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l ' i ~ r o t ~ ~ v , ~ s  : Coim~ti~ rnjorr] ; t r r  t ~ o r r ~ ~ , ~ l l v  \ , ) \ \  1 1  i t 1  J l t r ~ e  o r  . J I I \ ~  i t )  1 I I ( ~ I , I ,  a t  thr.  t ) c ~ i r i t ~ i n ~  of' thp 
~ ~ I O I I T ~ O I I ,  1 ) t t l  t r i ;~ls  w f r r  ( a r r i t ~ l  (-1t1t at f l \(! i-r :~t) : t t l  l )y  W I ~ \ I ~ I K  111 O t  1 1 j h ~ r  o r  \ o \ t - r r ~ l ~ r r  <IS a 
w i t ~ t c r  c I O I I .  ' r t~r ( I u ~ ~ ~ i t i o r ~  o f  t h r  ( r ~ j l j ,  r51)t.f I < I I I ) -  of ttir '11ir(!tt1111' ,311fi ' J , I ~ P '  ( ~~ l t i \ , . t r~ ,  wzq I I I I I (  h 
r c * c l ~ ~ c r e l .  I I I  197; 763. Oc te)l,t,r-sov.~~ ~ ~ K I ' ~ - I I I ~ ) c . I ~  g . 1 ~ ~  y - i r l r l q  (otnf '~.~r . .~t) lc  t o  tho~r  of thr r lornlal  
season t ~ r ~ t  ttttlch l o ~ v r r  vicl~1.i w.rrr= ~ > r ~ ~ l t t ( r e l  1)). ~ l I . 1 1 1 1 1 1 l ~  i n  Yc~s.c-nihcr- 1q7-,.  ' X l r ~ l i ~ ~ n ~ '  n ~ r c l  
'1 .1  tr' c ull iv.tr.s signific ; ~ n t l y  outyirlll, I r . , j r  l v  o l~cs .  ( ) p t i ~ l i ~ ~ r n  11l;int I N ) ~ L I I ~ ' ~ U I I ~  f o r  wl r i t r r  ( rO[w 

I t i  t i  I I i 1 I 1  I i t I O I I I  ' c o p  I I I I ~ I I  I I ! ~ I I  
l \ ) r ~ I , r t ~ r ) t l  ~ I i -~~s i t im  I o t ~ l r l  t i , l \ ~  I o r ~ ~ i ( i ~ ~ t ; t l ) l r  potrr1t1;11 ;i w i ~ ~ t r r  ( I I I \ )  i t 1  p c r ~ i ~ ~ \ ~ ~ l a r  l n ( i t , i ,  

In I rlclia l~igc-or~l)c*as ~O'nj(zntr.r c-czjan I , . )  hl illsp.) a1.c t~c.~t-t~i,iily sow.ll ; i t  t l i t .  I ) c s g i r ~ l l i ~ l ~  
o f  tllr I I I O I I S ( . ) O ~ I  sciviori, i t )  s J ~ i r ~ r  o r  . J ~ i l ! r  hf ;tI\ta ;111(:l l ) i ~ \ ~ ,  I q f 3  1 , d t t - t i  ; i ~  a11 
i ~ ~ t c r ( - r o p  wit11 rot$,s ~ ~ ~ t b r i i I  1 1 1 t ~ t 1 . t ~  a1jii1.t ( i ' ; i t l ~ ; ~ k ,  I q~(.) i ,  ttlo11g11 q o l t *  (.r.ops OC 
~ ~ i c . t l i u n ~  arid Iiitc ty1)cs ar th  p*r~c*r;illy grott 'n t t , i t  11 ro\\. s lx~cings  ot' u-7,-, - - I  ':j,-, H I .  

' 1 ' 1 1 ~  13lii11ts (lc\.rlop into tvoody s I I ~ ~ L I I ) ~ ,  wit11 l l o i v r ~ ~ i ~ ~ g  i t ~ i c l  p o c i  c l r \ ~ r l o ~ ) ~ ~ ~ ( : r ~ t  11, 

111t: w i~ i t ( - r  ( rc lh i )  sc.asc)il (C)c.tol)c*r-~-ILlarc.l1), \vllen tllcrc is lirtlc o r  110 ~.ainf;ill 
i i~ td  iitiirt.igiitc-rl r.rops tlcpcrltl 011 n ~ o i s t u r c  sto~.ccl i l l  t11c soil. 

111 Iat-KC. tracts of In t l i ;~ ,  w l ~ c l - c  t l i t*  soils lia\.c a s~iflir-ictltl!. I l iql~ \\.;irrl - t \ o l ( ! i t ~ q r  

ca1xu.i t y,  ilriirrigatc:d r i~I) i  c.rc 11,s a1.c sown oil I i ~ t ~ d  Ic'ft Si\Il<)tv c l i ~  t - i  rig t11r 11lonsoc.lrl 
season, o r  i1ftc.r t l l r  I~al,vc.st of a sIiort-d~ir;i t ic-)~~ r110nsoc)n-senso~i c'rol:,. 'l 'tlc p~llsc- 
c.rop ~11ost c u t ~ ~ n ~ o t i l y  ~ I - O W . I I  i 11 t l ~ i s  scasori is c,liic.kpc;t ! ( , i c ~ r  nrittinum L.'r , t l ~ t s  

;ivcr.itgtS )~ic.l(ls of' tvhic.11 a r c  l i igl~cst in tllc pliiitls o f  N o r t h r r . ~ ~  It i r l i ' i  iitlci l ',ikistat~ 
(80c)- I ooo kgjlla) : s~~c-11 ).iclcls ,trc t \ v i c . t -  t host 11or111;iIly oI)tairic-ci i t )  ~)c~rlinsrrl,tr 
I lltlia (Argikar ,  I 970), ~)~'oI);i t  )I?- I ) (a t . ;~~~. ; r  I I I C  r . , i l)i  s c ; ~ s o ~ l  is Io~rqrl-  ;i11(1 c.oolt.r in  
tlrc N01.tll (,\.a11 clcr hliiesc.11, I !, 7 2 ) .  

' $ ig~ :v"~)c , i~  t ~ l r r n t e  higllrr  t c~ t l~ ) ( . l~ i i tu t r s  tli.u1 c.hir kpriis. atlii i t  sc(.ltlrd p)s.;il)ir 
L 

t11;it thvy might  ~>crli)l.nl wcll as  i l  winter cl'op in pcni11slil;lr It~tIia,tvllc.w tl1c.y lia\,e 
ilitlrctl 1 ) c . c  g r o u  r l  tracli t ionally in t1iii t  \v;\y to ;I s111;iIl cstc'nt. 1"or CS.~IIIJ>IC, i l l  

"302-0:j allout n' l , ,  01' t11c ilrca urirlcr i)igcotlpcaLis i l l  tllc Ihrnl).i)+ I '~ .csi t lv~~cy \V,IS 

plantccl as a ral~i  c'l'op ( W a t t ,  I 008). 
Most pigt-onpcas secxll t o  I)c 'slrot,l-(lay' l ) l ' i ~ ~ t s  arid ~.c.c.r.til \vc)t.k i i  t t liis I ~ i s t i  tu tc. 

tias showtl t ha t  flowering of' ~nct i i i im itntl l a t c - ~ ~ l a t i l r i t y  ~.ulri[.;ir.s is ~ i o t  i11itiiltcc1 
(uncicr- 11 yderiit~ad cot~clitions) wlictl da).lcrigtils cxcecd i 3 l ) o r i  t I n l i  I 3 11iil1. r l ' l~cy  

t l'rmcnt utldrcsr: I k p a ~ t r n c t ) ~  of .4griculrural I h t r r ~ y ,  .\nc!hl.r Pradcrrh A g l i t u l t r ~ r a l  I'~l~vcr.sity, 
Hajcndrann~ar, t l ydcra had 500 030, I r i ~ 1 1 ~ .  

I ( : I ~ I S A ' I '  rcccivn nlll)ln>tI fron~ cr y n r r c l y  of rlo~iotn, Rt,verrlltlrrlrl, I i ) ~ ~ t r c I . t t ~ c > n ~  ctc. I ~ I  l u t l i ~ q  ll\lI11, 
I l jKC, [ jNI) l ' ,  OSAII  1, ' I  he r r s p ~ ~ ~ s r h i l i ~ y  lor J I I  ,tqw( l l  o f  I I I I ~  1 1 \ 1 I ) l i (  ~ I I O I I  t r q t 9  ~ v t f l ~  l ( : l t lS,Yl ' .  



thr ~-;il,i season ; I I I ( \  f l (  )wer and nliitl~re (.onsidrral~ly sooner than whrrl planted at 

t 11rrt~li)r.e r l ) r ~ l l ) ; r r c ~ c j  t 11e pcrli,rmancc of' cultivars heloliging t o  thcbse difii'rrri t 
gr0111)s \ V ~ I ( . I ~  ,qr.o\vi~ i i S  riihi crops, and also i~~vcst igntcd the c f i c t r  of j r ) l )~~l ; l t io t~-  

M A ' I ' R R 1 A I . S  A N I )  M E ' I ' i I 0 I ) S  

1 1 1  ; i11(1 f!)70 1 1 1 f .  (.I.O[) h.iis ~ o w r l  t )y I I i i t l ( I  i t 1  ;t i t . 1 1 1 h o l  [ ~ , ~ r y  I I I I ~ S  ( I , I > . ~ , > . ,  
~ i ~ o ~ i t i r ~ o ~ ~ i l l o ~ ~ i t i ~ ~ ,  c . ; i l (  , I I . ( Y ) I I S ,  l ~ y p c r t l ~ e ~ ~ t ~ i i r  s o i l ,  l ~ ~ r ~ i i l y  o! '1'yl)ic l ' i 1 1 1 1 1 ~ 1 ( ~ 1 . t  1 ,II 

tllr I(.:KISA'l' (.:1*1ltre at IJatanchel-11 ( I  7'32' N,  78" I 6' k:/ 25 krn 11ort l i-\%cbs~ (~1'  

' I ' , L I I I ( .  I .  Nclrt//tr/l cltrtl t~nlptrcltrtrc\ dtctitrs thc r.iil)i Jrn\onr o/ 1 0 7 ~ ) -  7 0  ( J ~ I I ~  1 ( ) 7 6  7 7  nt 

f ! r ( i~r ( ibn( i .  'I ofn/ rcli)d(~/l clltrin,q the rrliirz \c /o?l  )C(A\DII I ~ 7 ~ ? l ~ - . ~ ' f p f ~ r r i h ~ ?  , [L ( I J  H j 2 ~11111 tn  

1975 and 6'73 v1m in I 9713 

inc.orpor;ttcd at the ~.att-s of 50 kgjhn  P,O, and 25 kg/h;i %r\S(.), two months 
t~cforth s o i v i r ~ ~ .  I n  tmth years the trial was sown and st:itistically ;~nalj.sed as a 

11 s p ~  inklcl ir~.ig;ttit)lr ( 2 5  111111) I V ~ S  gib-e~i i t~~lll t-ciiat~ly ;iftei. so\\ irlg to ensure that 

i l) lot  size 5 * 5 in ; Iliir\.c~strci area 20  ma) .  'Tl~e trial iv.u sown on I I Novembrr 
1!)7:, ariti h;it.\.ested ori 2 6  hlarcall 1976. 

111 I c)7ti six c.ultis*,irs \ctBre stmrli : l'usa .~gc*ti (c,irlv'i ,  ' l l -a I ical-l\.), 1C:F' - I 

( i~ l rd ium) ,  I : -11  (mcdiunl), NI'(CYK)-lr, ( lntcj ,  ~ t \ d  ICP-7oti5 (late). The 
slji~cillgs, ruhi t-11 I I i r i t  o '  : I ,  w r r r  2 0  x , rm ( I O O  p l ; \ ~ ~ t s , ~ n \ ~ ) ,  
28 K 7 cril (50 ~ ) I ~ \ I I I S / I I \ ' ) ,  .lo x 1 0  (*IN (25 I S  ailci 57 * I4 ( ' I l l  ( 12.5 

p l a ~ i t s / m ~ ) .  rl'lic tri;il was sown on n o  0ctoI)c.r 1976 wit11 four rcpliratrr (plot size 
, * 5 x 4 m, hat-vcstctl area r 6 ma) .  C:vs 1 - 2  1 ,  Y l ~ s i l  ageti, <:-I r and ICP-I were 



I~arvrs t r t l  I~. twc*rt l  I-/I M ~ I ~ I  1977, "tit1 I(:I'- 7065 ntltl Nl'( \VR) - 1 5  on  I I Marc 11 
1!)77. ' ' 1  I iril\.r.s wc\r3f. ( . o l l r , (  t t .d from tllr 1i;ir1.(-iivd iirO;i of each plot. All 
air-tlry wcipl~ts  wcbrr ( o r  I to ovcri-dry wrights I t llc basis of null-s;tmplr\ 
takt.11 ft orn I- ; I (  I I  111o1 

111 I ) o t 1 1  ) (.;it c t11r ( I 01'5 wthrc prot(.cted against inscc t \ ts  1)y sprays of' c*ridu- 
s ~ ~ l f i ~ n ,  l , r ~ t  thcrc wvlr  1 1 0  \r .~-ic~t~s cti5c.asc ~ ) r o l ) l t * r ~ i r .  ; L I f . c ~ ~ ~  ~noli thly t r rn j ) (s r , i t r l rc  

;ltlcI r;iitifiiIl ( I6 l t a  fi)r 1 ) o t  11 r :il)i SC;LYOIIS  iirc i ) r c ~ ( * t ~ ~ ( d  i l l  'l 'c~l)lt* I . Sowirlg t l ~ v  riil)i 
c ro1)s was tlc1;lycd in 1975 o w i l ~ g  to ttlc un\lsu;~lly ~ ~ ~ , o l o ~ ~ q ( ~ t l  tnor~$ou~l ,  and  yic-Id$ 
o1';iIl stlc.11 I rops i l l  11)7f,--70 I $ - ( ' I ~ ~  lower than ufual .  

R ES t' I.'I'S 

1)urotion 
Altl iougl~ t lir carly cr~ltivars flo~\rc~rc.ci ant1 rn;~turrci riirliest anrl thc latc ollcs 
l;\tcct, t !itb t ir~i(*-cotlt.sr o f  ( ~ C ' V C \ ~ ~ ~ T I C * T ~ C  ~ ~ I c I  mLi t i~r ; t t io~l  W;~S t rlescoprd c.onll,ared 
wit11 pigc-onl,cb;ls pl;lntr.tl ,it i l i r b  usl~rzl t i ~ ~ l c . ,  i n  Jllrle o r  J t~ ly .  ' 1  I l r  t ~ ~ l l r ~ l ) c r  of' d . ~ v s  
t for llnlf of' tlir pl;uits to I~cgin !low(-rir~q, after 1)latltirlgs in  July r ~ , ( i  
O ( - t o I , c t r  1 0 7 ( i  ('l'cil)lc 2j, st~orvc.rl  littlc or I I O  c~fii8c.t of ~)ol~ul;itiori-clensitv o n  t l i r  

clatc : ~ t  wllicll flowcrit~g I~r-g;~n.  iio\vc.vcr under  tlic c:l;issifiri~tiorl normally applied 
to pigrollpcas sown i n  -J~lrlr o r .  J I I I V ,  thosc t~ormal ly  rcqnrdcd nh r.cll-ly I ) t . c - , ~ r - n t  

'I';\l~le 2. JVtlmber qf hys ?f i t r  soruing before half the plnrl!s of six pigtonpea rrrltltnrs 
began j?ozc!ering from nornlttl .rnzt)in,g (,Tub) a n d  t-nf!v rabi sowing (01 - tobrr  : i n  I 976 

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

J I ~ ~ Y  ( ) C [ O I K C  
(;u11iv.11. sowir~g sow i I rg I )i ffcrtt~c c 

( , I  ( H i  !:I - 1 % '  

cxtra-early, mrcli~inl C I I I  t iIqars i)ccornr extra-carly to early, arid late ones brcarnr 
l y  i l l  tlic r i t l~i  st-asot~. i I t  r e  I s 1 1 r  i t  I m! at the 

L IC of l ~ i ~ r v c s t  t h a ~ l  in the 1101~ti1;tl S ~ - ; I S O I ~  ( I  *5-2..5 111:. ' +  

D r y  mnttrr prod~tction and yield 
In I 976-77 the liigl~est yiclcls rvrrc ol)t;~iiietl li.0111 tllr tnrdiunl-durat ioll cultivars, 
GI I a n d  IC:I'-I, ;md ttir I O W C S ~  frorn t11v ~ i ~ r l y  ~ ' l ~ l t i r - ~ ~ r s  j'r;it)l~ 3).  I A ~ C  c-ttlti\.;\rs 
(I(:P-.7o65 ant1 NP(WR)-  I 5 )  llad the lllgllrst s l ic~) t  ti1.y ~vciglit \ I I I C = ~ ~ I ~ ~ I I ~  fiilltw 
Iravrs), 1 ~ 1  t t hrir 11;lrvcst i tldices (grain w r i ~ h t / t o t  ill sli(x)t tiry irlcighr 'I r r c  1owc.r 
than for thc nletii~inl cultivaru Ijoth with arld witllout corrcction h r  C1l1ct-1 1eai.c~. 

'I'llc cultivar x sl)iicirlg in tcractions wcrc not significant at P = 0.05 Ibr any of 
~ h c  measured vat-iablcs, hicalls for the t f i c t s  ol' spacing ('I'ablc 3) showed signifi- 
rantly gr ra t r r  yirlds arlct llnrvrst i l~d i r r s  at  t IN* Io~vrt. populilt i o t ~  drnsi tirs ( r 2.5 



: r11(1 2 5  ~ I . L I I I Y / I I I ~ )  t l i i l ~ l  at 11igI1cr clensitics (50 . L I I ~  100 p l a t ~ t ~ / n ~ ~ ) ,  1 1 \ 1 1  with 11 

\ifinifit ;ilct cfli.( 1s of' i ) ( l p ~ ~ l i t t i ~ l ~  0 1 1  shoot ( j ry  wvigJit per ilrlit area at llarvest. 
1 1 1  1075-70 ( i t \  i t 1  107(i 7 7 )  the early r~iltivars yielded significirntly lcss tha 

I I I ( * ( I ~ I I ~ I I  ; I I I ( I  I t  I jr1'al)le 4 1 ,  t)11t ;it r ~ l u r . l i  lower levels th;~ri i l l  1976-77, 1 
I 7 I I I IiigI~(.r yi(.ltls wer(- ol,t;iil~(.d ;it 22  p l ; i r~t \ I t r~~ (1ja4{. kg/tia 

~ I I . ~ I I  . i t  I :I I J ~ , L I I I S , ' I I ~ ~  (283 I ,  1 ) t i t  I ( i t  / yilai3irig r t o  \V;LY I I I  

5ig11ilic . t r ~ t .  

I I 0 1  I 1)). t11(*  r - ; r l r i  ( r o p  wc.rcb p(bt~c*riilly sorrrcc~1l;rt sm;~llcr  t llarl tllor 
l)~~o(lrl(:c.tl i r i  t l l c *  ! I (  rrnl,il sc.;i\on, with ;L rlichall I oo-scccl weigllt fijr thr* six c ultit.nl 
g~-o\vt~ i l l  the. I 970 - 7 7  I ,il,i r)f 6.0 g, (~ompat-c~l ~ \ : i t l i  7 . 7  p; fi,r the $ante c u l t i \ . a ~  
~)l;il~tt.ci i r i  J u l y .  

'1';rl )I(. 3 .  lc ic ld  ntlci Iinrlttl.,t intlt..r u f pi,~tortpta.s grown in  r . r ~ t ) i  I ~ _ ) 7 t j - - 7 7  

1'1cId (kg1h.i) i {.ir\-t 111cicx ',, J 

I 
- '--- 

-L --- -7 

I ) I  y w r ~ g h t  
.4tlout (11 y of' I . i l l c ~ ~  ' I ' o t , i I  dry ( : o r r ~ c  tecf for 

( ; I  . I I I I  \ \ ~ I K ~ I I  Ir.i\ r> I i ' r ~  o l ~ c c  tctl Ir.11. f . 4 1 1  

1 ) 1 S C : l I S S I  C)N 

r l '  I~igtlcbst ).ielci, OF I 7 1 0  kg/ll;i proclii~.al y t c - I 1 in I 97(i-77 t i ,  w 
t.on~p;ictblr w i t h  illat of w~ll-ittl;iptccl lligh-),it.lding rllirkpr.~ c ~ ~ l t i v n r s  grown 
t l ~ e  sstur fic*lcl it11cI l ) l . ~ ~ t t ~ l  i t  t l ~ c  s i i r l l r  t ir i~c o n  kg/tl.i). 'I'hr high( 
yield obt;tinrd at I (  :KIS;l'l' ILI. rv C- - I  I plar~trtl in July 1376 was I 7 2 0  kg/k 
and the ral~i yirlcl of cv I -  I j 1490 kg/lra) rxcerdrd that of thc same cultiv 



Winter  P i ,~ tonp tns  in peninrular f ndia 9.5 

Wtrd in July in the same field ( I  240 kgllla). 'I'hese comparisons inclicate that  
pod yicltls can i ~ c  obtained from rabi pigeonpeas, and  that they could have a 
a ~ h d t r i l l ) l ~  potential as a rahi crop in peninsular India. 

Our results indicate that the best-yielcling cultivars arc  likcly to he found in t t ~ e  
'medium' or 'latc' maturity groups. Even in 1975-76, whrn tlelayed sowings might 
hare bccn cxpcctcd to favour thc faster-maturing cultivars, the yields of thc 
a r l y  orlrs wcrc poorest. It seems possihle that these cultivars, which have 1)een 
rlrctrd undcr the warmcr conditions prevailing in thc monsoon and inlmcdiately 
pot-morisoon pcriocl, arc  less wc*ll-ndnptctl to the cooler tcmprratcircs of tllc r;iI)i 
rrmrl, i l l  whir11 mctlil~rn and I ;~ tc  culti\.ars ric~rmally pl-oduce their flowc!r.s and 

*q. 

'Iltc Ilighcr rainfall in 1975 tllatl in 1976 ('l'r\l~lc I ) sllo~rld have provided morc 
&\uural)lc rescrvcs of soil nioisturc, bu t  1975-76 yields were much lower than in 
iq$ 7 7 ,  pro l~ ;~ l ) ly  l)c.rnl~se of tlclnycct sowing, x*llicll is known t o  rrs t~l t  in redr~c .~t l  

Yield 
Cultivnr (kg/ha) 

13s -. I 2 2 2  

'1. - 2  1 2 r,C, 

s'r- I 3% 
IC:P-765 43" 
SE mean 10.5 

nrSdc in othcr rabi crops such as chickpeas (Saxena and k'adav, I 975). Further- 
~ t ,  tlic night tcmpcraturcs wcrc ~ ~ n u s u a l l y  low it1 1975-76 ( ' r a t ~ l e  I ) ,  thollgll 

H t r c  (-10s~ to tile long-term avcragcs for l iydt*ralx~rl in  I 976-77. 
(htr data suggest t l l i t t  optinlum popt~latiorls are likcly to l)c. ;~r-ound 1 2 . 5  

)ImtrInl* for Oc to l~c r  sowirigs ant1 25 plarlts/m2 if sowirlgs arc delnycci. Tllcsc 
~rpulatiorls are niucll llighcr tllan arc  r1sc.d in July sowings of medium or latr- 
ruuring cultivars (typically plants/m2 or  less) I~ecause of the smallcr stature 
d quickcr maturity of thc ritl~i crop. W c  are carrying out f i~r thcr  trials to 
m i l a t e  tlie interactiotl betwccn sowing date  and plant population, to idcntify 
clJu\.m which yielcl well in ritlji season, ant1 to conilIarc tllc yieltls at  difft~re~it  
iu&)nc in penirlsular India. 

W ~ m r t n t s .  We are  grateful to hlr N. Ve~lkatara tnam and hIr  A. V. S. 
h br tccllnicrrl assistance. 
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