9 June 10 Nov 
2 4 U)  . 

24 2 a 30 1 June 14Wu 
2 I CO 

24 2 # 31) 1 June 20 ,Nov 
2 4 60 

+ AOLt  : W v ~ c l r d  Dmtnrinrte L i m a  T n t  
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