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Abs·rrnct 
Correlation at genotypic and phenotypic levels along with path coefficient analysis were studied for various 

yid<l and _it$ cor:op()nenl cht1rac1er:s in twenty gcnoLype$ of pt-n (Piyum sativr,m L.) <luring ra.bi. 2009-10. Annlysis of 
variance J'evea.led significant difference for all the characters indic.nting the presence of good amount of variability in the 
genotypes studied. Correlation studies revealed that green pod yield per plant was positively and significantJy associ:ued 
with pod length, pod weight ;md number of grains per pod. Path coefficient analysis revealed that traits like number of 
pc)dS per plttnl. pod weight, number of g:nlins per pod, number of pit-kings noel protein content were the imporrnnL 
characters for selection of high yielding genotypes as they exened high positive direct effect as well as positive 
conelation wilh green pod yield per planl. The result suggested lha1 lhesc traits could be considered as nn�jor yield 
conLTibuting Lrai1s in pe3. 
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Introduction 
Pea (Piswu smiwuu L.) is an imporl:}ot crop 

grown Lhl'Oug,hout the world. In lndin, it is grown mainly 
as winter vegetable in the plains of NorLh ln.dia and as 
summer vegetable in the hills. PcA is used as fresh 
vegetable, canned, processed or deh)•drnted and seeds are 
consumed as pulse. Green pods a.re highly nutrilive. 
containing high percentage of digestible prolein (7.2%). 
ca,-bc,bydn11cs (19.8%) nn<l rnincraJs (0.8%) (Ayk,-oy<l, 
1963). Col'relation cocrficiem is a s1atis1ical rneasure. 
which is used lo find out 1he degree and direction of 
rela1ion$hip bc1wccn two or more variables. ll measure$ 
1he tnulual relmionship be1ween various plant characters 
and determines the compoo.ent characters 011 which 
select-ion can be exercised for genc1ic improvcmen1 in 
yield. Path C<:>l!ffic::il!nt analysis is an important ll)OI for 
partitioni1lg the correlation coefficients into di,·ect and 
indirccl effects of independent variables on dependent 
variable;::. h ha� �-n widely used to idc;ntify traits that 
have signillcant effect on yield fol' potential use in 
selection. Keeping in. view the. swdy w3s conducted to 
find out correlation at genotypk and phcnotypic kvcls 
and path cocffit:ic-111 analysis for yidd and its c()ntributing 
tl'c.lits ill S,)('il. 

Mat�rinls and Meth0<L� 
''

f
he present investigation was can·ied out at

Expc;rim1;:ntal farm, Oc-partm1;;nt of H.orticultun;:., S.K.N. 
College of Agricuhure. Jobner. Rajasthan during raf,i 

2009-10. The experimencaJ material consisted of twenry 
diverse pea genotypes nameJy, AP-1. AP-�. Arkcl. VRP-
5, VRP-6, VRP-7, VRP-16, VRP-22, VRP-90, VRP-135, 

VRP-J38, VRJ'-147, VRJ'-158, VRP-179, VRP-216, 
VRP-219, VRP-238, VR.P-330, VRP-343 and EC-9126. 
Experimem was laid out in randomized block design wilh 
three replicalion.s, The seeds were sown al a spacing of 30 
cm x LO cm, Recommc-ndcd agronor:nic prac1iccs and planl 
protection measures \Vere followed to maintain optjmun1 
plant stand. The observatjons were recorded on five 
randomly selected compelitive plants from each plot in 
every repl.icatic)n for Lhe traiLS viz. phlnt height (cro), cfoy$ 
10 lirst llowe1'i,1g. days to SO % llowel'ing. days to firs1 
fruit setting, days to first pod picking. number of pods per 
plant, pod lcng1h (cm), pod weight (g). number of grains 
per pod, numbel' of pickings, pod >•ield pe,- plnnt (g), pod 
yield per hec,ai·e (q), TSS of g,·een seeds (%) and protein 
contcm in pods (%). The data were averaged and 
�Httistic.ally analy?.t:d for analysis of va1·ianc.c as pt:r the 
lllethod sugge..�ted by PaHse and Sukhatme ( 1995). The 
genotypic and phcnotypic co1Tclation coefficients were 
calculated from the; gcnotypic and phcnotypic covariance;$ 
and varianc.es as de,�cl'ibed by Singh and Choudhary 
(1977) ;l.Od as per formul;l. given by Johnson et ,d. (1955). 
The 1;:stimates of clir1;:ct and indirect effect w1;:rc cakulatcd 
by the Jlfttb cocftit:icnt analysis a-; ftl bOth phc:m)typic and 
gc.notypic lcvds. 

Result and Discussion 
''fhe analysis of variance indicated significant 

cliffcrcnccs among the genotypes for all the obS<;:.rvcd 
characters which indicated that high amoun, of genelic 
variability was pre.sent in the genetic material. 

The correlation sl\ldies revealed that in general 
�s1imatc-S of gcm)l)'pic c.t)rrclnt.icm t:ocftit:icnLS we� 
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higher than the corresponding phcnotypic correlation 
coefficients. which indicated a strong inherent association 
nm(mg different traits under s1udy (Table 2). The lower 
phenotypic values might be due to environmental 
interactions. A significant positive COJ'relatioo of pod yidd 
per plam was observed wilh pod weight (0.469). pod 
length (0.395) and number of grains per pod (0.393) at 
phenotypic level and with number of grains per pod 
(0.764). pod length (0.664), pod weight (0.542) and 
number of pickings (0.377) at gcnotypic h.:vcl. which. 
suggested tha1 these characters could be considered as 
major grcco pod yield contributing characters in pea. 
Similar n:!lulls Wl! .. c c.arlic .. Obtained by Chaudhary and
Sharma (2()()3), Sureja and Sharma (2()()4J, Choudhary e1 

al. (20()4). Singh and Singh (2005), Nawab er al. (2008) 
and Guleria. Chongtham and Dua (2009). 

Pod yield per plant registered significant and 
negative correlation with days to first flowering (·0.326) 
and d.-ys to first pod picking (-0.369), which. indicated 
that selection should be practiced for less days to 
flowering and fo·st fruit seuing (earliness). The results 
were in ac<-ord:mce with Lhe findings of Chaudh;1ry and 
Shanna (2003). Choudhary t'/ al. (2004) and Sureja and 
Sharma (2004). 

Therefore. it can be <-onduded that. during 
selection of high yielding genotypes in p�a major 
emphasis should be given on pod weight. pod length, 
m1mber of grains per pod. days to first fruit setting and 
days LO fin,1 flowering as �hese a.re significantly associa1ed 
with Pod yield hense, 1hese character:'; could be coosidered 
n:::liablc indices for selection, to enhance the p(>d yield. 

Path coefficient analysis revealed that., day$ 
laken to lirsl pod picking exhibiled maximum positjve 
djrect effect on green pod yield per plant (2.113 I) at 
genotypic level foUow,:d by average pod weight (1.5140). 
number of pods per plant ( 1.2720). protein content 
(0.3887), avcr�tgc number of grains per pod (0.1141 ), days 
taken to 50 per cent flowering (0. l l37) and average 
number of pick.ing:s (0.0905). Tile highest negative direct 
effect was exerted by days t,1ken to first nowering, 
followed by days to first fruit stning. plant heighL 
average pod leng1h and TSS of green seeds. Thc..,;c resuhs 
were in partial agreemem with those or Sureja and Sharma 
(2004) for appearance of first flower. by Sharma et al. 
(2007 J for TSS and by Sard:ma et al. (2007) for plant 
hdght. 

t)ays to 50 per cent Oowedng exhibi1ed
maximum positive indireCL effect on pod yield per plant 
via dt1y:, 10 first pod picking, number of pods per plant., 
pod lenglh and prntein co11lc1H at ge1H)typic lcv�I. Days to 
first pod picking had positi\'e indirecl effect through 
number of pods per plant. pod length, clays to 50 per cent 
flowering and pro,ein content, Average number of pods 
per plant had posidve indirect effect on pod yield through 
<foys to first pod picking. pod 1cngth and days to 50 per 
cent ll()w(!ri_ng. Av(!r:lgc pod W(!ig:ht exhibited p<:>SiLivc 
indi_recL effect via days 10 lirs1 nowcring. days LO firsL fruit 
seuing. plant heighL, number of grains per pod, prOLein 
comeot. munbtr of pickings and TSS of greeJl seeds. 

A vcragc munber of pickings had positive indirect 
effect on pod yield through days to first flowering, 
nveroge pod weigh,, days to li.r$1 .fruil selling:, phmt height, 
proLein content ::and nmnber of grains per pod. Whereas, 
protein conterll exel'ted positive'! indirect effect via day to 
first pod pie.king average pod weight. pla11t height 
number of grains per pod. days to 50 per cent 0owering. 
number of pickings and ·rss of green seeds. 

Keeping in view the estimates of correlation 
codficknt and direct and indirect cont:ribt1rion of
component LraiLS toward pod yield per planl, iodirect 
selection prf1CLices on the basis of days taken 1.0 first pod 
picking, average pod weight, number of p(>()s per planl, 
proLein con1ent, nun1ber or grains per pod. days to 50 per 
cent flowering and number of pickings would be 
rewarding in the genotypes under study enhancing the pod 
yield per plant as well as per hectare. 
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Table I. Phen<>Lypic t-t)m:lation coc:flicit!nl$ (upper diagonal) and gc:1101ypic C()rrclaLiOn c(>d'
f

icit:nl$ (low(!r diagonal) 
between diffore,u tn1its in pea 
S.No. Tt:tits PH DPP 50%F DPPS OF'PP PIP PL PW GIP PicldM TSS Protci1, YtP Ylh• 

I PH 1.000 () . .S59*- ).6570 ().(,JJU 1).71 ?"♦ (),7J\JU 
0A77•• 0,649•• .().265 -0.(!()?<H l)Al.SU .().136 ..fl.0'>6 •0,03'> 

2 DF'I' 0.597 1.000 1).933"'* 0.&96•" 0.91.14,.,. 0.274 -0.200
0.483•· -0.081 J •0,699-.t< 0.36<13"' 0.221 •0,32&- .Q.251 

3 50%-P 0.694 0.935 1,000 0.961° 0.953-♦ 0.437♦-< -0.299
().S\14""' 

•0,142 •0,614° 0.324" 0.166 -0.318 -0.'.?43

4 OFFS 0.686 0.912 0.977 t.000 0 936·• 0.47) ♦-< .0,349-+ 
0.649 *"' 

.Q,220 ·0,665° 0 437•• 0 136 ·0,369• -0,292 

5 OFPI' (),7,SI (),949 0,9.S.S (),951 l.(H)O 0,4.S9° ..(1.304 
o,.s95u 

.(). I 16 • (),759.0 0.43-S .. 0.130 .. {1,271 .Q,182 

6 P/l) 0.933 0.3(,4 0.561 0 . .573 0.57S 1.000 0.517"* 
0,785 .. -0.345'" ·-0.38<)"' Q.342 .. ·0.tS2 0.070 0.106 

7 PL >0,(#) .0.293 �).415 . o.499 ..(1.421 .(>,779 1.000 0,602 .. 0,664 .. 0.JJ$ • (>.259 0.342 .. 0 ,395• (>,Jlj()• 

8 r•w -0.$28 ·0.6<11 -0.739 •0,791 -0.734 ·0.835 0.966 U)(N) 0.4SS*"' 0.475° ·0.36$* 0.177 0.469"* 0.438"'" 

9 GIP -0.475 ·0,140 -0.236 -0.351 -0.19.S -0527 0.815 0.776 l.O(N) 0.225 -0.306 0.182 0.3')3• 0.4-00• 

10 Pi-.•king •0,6(,il ·0.735 -0.643 ·0 .693 -0.792 ·0.d'21 0.363 0.587 0.'285 1.000 
0632 .. 

0.10'2 0.2<16 0,1():1 

II 
'l'�S 0.583 0 .4.S4 o.:vn 0.528 o . .S4J O.Srl6 ..t).325 -0.576 •0 .41'> 0 .74.S 1.000 .(),()13 ..tU.SI •O.lflO 

12 P1'0l!!in •0,255 0.100 0.216 0.IQ,1 0.172 •0,163 0.517 0.168 0.231 0.092 -0,()(,5 1.0(10 0.234 0.246 

13 Y/P ·0,211 -0.488 -0.440 -0..Sll -0,378 -0.017 0.664 0542 0.764 0.377 -0.271 0.296 u,oo 0,986 ..

14 Y/ha .. o.12s -o.:i29 -0.331 •O.:J98 ..(1.2..52 0.043 0.599 OASS 0.76() 0.2.S7 •0.188 0.3 IC) ().977 1.000 
- -

.. 
- ' -PH - Plant hcJgh1 (cm), OFF - Days rnk,cn Lo fiJsl Oowcnng, 50% F - Days 10 50% nowcnng. OFFS - D::tys to fin,1 fru11 

senillg. DFPP = Days to fil'Sl !)(XI picking, P/P = Number of pods/plam, PL = Pod length (cm). PW = Pod weight (g). G/P 
= Number of grains/pod, Pickings= Number of pickings, YIP= Yield/plant (g), Y/lta = YielcVhectare (q). TSS = 1".S.S. 
of green ::;ccds (%), Protein= Protein content in PQd$ (%). 
"'� Significant at P = 0.01 l�vel ofsigoificance 
'"Significant at P = 0.05 level of significance 
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Table 2. Direct (dia.gonaJ) and indirect effects of different characters on pod yield per plant in pea at ge.notypic and 

ohenotvmc level 
Cha1'tl�lers PH OJ-+"V 5()'JfP 1-FS (.pp P/P PL PW GIP Piliki.llS,-'< TSS Protein YIP 

PH p 0 .◄51'8 -0.J�UI 0.0209 -0.16n O .J76'1 -0.0)5.S -0.1261 -0.1JS6 -0.0149 0."""6 -0.0087 -0.o)SI -0 .(1964 

C --0.4(153 ..().14J3 0.0790 ..()_'i402 1-'i8� 1.1873 0.1924 .1.1.'i3l .O.O.'i-'l .().01)01 .O,()J.17 .().1.)993 .0:21()8 

OFF p <>-.2�)..'I -0.9:ltX> 0.0297 -0.2.Jn 07(144 -0.orn .().0..'128 -0.11,2 -0.(X»(J O,CXl9? .(1.()073 0 0..'171 .() )2(,J" 

C --0.2'11'9 .1.244·1 0,l(tr.,I --0. 7JIS4 �= l.)A(i.M) 0.0847 .().i)IO:! .C).Olf,O •l).l)(,<i6 -0,()Jl.$ 1).11% --0,4l'.IIS2',. 

SO% F I' o.i.•ns .().lj85') 0.()318 .().254,lj 0.1121 .().0210 .().07R9 -0.2151 -0.0000 o.oos, -0.0flM o.Ot� -OJl'N 

G -O.J2J2 •l.1636 0.1131 .0.1698 2.011.tl 0.7131 0.1200 •l.1196 .0.0270 •.OSII .0.0284 OJ)S4() .o.4402••

l•FS p 0 2857 -O.ll.513 0.0300 -0.2652 0.757fl -0.0226 -0.0921 -0.?357 -OJ)l24 OJX>95 ·O.OOIIS 0.0352 ·OJ69,f,• 

G --0.)1Q2 ·l.135) 0.1111 -0.7876 '·°""' o.ns5 0.1444 •l.1076 -0.4)400 -0.0627 -0.0}78 0.0755 -0 . .5113 .... 

(.pp p 0.3223 --0 8966 0030) --0_2432 08099 --00221 -00802 -0.2161 -0006S 0 0108 -0 0088 OOJ:l6 -0171.5 

G -0.34'11 •1.1$01 0. 10$6 -0.146'9 2.1131 0.1355 0.1218 -1.1119 .0.0222 .0.0117 ,0,0389 OJ>668 ,0,.3783 .. 

P/P p 0..33<17 -0.2608 0.0139 -0.1249 0.3721 -OJ�SI 0.1365 .0.2851 -0.019<1 0.0054 •0,0069 -0.0-69 0.0705 

G -0.4;\4) -0.◄SJI 0.063.8 -0.4SIO l.�118 l.�710 o.�.1s1 ·1.16;\$ -OJ)601 ·O.o'.1$1 -0.03<>2 -0.063.5 -0.0175 

Pl. p -0.2162 0.1� -0.00')5 o.on5 -O.Z460 -0.0248 0.2641 o.mn 0.0375 ·0.0045 (I.OOH 0.08$4 0.)�52'" 

G 0 3(1?9 0 )<,49 -0 0472 0393<> -0 8907 -0,?910 -0,288? 1.4<>27 0,09JI 0-03:l? (1,(12)3 0.2010 (l,6t,)(yl•· 

PW p .. 0.2,,39 OA$1S,,:1 .CMHIS") o.1·n:2 .C)..Q(ll O.OJTI 0.1$'JI O.J(t,,.�) 1).027$ .l).l)O<ilS O.(M/14 0.1).:ifil (l,Aro<)"Ju 

C 0.3852 0."148.3 .0.()841 0.()230 •l-5519 .1.cx-11 .().211)1 1.51.io 0.()88() o.os,1 0.(1-112 O.OMl o.s.iioo 

GIP p -0.1199 0.0770 .0.0045 0.0SIW .0.0939 0.0166 0.17.SS 0.1172 OJ)56:I .0.00:32 0.0061 0.0469 0.3926• 

G o.:ws 0.1746 -0.0269 0.2764 -0.4112 -0Ji699 -0.2JS6 1.1750 OJ 141 0.0258 0.0300 0.0!199 0.76)7•• 

Pic.·kin�,; p -0.2726 0.66<13 -0.0JQS 0.176) -0.6146 0.016) o.ono 0.1727 0.0117 -0.014? 0.0127 0.026'-I 0.2•164 

G 0.)0?1 0.91'.>2 -0 0731 O.HSS •I 6740 -0 53'.>9 -0,1049 0.3895 0.0.325 omo:; -0.053 .. 0.03'.>8 0.3769'" 

TSS p 0,IQMI -0:-4(>1 0<01 0) -0 1158 0<)� -OOlt,<, .ooos, -0,l'.(�ll. -00172 O.OOQO .(1,(12'0I -0tx1n .() , 1)1(1 

C ..().2'/12 ..().$(i$(; 0.0'$2 -OAJ$<) 1.147C, o.6SJ1 0.0-,40 -o.3'721 -0.�18 o.o(m -0,071(i -0-02$-1 -0,211$

Pn.lC..:iu p .().()01.:i .().1100 0,0053 .().()3()2 0.1054 C).(X»\"7 C).()903 0,()1).18 0,01(12 •0,0015 o.OOOJ o.l..'i�J 0,2)-12 

G O.IIK:k ..O.JKN 0.02"'6 .C>.15JO O.J(iJO .CU077 .C).149-1 O.l..54.S 1Wl6J O.OOKl 0.(�7 cugin o:2%1 

PH = Average phuH hcighl (cm). OFF= Day:;, taken co tin-t lfow..:ring. 5()% F = Day� 1t) 5()% tlt,wcring. 1-FS = Day:;, to llr$I fruil 
stni1:tg, l•PP = Days 10 fitSl pod 1>icki1lg, PIP= /\\'l:l'llgt numb-er c)f J)t'>ds per pfant. PL= Ave1�e pods l�ogth (cm), PW= J\Vt:tnge 
r>Ot:l wdght (g). GIP• Average number of grains (X'r J)()d, Picldngs • A\•erag..:. numbt'-r of piddug,s. Y/P • Average yi..:.ld p..:.r plru11 (g). 
Y/ha = Average yield per hcc1are fq), TSS = T.S.S. of green �co;:d.s (°B). Protein= Prc\lcin content in pod$(%) 

.,. $ignifictull al P = 0,01 1¢\'¢1 of signific� • i;ignificant at P = 0,05 level c)f i;ignifi\.'.aooe, R¢-iduol eff«.t.": l)hcnc>lypk"" 0.51 I. gem>lypic. = -
0.358. (NOTc: Dfago11al valu¢S ate dinx:1 ¢ffC\.'t .. ) 
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