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Abstract

Correlation at genotypic and phenotypic levels along with path coefficient analysis were studied for various
yield and its component characters in twenty genowypes of pea (Pissmn sativam 1) during rabi. 2009-10. Analysis of
variance revealed significant difference tor all the characters indicating the presence of good amount of variability in the
genotypes studied. Correlation studies revealed that green pod yield per plant was positively and significantly associated
with pod length. pod weight and number of grains per pod. Path cocfficient analysis revealed that traits like numbcer of
pods per plant, pod weight. number of grains per pod. number of pickings and protein content were the important
characters for selection of high yielding genotypes as they exerted high positive direct eflect as well as positive
correlation with green pad yicld per planmt, The result suggested that these traits could be considered as major yicld

contributing trails in pea.
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Introduction

Pea (Pistan sativesn 1.) is an important crop
arown throughout the world. 1n India, it is grown mainly
as winter vegetable in the plains of North India and as
summer vegetable in the hills. Pea is used as tresh
vegcetable. canned, processed or dehydrated and sceds are
consumed as pulse. Green pods are highly nutritive,
containing high pcrcentage of digestible protein (7.2%),
carbohydemes (19.8%) and minerals (0.8%) (Aykroyd,
1963). Corrclation cocificicnt is a slatistical mecasure,
which is used to find out the degree and dircction of
rclationship between two or more variables. It measures
the mutual relationship between various plant characters
and determines the component characters on  which
sclection can be exerciscd for genctic improvement in
yicld, Path cocfficicnt analysis is an important tool for
partitioning the correlation coctticicnts into direct and
indirect cffects of independent variables on dependent
variable. Tt has been widely used to identify traits that
have significant effect on yield for potential use in
selection. Keeping in view the study was conducted to
tind out corrclation at genotypic and phenotypic levels
and path cocfticient analysis for yicld and its contributing
traits in pea,

Matcrials and Mcthods

The present investigation was canicd out at
Experimental farm, Department of Horticulture, S.K.N.
College of Agriculture, Jobner, Rajasthan during rubs
2009-10. The experimental material consisted of twenry
diverse peca genotypes namely, AP-1, AP-3, Arkcl, VRP-
5, VRP-6, VRP-7, VRP-16, VRP-22, VRP-90, VRP-135,
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VRP-138, VRP-147, VRP-158, VRP-179, VRP-216,
VRP-219, VRP-238, VRP-330, VRP-343 and 1EC-9126.
Experiment was laid out in randomized block design with
three replications. The seeds were sown at a spacing of 30
cm x [0 cm. Recommended agronotnic practices and plant
protcction mcasures were followed 1o maintain optimum
plant stand. The observations were recorded on tive
randomly sclected competitive plants from cach plot in
every replication for the teits viz. plant height (cm). days
to first {lowering. days 1o 50 % llowcring. days to firsi
fruait setting. days 1o lirst pod picking. number o’ pods per
plant, pod length (cm), pod weight (g), number of grains
per pod, number of pickings. pod yield per plant (g). pod
vield per hectare (q). TSS of green seeds (%) and protein
content in pods (%). The data were averaged and
statistically analyzed for analysis of variance as per the
method suggested by Panse and Sukhatme (1995). The
genotypic and phenotypic correlation coctficients were
calculated trom the genotypic and phenotypic covariances
and variances as described by Singh and Choudhary
(1977) and as per formula given by Johnson ez «d. (1955).
The estimates of direct and indirect etfeet were calculated
by’ the puth coctlicient analysis as al both phenotypic and
genotypic levels,

Result and Discussion

The analysis of variance indicated signiticant
differences among the genotypes tor all the observed
characters which indicated that high amount of genetic
variability was present in the genetic material.

The corrclation studies revealed that in genceral

estimates  of  genotypic  corrclation  cocflicients were



PX: Sivalingam, Dhurerdra Singh, Arjit Chanurved, Eshu Arora, Shiva Parihar ond R Biovgava, indin Journal of Arid Horsiculture, 2017, Fol. 12 11.2): 1-14

higher than the corresponding phenotypic  correlation
coctticients, which indicated a strong inherent association
among different traits under study (Table 2). The lower
phenotypic  values might bhe due to environmental
interactions. A signiticant positive correlation of pod yield
per plamt was obscrved with 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 wecight (0.542) and
number of pickings (0.377) at genotypic level. which,
suggested that these characters could be considered as
major green pod yield contributing characters in pea.
Similar results wer reearlicr obtained by Chaudhary and
Sharma (200)3), Sureja and Sharma (2004), Choudhary «:
al. (2004). Singh and Singh (200S). Nawab er af. (2008)
and Guleria. Chongtham and Dua (2009).

Pod yield per plant registered significant and
ncgative corrclation with days to first flowering (-0.326)
and days to first pod picking (-0.369), which. indicatcd
that sclection should be practiced ftor less days to
flowering and first fruit sewting (carliness). The results
were in accordance with the findings of Chaudhary and
Sharma (2003). Choudhary ¢r «f. (2004) and Sureja and
Sharma (2004).

Therefore. it can be concluded that, during
selection of high yielding genotypes in pea major
cmphasis should be given on pod weight, pod length,
number of grains per pod. days to first fruit setting and
days to {inst flowering as these are significantly associated
with pod yicld hense. these characters could be considered
reliable indices tor sclection, to enhance the pod yield.

Path coefficient analysis revealed that. days
1aken to lirst pod picking exhibited maximum positive
direct effect on green pod yield per plant (2.1131) at
genotypic level Jollowed by average pod weight (1.5140),
number of pods per plant (1.2720), protcin content
(0.38R7). average number of grains per pod (0.1 141), days
taken to SO per cent tlowering (0.1137) and average
number of pickings (0.0905). The highest negative direct
effect was exerted by days taken to first flowering,
followed by days to tust fruit setting. plant height.
average pod length and TSS of green seeds. These resulis
were in partial agreement with those of Sureja and Sharma
(2004) for appcarance of first flower, by Sharma er «f.
(2007) for TSS and by Sardima er «l. (2087) for plant
height.

Days to S0 per cent {lowering exhibited
maximum positive indirect effect on pod yield per plant
via days to first pod picking, number of pods per plant,
pod length and protein content at genetypic level. Days to
tirst pod picking had positive indirect effect through
number of pods per plant. pod length. days to 50 per cent
tflowering and prolein content. Average number of pods
per plant had positive indirect cffect on pod yicld through
days to ftirst pod picking. pod length and days to SO per
cent {lowering Average pod weight exhibited positive
indircct effect via days to hirst flowering. days to first fruit
setting, plant height, number of grains per pod, protein
contemt. munber of pickings and TSS of green seeds.
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Avcrage number of pickings had positive indirect
cftcct on pod yicld through days to first tlowering,
average pod weight, days to first fruit setting, plant height,
protein content and nuinber of grains per pod. Whereas,
protein content exerted positive indirect effect via day to
first pod picking average pod weight. plant height,
number of grains per pod. days to SO per cent flowering,
number of pickings and T'SS of green seeds.

Keeping in view the cstimates of corrclation
cocfficicnt and direct and indireet  contribution  of
component traits toward pod yield per plant, indirect
selection practices on the basis of days taken 10 first pod
picking, average pod weight, number of pods per plant,
protein content. number of grains per pod. days to 50 per
cent flowering and number of pickings would be
rewarding in the genotypes under study enhancing the pod
yicld per plant as well as per hectare.
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Table [. Phenotypic correlation coetlicients (upper diagonal) and genotypic correlation coefficients (lower diagonal)

between ditferent traits in pea

S. No.| Teaits ri DFF |S0% F | DFFS | DFPP P/ PL. PW /P Picking TSS |Prowin|  Y/P Y/ha
1 PH 1008 [0.559%% ) AST*#[0.631%*|(1.7] 24%|0.739+* 0,477+ [0.640%¢ .265 | -0.602%% [1.435%% | .0.136 | LM 0039
2 DFF 0.597 | 1.000 P.933%210.8396**[0.9417*| 0.274 | -0.200 0%:3” -0.08E1 | -0.699** |0.36:13%| 0.22] [-0.326* 9231
3 50% I 0.694| 0.935 | 1.000 [0.961**[0.953**(0.437**| -0.299 5 ‘.;4“ -0.142 |-0.614** | 0.324* [ 0.166 | -0.318 0.243
4 DI'FS 0.686| 0912 | 0977 | 1.0 |0936°+[0.471+%|-0.349¢ ()6-;9'"' -0.220 |-0.665+% |0.437+* | 0.136 [-0.369+ -0.292
S nDIPP 0751 0949 | n9SS | 0081 | 1.000 [0.459+&| (1304 059'5“ 0116 | -D.7594¢ (14384 | 0,130 | -0.271 L0182
(8 PP 0,933 0364 [0.561 | 0573 | 0.578 | LM |0.517** 0’2;5” -0.345* | Q.380* | 0.342% |.0.£82 | 0.070 0106

. {

7 PL -0.660| -0.293 [-0.415 | -0.499 | -0.420 | .0.779 | 1.000 [0.602%2]|0.664%%| 0.3I% | -0.259 [1.3424 | 0.3ys* 0.366¢
X "W <0.828] -0.601 [-0.739 | -0.79) [ «0.734 | -0.335 [ 0966 | 1.000 [0.488%* | 0.475%= [.0.368* | 0.477 |0469* | 0.438=x
9 G/P -0.475] -0.140 |-0.256 | -0.351 | -0.195 | -0.527 | 0.845 | 0.776 | 1.000 0.225 .0.306 | 0.182 | 0.393¢ 0.400*
10 Picking  |-0.661( -0.735 [-0.643 | -0.693 | -0.792 | -0.121 | 0.363 | 0387 | 0285 | 1000 | . |0.102 | 0.246 0.161
11 TSS | 0.583] 0454|1397 [ 0.528 | 0.543 [ 9.506 | 1325 | 0576 | 041 | 0.745 LD | -0.013 | -0.151 0. 00K)
12 Protein -0.255| 0.308 [0.216 | 0.194 | 0.172 | -0.163 | 0517 | 0.168 | 0.231 0.002 -0.065 | 1.080 | 0234 0.246
13 Y/P -0.211] 0.458 |-0.440 | -0.511 | -0.378 | -0.0t7 [ 0.664 | 0.542 | 0.763 0.377 -0.271 [ 0.296 | 1.000 0.986%*
14 Yiha <0125 -0.329 | 330 | -0.39% | «0.252 | 0043 | 0.599 | 04%S | 0760 0257 | -0.8K | 0310 | 0977 1.000

PH = Plant height (em). DFFF = Days taken to first flowering, 509% IF = Days to 509% flowering. DFFS = Days to firsi fruit
setting, DFPP = Days to tirst pod picking, P/P = Number of pods/plant. PL = Pod length (em). PW = Pod weight (g). G/P
= Number of grains/pod, Pickings = Number of pickings, Y/ = Yicld/plant (g), Y/ha = Yicld/hectare (g). 1TSS =T.8.S.

of green seeds (%), Protein = Protein content in pods (9%).

% Significant at P = 0,01 level of significance
* Significant at P = 0.05 level of significance




Table 2.
phenotypic level

Dircet (diagonal) and indirect offects

of different characters

on pod yicld per plant in pea at genotypic and

Characlers PH DFF 50 F |I-FS 1-Pp P/P PL. PwW G/P ll’ickiugs ‘I'SS [Protein |Y7P
PEI [ 04538 ‘05K |00209  [4.1673 [0.5761 00355 |0.12a1 [-0.2355 [00140 [0.0086 <0087 [4035% [-00964
G 0.4633 02433 100790 [0.5:02 [t S8R0 1873 (01924 [-1.2932 [-0.054)  [-0.0601 -0.017 [0.0993  [-0.2108
DFF 14 02533 095  10.0297 “0.237? 02644 0.0]32 [008528 |-0.0752 [OXM6  O.0XWY -0, (073 |0 05TL -0.32617
4.2779 212337 Jora6s 07713 |20048 0ac [00xs? [-00102 [H 0160 |-0.0566 0.0325 [01196  [4pags2ve
S(¥S F r 02078 .0.8%59 o318 |.€.2548 [0.7721 00210 [-0.0789 [.0.215T7 [4).0080 [0.D0K7 -9.0068 (00320 [.0.31T)
G 103232 41,1636 [0.1137  |.02698 [2.01R2 02137 [0.1200 [-1.1196 [-00270 |-.038 00284 [0.0S30  [.0.a302°¢
1-FS P» 0 2857 08513 [00306  [€2652 [0757R 00226 [9©0921 |-0.2357 [00124  [0N09S 00088 [00352  [-0369.4+
G -0.3192 -1.0353  foarir [«0.2876 [2.0004 07285 [0.1434 [-1.ta76 [O.ngan  [4.0627 08 [0.0255  |«4S113+¢
1-0p P 0.3223 -0K966 [0.0303 |-02482 [0BO 00221 [4.0802 |-02161 |[D00GS [00I0R -00088 [00336 [€.2715
G .0.3497 -1.1807  [0.1086  [-02389 [2.t131 023355 01218 [-0.0119 [0.022Y o012 0.0389 [0.0668  |.037R3%
P/ P» 0.3347 -0.2608 [0.0139 [0.1219 [0.3721 -0.0481 [0.1365 |-02851 |-0.0194 [0.0054 0.0069 [0.0462 [0.0705
G -0.4343 04531 [0.0678  [a510 [1.2218 1.2720 [0.2281 |-1.2638 |0.0601  [-0.0381 00362 [-00615 [«.0175
PL [ 02162 0.1000  |-0.0095  [ooR2s 02360 00248 02641 [0.2187 00375  [-0.%HS 00052 [0.0884  [0.3952%
G 0.30% 03649 [0.0472 [03936 [-0.89D?7 010 [0.2689 [14627 [o.w31  [0.032y 00233 (02010 [4.0n36**
PW P 203 045K ooy o722 [oax21 00577 [oisel [os6 Jo.o2rs  [oaxax R3S [D0IGL [.36997
G 0.3852 0.7483  [-0.0%41 [0.6230 [-1.5519 -1.001? [0.2791 [1.5130 [0.0880  |0.0532 00312 [n.0053  [0.54207
GrP P 0.1199 00770 |-0.0845 [0.0584 [.0.0939 0.0166 [0.1755 [0.1772 [0.0564  |-0.0032 00061 [0.469 [0.3926*
G 0.2215 0.1746  |0.0269 [0.2764 [0.4112 0.6699 |0.2356 [1.1750 [o.114t  [0.025R 0.0300 [0.0899 [0.7637~*
Pickings P 02726  [06613 00195 [0.1763 |0.6146 00183 [0.08s39 [0.1727 [o0127 [-00142 00127 [00261 [0.2164
G 0 3021 09152 [00731 [05455 |-16740 ©0.5359 [-0.1049 [0.8895 [0.0325 0905 -00534 [00358 |0.3769%
'TSS P 0.196% 06l Joortd |0 L1sE |05 00166 [00685 [-0.1338 [00t72  |0.0000 10,0201 [00033  [o.1510
G 02712 05656 [003s2 |08 [1L1476 V6237 [omdo [[VE21 [0U978 JouveTs 00716 [0.0254 |0.2715
Protean (I -0.0615 -9.2108  |0.6033 .0.0362 0.t034 0087 [0.0003 [0.0048 [o.0102 0.0915 00003 [0.2581  |0.2342
G TR D82 00246 015 [0.36W £.2077 [0.1399 (02548 Jo.026d |u.ous? 0.0047  [0.0857  [0.2061

PH = Average plant height (cm). DEF = Days taken

*e signiticant a1t P = 0.01 Jevel of sipnificance. * significant at P = 0.05 level of significance, Rexidual eftects :

0.338. (Note - Diagonal values are Jirxt cifece.)

to first llowering, S0% [ = Days to S0% tlowering. I-FS = Days to first fruit
setting, L-PP = Days o first pod picking, P/P = Average number of pods per plant, PL = Average pods length (em), PW = Average
pud weight (2). G/P = Average number of griins per pod, Pickings = Average number of pickings, Y/P = Average vield per plant ().
Y/ha = Average yield per hectare (q). TSS = T.S.8. of gicen seeds (°B), Protcin = Protein content in pods ()
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phenotypic =2 0511, geaolypic = -






