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\,lnic of the :\utlior KIRAN KllhIAK V.S.S. 

INHEKITANCF OF S1 E l l  I'I(;MEN f h  f 1 0 h  :\KI) 
FLOWER COLOIIR IN CH1CKPE:t (Cicrr crrirtir~rrttt I I 

I o \luil! thc ~nlierlt,~nce (11 \ te~i i  plgmcn1,illon ,!nil Ilo\\cr i o l o ~ ~ r  I( C 571 (I '11111 

ICC 17101 \rere urcii a? purclitr 111 \ \ l i ~ i l i  I( ( 5710 \\,I\ \ r ~ l l i  Ih~gli p~g~ l l c~ l l c t l  \ICI~I ,lntl 

plnL flo1rt.r ,lnd I( ( 17 101 \\,I\ \+~t l i  I11u plgliicntetl ?tell1 'tntl \\lllte Ilo\vcrcd I ~ ~ h c r ~ l ~ ~ n i c  

\tudlc\ \kcre m,ltlc to stud! stcm plpmcntatlnn. t11i\\cr i o l o l ~ r  and r ~ \ \ o ~ ~ d t ~ o ~ i  \ludic\ lor 

~ l~ l l c r cn t  quantltatlvc charactcry 

Llonogrn~c ~n I i c r~ t , ~~~cc  \\,I\ conlirmuil lor rlic 1v.o nrorpholog~idl ~ l l ~ ~ r r l ~ l c r \  I c 

I!I\~ plgmentcd i \  lilgli ~ I~ I~ ICI I IC~ i ~ ~ l d  pl~i l \  Ilo\\cr LOIOLI~ 1'\ uli ltc Ilo\vcr ~111o11r I o u  

\tern plgmentutlon dornlnated 111gh \tern plgmcnt,ltlon character and l i t \  \\ell lo  llic 

evpcc[cd rd lo  i I I'lnk l loucr iolnur doliilliatcd rile \\liltc Ilo\vcr ~tr lour and lit$ \\ell to 

the cupccted r,itlo 3 I .loint jcgrcgatlon o l  thcsc tao ~ h ~ ~ r ~ t ~ t c r \  \ l i ~~ \ \ ed  ~ndcpcndcnt 

d\\ortment and fits \vet1 to the e~pected r,ltlo 0 3 i I 11iil1~ut111g t h ~ t  tI~e\c t \ v ~  ~ I l d rd~ t c r \  

arc iontrolled h) t an  d~ l fe re l l~  gcnc\ I lie rcbuits o l  1. gcner,ltlon ucrc io l~ l i rmcd 111 the 

\rudy of 1, generJtlnn 



111 l i~~~ l i  I:? and I:; gc~ier,itions !icld per plnlit \\;IS c~irrclntctl \\ i l l1 plolil Iic1g11t ;111d 

\ \ i th nutlihcr of pods per pl;lnt. r i~ l l~ iher ol' seeds per pl;llit ;111tl ~ i ~ ~ ~ i i h c r  o f  scco~~d,~r! 

hr;lnclies per plnlit. 111 [:: elleration ~iunihcr o f  prilliary hr;~nclic.; per p1;111t ;111d i l l  I:, 
gc~icr;~tion il;~ys to rliaturity ;11itl I11111drcd sccd \\eight \\ere niil asscici;llcd \ \ ~ t I i  ;ill! o l  tlic 

clinrnctcrs srlldicd. Kuliiher of seeds per plant i l l  hotli I:: iniii I : ~ C I I C ~ ~ I ~ O I ~ S  ~ ) i~ i i t i \ c l !  

corrciatcd \\it11 plant lielglit. nllmher ol' scco~itl;~r! hru~iclics per pl ;~t~l .  plillil \\ldlli. ;iliil 

1 icld per plar~r. 

111 c lctcr~i i i~ i i~ ig dift'crc~it gc~iohpcs for \\liitc llo\\crcil l > [~c ,  I('('\: 2 ,  l<S I I (\\Iiitc 

I l ~n \ c re~ l )  anti I ;')-I. 1 -1- , I  (hluc Ilo\\crcdi \\ere used as p;~rcnls. ('rclss hct\vccn the 
\ \ l i ~ l c  ,111d ~ILIC l l ~ i \ \ c r c~ l  p;lrclit\ ( l ( ' ( 'V 2 >. I -1 -4  ,111cl l<S I I Y I 30-1 1 Illcir 1 ' 1  !\;I< p i~ ik  

l lo\\cr 111 hot11 cilses :111cl 111cir 1,: gc~ ic r ;~ t i~ i~ i  hcgrcg;~~ctl ;IS pilih. b1~1c ;lnd i+l~i tc.  lits \+ell 
to tlie r,~tiri ol 'O.l.4 ilidicnritig \upplctncnt,rr! gcnc actlor1 I Iic gc~iolypcs l i ~ r  [lie p;lrclits 

\\ere dcicr111111cd a? l( '( 'V 2 ( '( '/11>i'P, 1'-I -!\ ( '( 'ilil!~!~, 1;) liitih ( '( 'iI/il1/) 1': p i ~ i h  
( -/7-f-. F': hluc ('-R-/I!I a i d  I'i\\liitc 11oivcr ('-/ihl'- ;111d ('-hl~/~!i ( i c ~ i o t ) ~ ~  oI'I<S I I 

~ , ~ / l B l ' f ,  I 30-1 ('('I~/~/I!I. l , '~  pilih ('L/~/~/'/I. 1:: lpi~ih ( ' - / j - IJ-  1 ' 2  111~1~ ('-/I-p/i I : i \ l~ i tc 

1.c /!-IJ- and 1 , ~  /j-/)/) 

I3! intcrcrossiiig the ahole ~iicntioncd \rhitc Ilri\rcrcJ gclicltppcc [(IC'CV 1- s 
I - I - . \  1,; \ \ l i i(c Ilo\\cr] (l<S I I I' 30-1 1,': u l ~ i t c  l lo\\cr)! i l l  lpilih :III~ bloc llo\+cr 
\\ere rcsultcd. i l l  I ?  pirih Ilo\rer segrcgatetl illlo piilk, hluc ;111d \rliilc (0:3:4 

supplcii~c~itar! gciic actiolii, hluc Ilo\\cr scgrcgatctl illto hluc aliil \\liitc (0:7 

c~~niplc~i icnlar)  gene action). In holli casc ~ h ~ l c  Ilin\crs \\ere rcsullcil alltl tllcir 
getlot! pch \\ere I i w d  ;I\ ucrc ( '-1111 / I -  ~1 1.~6~ ,+ ( '-1i/1/1/) c~c /~ / i l ~ -  ~~L~/I/~/I/I 111 

Illis \\utl! ;I tripplt. reccu\i\c gcnotypc liir \ \ I I~I~c ,,1,i\cr I.c.. c'chhpp \\;I\ dcIcr~ii i~icd liir 

tile firs1 tirtie. 

,\niong dil'l'croit \vliitc flo\\cr gclini!pc\ yicltl pcr piillit. slio~vcd ;I 11011 s ig~ i i l i c i~~ i t  
;IS~OC~:IIII)II \\it11 all (lie trait? ~111dcr \tud) csccpt v,itl~. numher o f  pcids per pla111. Nuliihcr 

oI' pods per plant po\iri\cl! corrclntcd signilicantly \+ith plan1 liciplir, numhcr 01' 

~ccontlnr! brnncl~cr, numhcr cifsccds pcr plant. plant uidth and leld pcr pltlnt. 
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l ood legume\ pl,n .I m,llor role In ogr~culturc h c c a u ~ c  they ore on Important 

\ource (11 Iood , ~ n d  c , lp~ble  01 l islny ntrnoaplicr~c nltrogen through t h c ~ r  ~lssocl'itlon with 

Rilrzoh1rr h.litcr~um conscqui.ntly the) can bc p r o a n  In \ o ~ l \  ol lo\\ tcrtll~ty. and they ,ire 

rcfcrred to '1s nilnl lcrtlllrcr tnctorlcs it,cy I I I I I I / ~  boll m o ~ s t u r e  c l l ic~cnt ly  hcc .~u\c  (11 

tlielr long root\ and havc Lapaclty ol >leldllig \ o n ~ e t l i ~ n g  c \ c n  undcr rnarglnd ,lnd nio\t 

~ i c g l c c ~ c d  ~ ~ ~ n d ~ r l c i n \  . ~ n d  \ \ ~ t h  lo\% Inputs I liu\ ~ h c y  cnli,~ncc \ O I I  I c r t ~ l ~ r )  .lnd 1.111 he 

gro\rn on  eon\crvcd r c ~ ~ d u a l  boil IiioI\turc I he) dl90 IIiipro\c \t111 p l i ) \ l~dI  \tructure 

l h c  \rorld pul\e production ,lnd Lon\omptlon I \  d r im~n,~tcd  hy the Indl,ln 

~ h ~ o n t l n c n t  the Mlddlc l u s t  ~ n i l u d l n g  tlic b lcd~tcr r .~~ican rcglon 11id1;r 1s tlic 111;llor 

plll\c g r o w n g  Lountr) In thc \%orld hliarlng 1 5  4 'YO ,lrc,l , ~ n d  2 7  '4 production ( I  A 0  

2000) 

C h l ~ L p e , ~  ( ( i r i r  nrrcfrnrmr I ) I \  ~ a l l c d  I3cngdl gr,llii or gram In In i l~a  and 

garbanlo h e m  In much ol the developed uor ld  It I S  the world'\  t h ~ r d  nio\t Important 

Iood lcgurnc crop In tcmis ol 'consunipt~on and b) tar the most miportant p u l x  In \l]utli 

Asla I h e  v e r s a t ~ l ~ t y  ot  c l i~ckpea  In culslnc 15 legendary (Vandcr rn,le\cn 1072) 

( h ~ c k p e a  Ir currently grown on ahout 12 07 m ha wor ld \+~dc In \ v h ~ ~ h  lndld lid\ J \hart 

o f 6 9  8% \ r ~ t h  8 4 m ha It ranks tirst w ~ t h  a share of  7 2  8% In the uor ld  productlrm 1 he 

p r o d u ~ t ~ ~ ~ t y  of  c l i~ckpea  1s low as compared to ccreals. rlnce chlckpcds arc generally 



gro\\n i n  poor-soils and drought-prone. environ~ne~its. I'lie ~ o r l d ' s  111ea11 productivit! i b  

768 hg:ha. India's p roduc~ i r i t y  is 708 kg:'lia (I 'AO. 2000). 

Sclccliun pla>s a vital role in  rucce59 ill' ;I breeding progra111111c. \ \ l ~ i c l ~  dcpc~ld.; 

upon the nature and ~uagnitudc o f  ;rssociation bct\vcc11 cl~aractcrs. So. to lillil out rlic 

:I\SOCI:I~IOII. correI : l t i~~ i  15 n rool. \ \ l i icl i  can he uscd to idcl~lil). the usc l i~ l  cll;lructcrs 

i l i l l uc~~c i l i g  ~ i c l d  ,~nd  untlcsir;~blc ,~ssoci;~!cs ~CI~CCL'II tlic con1po11enI cllaractcrr. I'liis 

cniplinsi/cs tlic importance ofcorrcl;rtion studics. 

I'lie use of markers ill :I crop cultiv;~r gi\cs on adtleil adva~ilagc in  

c l l n rac l c r i~ i~~g ,  sclcclion ;~nt l  i n  n l i~ in t r~ in ing tlic gc~lct ic purit).  S c ~ c r a l  morphcrlogical 

~i larkcrs Ibr  shape, colour, sire, antl pignlcntati ir~~ arc uscd i n  dilli.rc~~t crop.;. I:lowcr 

colour nnci stcln pignicntntion arc uscf i~ l  ~i~clrphologic;~l ~i larkcrs in  cliiclipc:~. ( ic~ iet ics o f  

\ a r i o~ l s  I1owc.r ccrlours ofcl l icl \pca is ~ i o t  well  understood a\ ;~lso l i ~ r  111a1i) otllcr tr:lits. 

I hc a\,~i lahlc inl irmiation on markers and traits 2nd tllcir lilikagc is rather l i l i l i tcd. I l c ~ ~ c c  

IIic present s t u d  is conducted bit11 the l i ~ l l ow ing  oh,icctivcs. 

1, f o  investigate tlie inlieritancc o f  stcni pigmentatiun and l lowcr ctrlour, 

2. I o dctrrniine different genotypes Ibr \ ~ h i t c  I lo\+cr colour. and 

3 .  l o  incestigate association among important traits. 





I levie\\  o f  literature pertaining to in l ie r i ta~~ce o f  stem arid I l t i ~ e r  pign~cnt;~t ion, 

I lo\\cr colour and correlation alllorig different traits i n  c l~ ickpcn (('ic.o. trriefirirrnr I,.) is 

~ircseti ted briell! under the f ~ i l l n \ \ i l ~ g  I~eadit igs: 

2 1 l r ~ I ~ c r i l : ~ ~ i c c  ofstc111 :!!I(! I lo t \c r  p i g ~ i i c ~ i t a t i o ~ i  

2 2 I t ~ l~c r i t ancc  o i  f lo\<cr cc~ lo t~ r ,  

2.3 Associations atlloilg i~ i ipc~r ta t i t  trnits (('orrclalion coeI'licient<) 

2.1 INIIEIII'I'ANCE 01; S'I'ERI PICRlEN'I'AI'I0N AND FLO\VEII COLOUII 

' I h c  s ~ e n i  and l lo i rc r  p ign ien~i l t ionr  i t 1  c l~ ickpea are usefill ~no rp i~o log i ca l  

111:lrkers 

I3llalik;ir and I'ntil (1062) lirutld tllnt foliage and f lower colour arc governed by a 

s i~ i g l e  I;iclor i lnd illyo rep(~r tcd t l ~a t  t l ~ c  sccd coat co l~ i i l r  was c ~ ~ ~ i t r ~ l l c d  by two 

co~np l i n i e~ i ( ; ~ r y  roctors. I he) rurtller p n i ~ ~ r c d  our rliat tlic I'actr~r responsilile li,r foliage 

colour was dirferent and indepetident rrol i i  tlie factors re~pons ib le  for fltlicer and seed 

con1 colours. 

Al ier and I'atil (1984) studied the colours o f  Yleln axil, pedicel. cnrolla and veins 

o n  [lie ventral surface o f  tlie standard petal. I l e  repc~rled ~ l ~ a t  al l  these trait? itre ctintrolled 



b! a single pleiotroplc gene: i.vc'o This ge~ic is independent nftl lc genes Br,\~.rr ~ r ~ l t l  )'\I,II 

that control seed testa colour. 

N;I'IU and Rhat (19x4) Liund Illat colours of  stc~ii and corolla in cotton \\ere 

cnntrollcd h) t\ru gcncs and one gene illid tliat tlie red p~gn ic~ i ta t~o~ i  \\;IS dorilina~lt 111 

stem, boll and hrnct and incornpletcl! do~liina~ii iri llic corolla. 

(iliatgc ;~tid KoIIic / 10x5) rep~irtcd tll,lt p~nh  1.t \rliitc c ~ ~ l ~ i u r s  of  stc~ii, pedicel. 

sepal. 1xt:iI and petal vein irere liiund to he gotcrned hy genes at t ~ \ o  loci. Il'c,orr and 

H'cr~h \ \ ~ t l i  plc~otrop~c i~ction and tlicsc colours sho\\cd ;in 1'2 scgrcgation ratio of  '):7. 

1,ssomha r r i  (1087) \411(1 studied I,'? co~iiplctc d~nllcl cross of peclnut suggested 

tlint purple and green pignicntatio~i were contrtillcil by :it Icilst one ;in11 two duplic;~tc 

gcncs ;tnd cpi5t;tric andtor additi\c cl'liict~ cxiht liir gr~>wtli and inter nuclear lllctors 

inllucncc relationship hctaccn traits. 

'l'lie sterii pigmentation dcpcnds upon prcscncc or ahscrlcc ol'a~ithocyanin 

pigment. \rhich is light dcpcndcnt Llatliur (IOXO) reported ;I chickpea l i~ lc,  uli ich 

dereloped purple pigmentation in the \rholc plant, stcni, hranclies, leaves and Ilo\bcr\ and 

concludcd that this purple pignlentation is utterlh light dcpcndcnt. l le reportcd tliat these 

plants do not produce pigmentation i f  not directly cxposed to sunl~ght. 



Rahir and Sen (1991 found that nntIioc)nn~n p~gn len t ;~ r~ i~n  of the stcnl is 

controlled hy two penes. one of which showed partial dominance and \\;IS cp i s~o t~c  111 the 

~itlicr gene in the reccssivc honiozygous stale. 

\let/ ef 111. (1'102) studicil ~lihcritancc i~l'ptlrplc ~ccdl inp colour (I'SC) :lnd its 

relation 111 generic conrrl~l 111 Ila\\er culour It \\a\ li~utld that I'SC' is proh;lhl) cri~i~rollcd 

h) a ainglc gcnc. I'llc! hrtlicr oh\er\cd h a t  this trait is dornltianl over grscn cccdling 

colour llic \\liite fln\\cr inli~b~tud the csprcssioti of I'SC' atid \\as tlicrcl'orc tlioi~plit to he 

cpiatatlc. 

.lhnied and ' I  nnki (10'12) reported the partial do~ninancc of purple \tell1 o\'er 

grwn 51~111 i l l  cliilli and ohser\ed conti~iuoit\ v;lrlatlon in I ?  and the Iwck crash 

pe t i c r ;~ t~o~~s  indicated polygenic control of anthocyanin pigmentation. 

Sandhu el ill. (lOO3) obtained I3 green tollagc and 3 purple li)llagc In 1.2 alicr 

crossing purple pigmented plant as malc ~vitli ~iornial green Iblingc, llicy ruggusted 

digen~c inheritance of colour with dom~nant arid reccssi\c cplstallh In 1.1 nnrnlal green 

Ibliage is dominant o w r  purplc fnliagc thus the plants with 1'-I-/l!pl- / /'-if gcnntypcs 

have green foliage and those \vith the P-ii genotype have purplc li~liagc. 



Singh e /  111 (1993) studied F I .  I:? and I:? generations by using t\ro pigconpea 

\arieties and live ICP lines. I lie t \ \o IC'P lines lCPl  1204 tlnd ICP RX(i? Ii;id purplc s1c1ii5 

and remaining :ire of green. 1111 I:?s si'grcg;itcd in thc ratio .? purple : I grccn. 

I:3 produced 1 purplc : ? segregating . 1 grccn. \uggcsting that stcm pignicntnti~iti i.; 

cnntrnllcd h) ;I slnglu gcnc ~bitli purplc as do~iiin,itit. 

(iliangc (1'193) studled tl!c crosses 111 cliiclpca revcalcd Ilia1 cotylcdoti colour 

\ \a \  controlled h! a ainglc gene ( l i . i~/ ) .  \\liitc Iilli;~gc C O I O L I ~  \\;is due 1 0  )io/ :ilid lil,y/r~. 

(ili,~tge (1994a)  indicated that purple stctii colour I S  tlomin:int over green s(c111 

c~i luur  and p ~ n h  coroll;~ doliii11,lnt O L C ~  \bIiitc. 'Ilic genes g ~ \ , c r t i i ~ i g  tlic i~ilieritancc 111 

a1c111 colour and corolla c~i lour  arc dcsig~i;~tciI ;IS / ' , I  ;itid Rl.,, illid MCr, ;ind PC,, 

rcspcctivuly \rith n,,, being common to h11t1i traits. 

Joslii e l  (11. (1994) reported tlic existence of a hasic plciotropic gcnc (1'1) 

responsible Ibr the cxprcssion ol' pign1ent;ition of axil, cal;~)x. comlla, pod lip and w e d  

together with locali/ing genes condilioning colourntion 1111 \pi'cilic plant parts In cowpca. 

Alimad (1947) indicated that the stcm c o l ~ u r  is dctcrtnincd hy  tlic intcractlcin 01' 

three pairs genes namely P-P 1.1 and R-r. P-p (green piymcntation). 1-1 ( c ~ l l o ~ t r  

intensity) and R-r (plgmcnt reduction) in kenat: 



I'undir end Kcddy (1097) reported a natural niutnnt \vhicIi comhinc.; pl~rpl~sh stcni 

(low p~gmsnted) with white Iloaer. 'This trait conihinntro~i a a s  not pretiously Ino\\n in 

( ' i cc r  atnd dcsignatcd this niutanl as ICC 17101 

complimentary interaction o l ' l ao  gsnes (0:7) Sbr light dcpcrident purple (/./)IJ) and no~n- 

/.Ill' pigmcntcd plants h! using IC'C' 1 2  ;~nd  I (  (' 10301 pnrcllls. 

Veliugop;rl ;ind (ioud ( I O Y X )  rcpnrtcd Irom the sepregalton an;tl)sis 111:tt all 

pignicntcd character\ nere do~iirna~nt o\cr  tion-ptgmcnlctl clnnr;rclcrc in co\\pc;l. I lie 1'2 

pIicnot!pic ratios oi' 11:s ( t \ \o  tlnrcshcild tlomin;int gene.;). 0:7 (1u.o co~niplimcntary 

gcncs). 3:l (monogenic dominant). 11:s ( t ~ o  ~lircsliold donii~lant gelies) i5:I (two 

duplicate gcncs) atid 54:lU (an) two 01' tlic cotiiplitiict~tn~.) genes) \\ere observed li)r 

plgrncntatlon an sccontlar) and tcrtiar! hr;lnclncs. pulvinus, stalk tip. petlul~clc surface. 

pcdunclc tip and stipules rcspect~vely 

I'cfcr:~ (1908) conlirmcd ~nionogenic inheritance li1r tlirce morphological 

characters pink v.v \+hire Ilo\\ers, piglnentcd Y \  nnn pigmented stem coloura. and w g l c  

poddcd Y Y  douhlc podded characters. 'l'hc flower colour IIS gcnotypc I('('\! 2 was  

determined as I'l'hh('(' and JC; 62 as I'PRB('( '. I his gcrlc was Sound to have plciotropic 

cfkct as it controlled the vtem cniour as acl l .  
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