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Abstract- Genetic association and path coefficient analysis were studied at phenotypic and genotypic levels
in 19 genotypes of greengram for various quantitative characters during kharif 2022. The experimental
design which was used to conduct the experiment was a randomized block design. Analysis of variance
revealed highly significant differences among the genotypes for all the characters under study indicating
the presence of adequate variability among the varieties. Estimates of phenotypic coefficient of variation
(PCV) were higher than genotypic coefficient of variation (GCV) for all characters. High heritability was
observed with high genetic advance as mean percentage by 100 seed weight, biological yield and harvest
index. Number of clusters per plant, number of pods per plant, number of seeds per pod, 100 seed weight,
harvest index and seed protein content showed significant and positive phenotypic correlations in seed yield
per plant. Specific seed yield per plant showed significant and positive genotypic correlation with number
of clusters per plant, number of pods per plant, number of seeds per pod, 100 seed weight, harvest index
and seed protein content. High magnitude of positive direct effect at phenotypic level on grain yield per
plant was shown by number of clusters per plant, number of pods per plant, pod length, number of seeds
per pod, 100 seed weight, biological yield, harvest index and seed protein. High intensity of positive direct
effect at genotypic level on seed yield per plant, number of clusters per plant, harvest index, biological yield,

plant height and number of pods per plant was applied by material.

INTRODUCTION

Greengram is one of the most prominant pulses
grown in India. It is a rich source of protein, about
25% and very digestible. It is eaten in the form of
“dal” (either whole or split, shelled and unshelled).
This herb is used in South India as a vegetable or in
savory dishes. Greengram is a good source of
riboflavin and thiamin. Greengram improvement is
largely dependent on selection between multiple
parents with limited genetic variation. In self-
pollinated species such as Vigna, the main challenge
of the breeder is to concentrate superior alleles into
one pure line or cultivar. Because of the evolutionary
history of plants, it is clear that even the best plants
do not have what can be described as economic
value. The addition of high beneficiary alleles will
greatly increase the genetic worth of the optimal
population for breeders. A practical problem in this
process is to identify procedures that will provide

genetic information about breeding potential and
determine the proportion of advantageous alleles
present in one or more source populations in one or
more languages population. Correlation coefficient
analysis measures the correlation between different
plant traits and identifies traits that are the basis for
selection to improve genetic fertility. Correlation
studies in the selection of suitable cultivars will
provide reliable information on the nature, size and
direction of selection, especially when breeders
need to combine high yield potential with desired
agronomic traits and grain quality traits. Path
coefficient analysis is a standard regression
coefficient that measures the direct effect of one
variable on another variable. Direct harvesting is not
a safe method as it affects the environment.
Therefore, it is necessary to identify the
characteristics of components that can increase
yield.
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MATERIALS AND METHODS

The research trial was conducted at the Student
Instructor Farm, Chandra Shekhar Azad University
of Agriculture and Technology, Kanpur, consisting
of 19 greengram genotypes with three replications
in a randomized block design during kharif 2022.
Thirteen yield related parameters, namely days to
50% flowering, days to maturity, plant height (cm),
number of branches per plant, number of clusters
per plant, number of holes per plant, number of
seeds per pod, 100 - correlation in phenotype. and
genotype level and path coefficient analysis to assess
seed weight (g), biological yield (g), yield index (%),
seed protein content (%) and seed yield per plant (g)
were studied for the estimation of genotypic and
phenotypic correlation and direct and indirect
effects.

RESULTS AND DISCUSSION

Analysis of variance rectified the significant
differences for all the characters studied among the
genotypes, stipulating that there is sufficient
variability within the species. The estimated
phenotypic coefficient of variation (PCV) was higher
than the genotypic coefficient of variation (GCV) for
all characters. High heritability, high genetic
advance and weight of 100 seeds as an average
percentage, biological yield and yield index were
observed.

Correlation Coefficient Analysis

In Table 1 the present study of phenotypic
correlation, the most important trait seed yield per
plant displayed significant and positive phenotypic
correlation with number of clusters per plant,
number of pods per plant, number of seeds per pod,
100 seed weight, harvest index and seed protein
content and had exhibited significant and negative
correlation with days to 50% flowering, days to
maturity and plant height.

In Table 2 the present study in genotypic
correlation, the most important and dependent trait
seed yield per plant had exhibited significant and
positive genotypic association with number of
clusters per plant, number of pods per plant,
number of seeds per pod, 100 seed weight, harvest
index and seed protein content and exhibited
significant and negative genotypic correlation with
days to 50% flowering, days to maturity, plant
height and number of branches per plant.

Overall, the genotypic correlation coefficients
were higher than phenotypic correlation coefficients
revealing that there is strong inherent association
between different pairs of characters in greengram
genotypes.The present studies were collaborated
with the findings of the earlier researchers
(Tejaswini et al., 2022 and Goyal et al., 2021)

In table 1 the present study of phenotypic
correlation, the most important trait seed yield per
plant displayed significant and positive phenotypic
correlation with number of clusters per plant,
number of pods per plant, number of seeds per pod,
100 seed weight, harvest index and seed protein
content and had exhibited significant and negative
correlation with days to 50% flowering, days to
maturity and plant height.

In Table 2 the present study in genotypic
correlation, the most important and dependent trait
seed yield per plant had exhibited significant and
positive genotypic association with number of
clusters per plant, number of pods per plant,
number of seeds per pod, 100 seed weight, harvest
index and seed protein content and exhibited
significant and negative genotypic correlation with
days to 50% flowering, days to maturity, plant
height and number of branches per plant.

Overall, the genotypic correlation coefficients
were higher than phenotypic correlation coefficients
revealing that there is strong inherent association
between different pairs of characters in greengram
genotypes. The present studies were collaborated
with the findings of the earlier researchers
(Tejaswini et al., 2022 and Goyal et al., 2021)

Path coefficient analysis

The direct and indirect effects of different characters
on plant seed production at the phenotype and
genotype levels are presented in Tables 3 and 4.

At the phenotypic level, the positive effect on
yield per plant is significantly influenced by the
number of clusters collected per plant, number of
plant fish, pod length, number of pods, weight of
100 seeds, biological yield, yield and seed index.
protein composition. At the phenotypic level, the
highest magnitude of negative effects on plant grain
yield was exertedby days to flowering, days to
maturity, plant height, and number of shoots per
shoot.

At the genotypic level of path analysis, the
positive effect was higher on seed yield per plant,
number of clusters per plant, yield index, biological
yield, plant height and number of plant shoots. At



Studies on Character Association and Path Coefficient Analysis for Yield and Yield Related Traits 719

«8€9€°0 13 (%) Fusyu0d UrRj01d pasg
«V6EF'0  TL6T°0- I (%) xopur 3s9AIeL]
LILT'0-  ««I¥G°0- x9CTE0- I (8) proi£ reordojorg
«LELT0  TLOT'0  8SPT'O- 190°0 I (8) 1ySrom pass-001
xC698°0  x+6CIE0 %+CL890 «x686T°0- #xICIF 0~ I pod 1ad spaas jo zaquuny
8C0°0-  xxG9G4°0- GLTTO-  ««I¥L0 £E£20°0  «x€65€°0- I (un) ya3us| pog
99990 x9909°0 TI0T'0 ««FCSF'0-  F9P00 91990 #+E£C9E°0~ I juerd 1ad spod jo 1aqunN
=86TL°0 x¥7659°0 GITT'0  #xGCCG0-  ««88Z%'0 +4SIFPE0 ««CETE0- xxS006°0 I juerd 1ad s1a93snpd jo BqUINN
90470 x+806€°0- €GT0-  #4CIPE0  #x9€8EL 0~ #xx68LE°0- ««CFFLO +FEEL 0~  xx168T0- I juerd 1od saypuelq Jo JoqunN
«=F6CF 0 8ITC0- %«G6€°0- #4CI8C0  GCE00 #1970~  ««FF69'0 ««ITEC0-  x«195°0- 2991°0 I (o) ySey juelg
xLC67 0" x«1G64°0- 8ET00  «F0ELE0  €EIT0- #4[L1G°0- %«8209°0 ++SET6'0-  x+¥£9°0~ «x6919°0 ¥90°0 I Aunyew 03 skeq
64190 «¥C0L0- LVLT'0  8%L0°0 6900  x«88T9°0- «€0CE0 #«xI¥GG0-  xx6655 0~ 80040  x«89C°0  x«G0TZ0 I Sunamoyy 9,06 01 skeq
@ weg (%) yuerd
] JUIIUOD (%) &) ) pod 1ad (u) 1od jueid rod  juerd 1ad (u) Surramory
PlRIX  umjoid  xopur pRIA JySom  speasjo  p8usl  spodjo  smsnp jo saypuerqjo Sy - Lumjewr 9,06 0}
po9g Pa9g  jsoAle[] [edIdo[org Pposs-Q00 JIoqunN  poJ  JIoquny  Ioquiny  _qunyN  jue] 03 ske(q skeq SLIVYL
“WRISUSID) UT SISJOBIRYD UMY} SUoWe JUSDF0)) uoneRiio)) did4jousn jo uonewnsy g d[qeL,
#8F8C0 I (%) yuayu0od Uraj01d pasg
#6EEV0  THIT0- I (9) Xopur 3soaTel]
L9910~ #4970~ «981€°0- T (3) praiA eorojorg
«I€LC0  FIIT0  90¥1°0- GC00 T (8) 1ySrom pass-o01
«€87'0  TIZ00 «00%€0  ¥4ST°0- TPOTO- T pod 1ad spaas jo requumN
67S0°0- «014C°0- TCIT0-  «68C€0 ¢C€00-  T400°0- T (u) p8us] pog
«E€8€°0  x8S8%0 SPL00  «96C€0-  9¥00 65800  FLELO- I juerd 1ad spod jo raquinN
«989%'0  wFTLED L4800  «904E°0- «68T€0  €FH00  6TETO-  «FSLFO I juerd 1ad s1aysnp jo raquInN
€20C0- £L60T°0- ¥ICI0-  «S9%€0 G8IT°0- 7900  «6IS7°0  £6£00-  SOLTO- 1 juerd 1ad saypueiq jo raqumN
«GG9€°0-  TPL00- «8%CE0- «0I8TO  Z¥PCO0 «094T°0- 98810 I180T°0-  C69T°0- 66110 T (wo) Sy ue[]
«6LE0- «8CFS0- TSE00 865C°0  €60°0- «€847°0- 68600 ««09859°0- «48TE0-  €980°0  6€0°0- T Ayunjew o3 she
«=CCV' 0~ «FT09°0- SLSTO G080°0  TIPE0'0  T60C0- 9€0T'0  ««888€°0- ««6%79€0- 89900  SPCTO0  «x£E0S0 T Sumamop %05 03 skeq
) (%) pod juerd  jquerd rod  juerd 1ad
juerd 1ad  jusyu0d (%) ) ) 1ad (ud) 1d spod smsnp  sayouerq  (wd) Surromory
pEIX  umord  xepur proik JySrom  spass jo  ypdusr jo jo jo W8y Lunjewr 9,06 03
pasg po9g  3seAlep] [edrdo[org pass-00] IoqunyN  POJ Bquny Iequny l_quny  jue[] 03sdeq  sAeq SLIVL

"wrer3uaaIn) Ul S19joerel Uy} Suoure JUabgJao)) uoneario)) didAjouayJ jo uonewnsy [ a[qeL,



MISHRA ET AL

720

££S£°0 = 103444 TV NdAISH 1609°0 = AIVNOS A

juerd
xx8€9€°0 x«V6EV' 0 LZILL'0-  #x£L€LT0  xxC698°0 8¢0°0- «x59995°0  ««8614°0 290LF°0-  sx6TF 0~ xxIT6V0- 5:6416°0- 12d p[oIA pasag yim uonep1io)
CLLY'81- 80¥9°¢C 9€66'6 88L6'1- 6844’9~  6CL6'cl  198T°'IL-  COSL'CI- 8766'1¢ 6CLl6'c 8989V  LVL6'CL (%) yusuoo urejord pasg
16891~ T699'8 av9L'C- 86VC 1~ 688°¢ 16¥6°'1- 96060 1866°0 8/91°C- 90%7°¢- €81I1°0 69671 (%) xoput 3svAa1el]
097 ¥~ <9699°C 6EVC'8 G20s0 CYor ¢ 68019 96CL'¢ 840¢¥- 7¥C9'8 verl'e  8¢cL'C 89190 (3) pratf 1eo13ojorg
G69C’1- €8T vl 0 0S8°I1T- CE]8Y 708C°0- 6750 €VL9'G- varsy 968¢°0- Ge6’'l 14180~ (8) 1ySrom pass-001
8¢e6'q- 1ce0'el-  4899°'¢ TPI8L  €€96'81-  ICI89 £9€°CL- €aLY'9- LS8T°L 899 TT 19086 TPel Tl pod 1od spass jo requinN
884C'8 €687'C 86018~ 685¢0- 61c6'C 797601 Q96'¢ LLTV'E 61CSCl- 86654~ 81999-  ¢€¥I19¢- () yy8usy pog
¢I¢s’0  v160°0 G68¢°0- 66€0°0 196°0 6L1¢0- 60980 ¢SLL0 71€9°0- G8C°0-  ¥984°0- LLY 0" jueld 1od spod jo requinN

L0ITL  LELTT V146G 9¢C’S 6¢CL’E 6vCy e €LV8'6 G601 gco0el-  THEr'9-  C0LE L €9 juerd 1ad s1e3snpo jo aquInN
¥¢e9's  avel'l 96€6'- ITI8'T c68L'1 erdVi gy er'c Sv19'¢ LITLY- T08L0- T806'T-  T8lee-  yueld xad saypueiq jo raquinN

s 0- 11201~ €660 9€80°0 ¢LIS'T- 7841 G0S8°0- CLvyl- avey o 1695°C  €¥91°0 98890 (uo) Y3y Juel]
8466'C ¥690°0-  CI99°I- 1¢8°0 9¢C 960°¢- 1€6S7 688¢C°¢ 8960°¢c-  91¢E0- 8¢0<e- qeLe e Aumyew o3 sAeq
6660 L 9994°'1-  T9524°0-  6969°0- 9<eT9 18¢e¢ e <0099 ¢699°S ce0l’4-  1604¢C- 6181°4-  LLOTOI- Suramory 9,06 03 seq
(%)
juayuod (%) 8) &) pod 1ad (uo) juerdrad jueidiad  jueidiad  (u) Surramory
urajord  xapur preiA JySem  spassjo  y8us]  spodjo smsnpjo sayouerqjo SLY Aumew 9,06 03
paag  jsearef] [edrdo[org poass-00] IOquINN pod pquny  IRquIny Bquny  jue[y oi3shkeq  sheq syredy,

‘wrer3uaain) ur [949] o1d£jouad je juerd 1od paih pass spremoy s1ejoeIeyd UIMIIL] JO $109J39 Jo21Ipul pue ([euoderp) 10911 F d[qeL

1£0S9°0 = 104444 TvNAIsad 8TP/0 =dIVNOS A
juerd 1ad
«8V8T0 +x6CET'0  L99T°0-  «I€LT0 €870  6790°0- €80  «989%°0 €C0T°0-  #x99€°0- #«¥64E°0- #x6CCF 0 PIRIA Pa9S Y3tm UOHRPII0D)
$00C0 6¢€00-  ££60°0- €¢T00 <v10°0 €7<0°0- 46070 9%£0°0 200 8710°0- 880T°0-  S0CI0- (%) yusyuod urejord pasg
TCLO0- 96€F°0 T10¥1°0-  8190°0- S6¥1°0 €6¥0°0- £2€00 98€0°0 ¥€90°0- 8¢¥I'0-  SST00 26900 (%) xopur 3saarel]
GLET0- ££60°0- ¥6C°0 29100 €9%0°0-  £960°0 69600~ 60T°0- 610T°0 9280°0 #9400 £€20°0 (3) potA Teoroorg
I1€0°0 T6E0°0- €G10°0 8870 £50°0- 600°0- 8C10°0 L1600 €€0°0- 69000 6SC0°0- 96000 (3) ySrem pass-001
6700 68IT0 1660°0-  STZ0°0- 66¥¢°0 Gc00°0- 10€0°0 Ga10°0 L1200 9960°0- ¥460°0- TELOO- pod 1ad spaas jo TaquunN
9%00- 6100 84600 G800'0-  CI00°0- 8691°0 €€20°0- G6€0°0- £920°0 €00 89100 94100 (wd) yy3us] pog
Q1900  ¥600°0 L1%0°0- 85000 60100 ¥410°0- 99¢1°0 20900 T0T0°0-  Z€T10°0- T¥vZ0°0-  T6¥0°0- juerd 1ad spod jo requmN
96400 88100 €600~ €000 6000 86700~ L10T°0 6€1T0 G9€0°0- T9€0'0- €0Z0°0-  840°0- juerd 1ad s193snd Jo I3qUINN]
avc0'0 14200 TLLO0- 9200 8€10°0-  Z00T'0- 8100 8¢0°0 6CCT0-  £920°0- T610°0-  6%10°0-  yuerd xad saypuelq jo requunN
9000 €€€0°0 88¢0°0-  SC000- €820°0 €610°0- 11100 €100 €CI00- S2¢0T'0- %000 1620°0- () 3oy jue(g
€€00°0 <C000°0-  9100°0- 90000 £100°0 9000°0- 9€00°0 2000 €000°0-  TO00'0  T900°0-  T€00°0- Aumyew o3 sAeq
9/0T°0 78C0°0- ¥¥I00- T1900°0- ¥4€0°0 G810°0- 9690°0 €990°0 C¢10°0- 8¢¥0°0- T1060°0-  6841°0- Suremory 9,06 03 skeq
(%)
juayuod (%) &) @) pod 1ad (o)  querd rod  juerd rod  juerd 1od (u) Surromory
ujord  xapur pI& ySem  spassjo  yBusl  spodjo sidsnp o saypuerqjo JYIWY Ajunjewr 9,06 03
poog  3searer] [eoido[org poss-QQ IdquUInN pod Rquny  IRqunN pquny  jue[] 03 ske( sheq sjrel],

‘wrer3uea1n) ur [949] d1dL3ouayd e jued 1od par pass spremo; siojoeIed US9)IIY} JO S3095F0 10IIpur pue (Teuoderp) 30a11(] *€ d[qeL



Studies on Character Association and Path Coefficient Analysis for Yield and Yield Related Traits 721

the phenotypic level, the magnitude of the higher
negative direct effect on grain yield per plant is
influenced by the number of plant shoots, seed
protein content, weight of 100 seeds, pod length,
days to 50% flowering, days to maturity and the
number of plant branches. The current study is
supported by the findings of previous researchers
(Muralidhara et al., 2015 and Ahmad et al., 2019).
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