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Abstract: Forty six pea genotypes were evaluated for thirteen morphological characters during Rabi season,
2010 at Sher-e-Bangla Agricultural University, Dhaka, Bangladesh. Analysis of variance (ANOVA) test revealed
significant differences among the genotypes for all the traits. Days to first flowering, plant height, branches
plant , pod length, hundred seed weight, pods plant , seeds plant  and seed yield plant exhibited that they1 1 1 1

were controlled by additive gene action and selection for the improvement of these traits would be rewarding.
The phenotypic variance was higher than the corresponding genotypic variance for all the characters. All the
characters showed moderate to low phenotypic and genotypic coefficient of variation. Genotypic coefficient
of variation was the highest for hundred seed weight (37.24) followed by number of branches plant  (15.96)1

and seeds plant  (15.27). Hundred seed weight had the highest heritability (95.97). Pod length, hundred seed1

weight, pods plant  and seeds plant  showed significant positive genotypic and phenotypic correlation with1 1

seed yield. In path analysis, plant height, internode length, hundred seed weight, number of seeds pod  and1

seedsplant  showed positive direct effect on yield. Considering genetic variability, correlation and path1

analysis, emphasis should be given on pod length, seeds pod , seeds plant  and hundred seed weight during1 1

breeding program to improve seed yield of pea. 
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INTRODUCTION Pea contains 20-25% starch, 4-10% sugar, 0.6-1.5% fat and

Pea (Pisum sativum L.) is an important legume grown Bangladesh is a matter of great concern because most of
as a garden and field crop throughout the temperate the people are suffering from malnutrition [5]. Pea can play
regions of the world; it is also grown as a Rabi crop in an important role in this case and can help to meet up the
Bangladesh. Pea is valued primarily for the nutritional nutritional deficiencies. It is predominantly export food
quality of its seeds. Pea protein is low in sulfur containing item and cash crop of the world constituting about 40
amino acids i.e. cysteine and methionine, but rich in lysine percent of total trading in pulses [6].
and other essential amino acids [1]. It is the source of The low yield is the main constrain for growing Pea in
protein having essential amino acids that have high Bangladesh. Therefore, breeders should emphasize on
nutritional values for resource poor households [2]. yield improvement of Pea. In order to increase the yield,
Moreover, some important minerals such as calcium, genetic variability is the prerequisites since it is the
phosphorus and iron are also present in abundant source of variation and raw material for yield improvement
quantities   in    pea    which   are   lacking   in   cereals [3]. work [7]. Assessment of genetic variability is also needed

2-4% minerals [4]. The present nutritional situation of
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for efficient parent selection in breeding program [8], long
term selection gain and exploitation of heterosis [7].
Furthermore, characters associated with yield are to be
determined by correlation and path coefficient analysis to
assist selection in yield improvement work. Though
correlation analysis indicates the association pattern of
component traits with yield, they also represent the
overall influence of a particular trait on yield rather than
providing cause and effect relationship. The path
coefficient analysis technique facilitates the partitioning
of genotypic correlation into direct and indirect
contribution of various characters on yield [7, 8, 9]. Such
information would be of great value in enabling the
breeder to specifically identify the important component
traits of yield and utilize the genetic stock for
improvement in a planned way.

Therefore, the objective of the present study was to
see the genetic variability in forty six promising pea
genotypes and carry out correlation and path analysis for
yield and yield components to assists plant breeder for
genetic improvement program.

MATERIALS AND METHODS

The study was conducted on forty six pea genotypes
(Table 1) during November, 2010 to February, 2011 at the
field laboratory of Sher-e-Bangla Agricultural University,
located at 23° 77´ N latitude and 90° 33´ E longitude at an
altitude of 8.6 m above sea level in Dhaka, Bangladesh.
Seeds were sown by hand drill in randomized complete
block design (RCBD) with three replications. Each plot
consisted of a single row of 3m long with row to row
distance of 50cm maintaining 10 plants per meter. Various
agronomic data were collected from ten randomly selected
plants.

The data were analyzed by MSTAT program for
ANOVA. Phenotypic variances, genotypic variances and
error variances were estimated following Johnson et al.
[10]. Genotypic and phenotypic coefficients of variation
were estimated according to Burton [11]. Broad sense
heritability, Genetic advance (GA) and Genetic advance in
percent of mean (GAPM) were estimated using the
formula suggested by Johnson et al.  [10]  and Hanson et
al. [12]. Genotypic and phenotypic correlation coefficient
were carried out using formula suggested by Miller et al.
[13], Johnson et al. [10] and Hanson et al.[12]. The
correlation coefficient were further partitioned into
components of direct and indirect effects by path
coefficient analysis developed by Wright [14] and later
described by Dewey and Lu [15].

Table 1: Name of forty six pea genotypes used in the present study.
Genotypic Code Genotypic Name Genotypic Code Genotypic Name
G1 BD-4135 G24 BD-4164
G2 BD-4136 G25 BD-4165
G3 BD-4137 G26 BD-4166
G4 BD-4138 G27 BD-4167
G5 BD-4139 G28 BD-4168
G6 BD-4141 G29 BD-4169
G7 BD-4142 G30 BD-4170
G8 BD-4143 G31 BD-4171
G9 BD-4144 G32 BD-4173
G10 BD-4145 G33 BD-4174
G11 BD-4146 G34 BD-4175
G12 BD-4147 G35 BD-4176
G13 BD-4149 G36 BD-4177
G14 BD-4150 G37 BD-4178
G15 BD-4151 G38 BD-4191
G16 BD-4152 G39 BD-4192
G17 BD-4153 G40 BD-4492
G18 BD-4156 G41 BD-6944
G19 BD-4159 G42 BD-7215
G20 BD-4160 G43 BD-7216
G21 BD-4161 G44 BD-7217
G22 BD-4162 G45 BD-7218
G23 BD-4163 G46 BARI Motor-1
Source: Bangladesh Agricultural Research Institute (BARI).

RESULTS AND DISCUSSION

Genetic Variation: All the morphological traits showed
highly significant variations among  the  genotypes
(Table 2). The phenotypic variance was higher than the
corresponding genotypic variance for all the characters
and showed moderate to low phenotypic and genotypic
coefficient of variation. High phenotypic and genotypic
variances with low environmental variance for all the
characters indicate the expression of the genes controlling
the characters is not markedly influenced by the
environmental conditions [16]. Environmental variances
were negligible for all the traits except plant height, pods
plant  and seeds plant . These three traits might be1 1

influenced in a small extent by the environmental factors.
The expressions of other traits are mainly due to the
genetic constituents rather than environmental influences.
The differences between GCV and PCV were moderate to
low (Fig. 1) for all characters studied which showed that
the environmental effects in the development of these
parameters are also low. Environmental coefficient of
variation was also low for branches plant , number of1

node plant , pods plant , seeds pod  and seed yield1 1 1

plant , and very low for other traits. Heritability was1

moderate to high for all traits which also supplemented
that genetic  constituents  are  the  main   source  of these
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Fig. 1: Genotypic and phenotypic variable in pea

Table 2: Estimation of genetic parameters in thirteen characters of forty sixpea genotypes

Parameters Range Mean MS  p g  e PCV GCV ECV Heritability GA (5%) GA(% mean) CV (%)2 2 2

DFF 41.00-50.33 47.32 21.04** 8.54 6.25 2.28 6.18 5.29 3.19 73.25 4.41 9.32 3.19
D50%F 54.00-57.67 55.46 2.39** 1.17 0.61 0.56 1.95 1.41 1.35 52.28 1.16 2.09 1.35
PH 55.56-111.59 88.30 199.69** 98.68 50.51 48.17 11.25 8.05 7.86 51.19 10.47 11.86 7.86
BPP 3.67-15.67 10.54 12.55** 6.90 2.83 4.08 24.93 15.96 19.16 40.95 2.22 21.06 19.16
NPP 12.67-22.67 15.37 10.29** 7.59 1.35 6.24 17.93 7.57 16.26 17.81 1.01 6.57 16.26
IL 4.64-7.20 5.83 0.35** 0.17 0.09 0.08 7.09 5.27 4.74 55.23 0.47 8.06 4.74
PL 3.53-7.66 3.89 1.04** 0.38 0.33 0.05 15.84 14.87 5.47 88.09 1.12 28.79 5.47
HSW 4.49-19.01 5.78 14.11** 4.84 4.64 0.19 38.02 37.24 7.63 95.97 4.35 75.26 7.63
PPP 18.33-78.33 59.04 356.43** 241.92 57.26 184.66 26.34 12.82 23.01 23.67 7.58 12.84 23.01
NSP 5.67-7.33 6.17 0.32** 0.21 0.05 0.16 7.51 3.76 6.50 25.06 0.24 3.89 6.50
SPP 78.33-291.00 219.30 5130.64** 2888.41 1121.12 1767.28 24.51 15.27 19.17 38.81 42.97 19.59 19.17
PM 81.33-124.67 85.89 4.71** 2.91 0.91 2.00 2.01 1.12 1.67 31.17 1.09 1.27 1.67
SYP 6.98-16.55 12.20 14.69** 8.50 3.10 5.41 23.92 14.43 19.07 36.41 2.19 17.95 19.07

** Correlation is significant at the 0.01 level., DFF = Days to first flowering, D50%F = Days to 50% flowering, PH = Plant height (cm), BPP = Branches per plant, NPP = Number of node per
plant, IL = Internode length (cm), PL = Pod length (cm),  HSW = Hundred seed weight (g), PPP = Pods per plant, NSP =  Number of seeds per pod, SPP = Seeds per plant, PM = Plant maturity,
SYP = Seed yield per plant (g),  MS = mean sum of square, CV (%) = Coefficient of variation,  p = Phenotypic variance, g = Genotypic variance and  e = Environmental variance. PCV2 2 2

= Phenotypic coefficient of variation, GCV = Genotypic coefficient of variation, ECV = Environmental coefficient of variation

traits. Estimates of heritability were varied from (17.81%) parameters could be improved in a large extent by plant
to (95.97%) which is similar tothe findings of Al-Aysh improvement program. High heritability and high genetic
[17]. Generally, heritability determines the effectiveness of advance in percent of mean of these traits showed that
selection. The effectiveness of selection for a trait these traits were under the control of additive gene and
depends on the relative importance of the genetic and selection for the improvement of these traits could be
environmental  factors   in  the  expression  of  phenotypic effective. High heritability coupled with low genetic
differences among genotypes in a population [18]. Genetic advance for pod length, number of seeds pod  and
advance was high for plant height, number of pods hundred seed weight were observed which is similar to
plant  and seeds plant  and low for all other traits. the findings of Singh et al. [19].1 1

Genetic advance (GA) in percent of mean for days to first
flowering, plant height, branches plant , pod length, Correlation among the  Traits: Seed  yield  showed1

hundred seed weight, pods plant , seeds plant  and (Table 3) significant positive correlation between number1 1

seed yield plant  were high showing that these of  branches  plant , node  plant , internode length, pod1

1

1 1
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Table 3:Pearson correlation coefficients among different pairs of yield and yield contributing characters for different genotype of pea

D50%F PH BPP NPP IL PL HSW PPP NSP SPP PM SYP

DFF 0.233** 0.010 -0.156 -0.019 0.004 0.087 0.075 -0.075 0.056 -0.036 -0.073 -0.016
D50%F -0.021 0.062 -0.027 -0.114 0.016 -0.089 -0.020 0.049 0.015 0.201* -0.147
PH 0.253** 0.629** 0.730** -0.429** -0.331** 0.404** -0.053 0.316** 0.146 0.159
BPP 0.064 0.106 -0.412** -0.442** 0.548** -0.252** 0.527** 0.213** 0.175*
NPP 0.608** 0.030 -0.007 0.208** 0.052 0.195* 0.063 0.194*
IL -0.339** -0.210** 0.243** -0.113 0.252** 0.056 0.220**
PL 0.896** -0.400** 0.416** -0.380** -0.373** 0.177*
HSW -0.402** 0.338** -0.405** -0.495** 0.300**
PPP -0.065 0.897** 0.122 0.587**
NSP -0.056 -0.149 0.168*
SPP 0.185* 0.677**
PM -0.241**

** = Significant at 1%, and * = Significant at 5%. DFF = Days to first flowering, D50%F = Days to 50% flowering, PH = Plant height (cm), BPP = Branches per plant, NPP = Number of node
per plant, IL = Internode length (cm), PL = Pod length (cm),  HSW = Hundred seed weight (g), PPP = Pods per plant, NSP =  Number of seeds per pod, SPP = Seeds per plant, PM = Plant
maturity, SYP = Seed yield per plant (g).

Table 4: Genotypic (G) and phenotypic (P) correlation coefficient among different pairs of yield and yield contributing characters for different genotypes of pea.

D50%F PH BPP NPP IL PL HSW PPP NSP SPP PM SYP

DFF G 0.383** 0.092 -0.322** 0.116 0.092 0.123 0.117 -0.125 0.293** -0.055 -0.214** 0.073
P 0.250** 0.043 -0.127 -0.009 0.076 0.087 0.082 -0.043 0.106 -0.011 -0.069 0.014

D50%F G 0.004 -0.092 -0.215** -0.207* -0.011 -0.083 -0.107 0.237** -0.018 0.321** -0.281**
P -0.041 0.014 -0.060 -0.122 0.012 -0.090 -1.906** 0.043 -0.034 0.164 -0.190*

PH G 0.302** 0.912** 0.976** -0.593** -0.497** 0.102 -0.723** 0.130 0.454** -0.294**
P 0.216** 0.632** 0.732** -0.438** -0.344** 0.378** -0.105 0.292** 0.131 0.123

BPP G 0.130 0.303** -0.709** -0.718** 1.157 -0.936** 0.892** 0.473** 0.043
P 0.011 0.093 -0.440** -0.470** 0.513** -0.325** 0.482** 0.154 0.110

NPP G 1.182* -0.208* 0.024 -0.275** -0.682** -0.241** -0.084 0.050
P 0.615** 0.026 -0.007 0.179* 0.047 0.152 0.013 0.162

IL G -0.458** -0.334** 0.201* -0.584** 0.214** 0.260** -0.002
P -0.340** -0.213** 0.235** -0.136 0.249** 0.053 0.212*

PL G 0.968** -0.919** 0.842** -0.728** -0.788** 0.280**
P 0.898** -0.416** 0.435** -0.404** -0.396** 0.179*

HSW G -0.861** 0.662** -0.687** -0.861** 0.426**
P -0.420** 0.340** -0.425** -0.513** 0.306**

PPP G -0.995** 1.013 0.678** 0.191*
P -0.118 0.895** 0.079 0.562**

NSP G -0.582** -0.209 -0.012
P -0.092 -0.160 0.138

SPP G 0.583** 0.330**
P 0.121 0.657**

PM G -0.513**
P -0.314**

** = Significant at 1%, and * = Significant at 5%. DFF = Days to first flowering, D50%F = Days to 50% flowering, PH = Plant height (cm), BPP = Branches per plant, NPP = Number of node
per plant, IL = Internode length (cm), PL = Pod length (cm),  HSW = Hundred seed weight (g), PPP = Pods per plant, NSP =  Number of seeds per pod, SPP = Seeds per plant, PM = Plant
maturity, SYP = Seed yield per plant (g).

length, hundred seed weight, pods plant , number of It is evident from Table 4 that the phenotypic1

seeds pod , seeds plant  and plant maturity. Seed yield correlation coefficients were larger in values as compared1 1

showed the highest significant positive correlation with to their respective genotypic correlation coefficient. This
seeds plant  followed by pods plant , hundred seed indicates greater contribution of phenotypic factor in the1 1

weight and internode length. Such result indicated that development of the association.
the increase of one character will increase in the correlated
character. Mahanta et al. [20], Singh and Singh (2006) [21] Path Analysis of  the  Traits: The  data  presented in
and Singh et al. [22] emphasized the importance of Table 5 showed that seeds plant  had the maximum
number of pods plant  in determining seed yield in pea. positive direct effect on yield  (0.977)  followed by1

Mahanta et al. [20], Singh et al. [22] and Achakzai [23] hundred  seed   weight   (0.889),    internode   length
have also reported similar finding that is hundred seed (0.097),  number   of   seeds  pod (0.033)  and  plant
weight exhibited significant and positive association with height (0.019), which was  similar  to  the  result of
seed yield plant . Therefore, to improve yield of pea, Ceyhan et al. [1]. Pod length showed  the   highest1

emphasis should be given on the correlated traits based negative   direct  effect  on  yield (-0.267)   followed      by
on the strength of their correlation. plant       maturity     (-0.063),   days   to    50%     flowering

1

1
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Table 5: Path coefficient analysis showing direct and indirect effects of different characters on yield of pea.
Indirect effect
------------------------------------------------------------------------------------------------------------------------------------------------------ Pearson correlation

Direct effect DFF D50%F PH BPP NPP IL PL HSW PPP NSP SPP PM with yield
DFF -0.027 - -0.012 0.000 0.004 0.001 0.000 -0.023 0.067 0.003 0.002 -0.035 0.005 -0.016
D50%F -0.050 -0.006 - 0.000 -0.002 0.001 -0.011 -0.004 -0.079 0.001 0.002 0.015 -0.013 -0.147
PH 0.019 0.000 0.001 - -0.007 -0.027 0.071 0.115 -0.294 -0.016 -0.002 0.309 -0.009 0.159
BPP -0.026 0.004 -0.003 0.005 - -0.003 0.010 0.110 -0.393 -0.022 -0.008 0.515 -0.013 0.175*
NPP -0.043 0.001 0.001 0.012 -0.002 - 0.059 -0.008 -0.006 -0.008 0.002 0.191 -0.004 0.194*
IL 0.097 0.000 0.006 0.014 -0.003 -0.026 - 0.091 -0.187 -0.010 -0.004 0.246 -0.004 0.220**
PL -0.267 -0.002 -0.001 -0.008 0.011 -0.001 -0.033 - 0.797 0.016 0.014 -0.371 0.023 0.177*
HSW 0.889 -0.002 0.004 -0.006 0.011 0.000 -0.020 -0.239 - 0.016 0.011 -0.396 0.031 0.300**
PPP -0.040 0.002 0.001 0.008 -0.014 -0.009 0.024 0.107 -0.357 - -0.002 0.876 -0.008 0.587**
NSP 0.033 -0.002 -0.002 -0.001 0.007 -0.002 -0.011 -0.111 0.300 0.003 - -0.055 0.009 0.168*
SPP 0.977 0.001 -0.001 0.006 -0.014 -0.008 0.024 0.101 -0.360 -0.036 -0.002 - -0.012 0.677**
PM -0.063 0.002 -0.010 0.003 -0.006 -0.003 0.005 0.100 -0.440 -0.005 -0.005 0.181 - -0.241**
Residual effect:  0.320, * = Significant at 5%, and ** = Significant at 1%. DFF = Days to first flowering, D50%F = Days to 50% flowering, PH = Plant height (cm), BPP = Branches per plant,
NPP = Number of node per plant, IL = Internode length (cm), PL = Pod length (cm),  HSW = Hundred seed weight (g), PPP = Pods per plant, NSP =  Number of seeds per pod, SPP = Seeds
per plant, PM = Plant maturity, SYP = Seed yield per plant (g).
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Though number of branches plant , number of node sativum L.). J. Agri. Res., 46(4): 333-340.1

plant , pod length and podsplant  showed highly 3. Haque, S.R., N. Akter, M.A.H. Khan, K. Kabir and1 1

significant positive correlation with seed yield, but they M.M. Islam, 2014. Yield potential of garden pea
showed negative direct effect on yield. But plant maturity varieties at varied harvesting time. Bangladesh
has negative direct effect and also significant negative Agron. J., 17(2): 21-28.
correlation with yield. Seedsplant  showed highest direct 4. Makasheva, R.K.H., 1983. The pea. Oxinion press1

effect on yield and also have highest positive significant pvt.Ltd.New Delhi, pp: 267.
correlation with seed yield. Therefore, this trait could 5. Mahbub,  M.M.,   M.M.   Rahman,   M.S.   Hossain,
consider for yield improvement. L. Nahar and B.J. Shirazy, 2016. Morphophysiological
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significant variations among the genotypes and the pea germplasmfor growth, yield and resistance
variations could be used in plant improvement program. against powdery mildew under theagro-climatic
Days to first flowering, plant height, branches per plant , conditions of Peshawar. Sarhad Journal of1
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traits, four traits viz, internode length, hundred seed Publishing GmbH & Co. KG, Saarbrucken, Germany,
weight, seeds pod  and seeds plant  showed highly pp: 1-45.1 1

positive correlation and positive direct effect on seed 8. Rahman, M.M., M.G. Rasul, M.K.  Bashar,  M.A.
yield. Therefore, emphasis should be given on these traits Syed and M.R. Islam, 2011. Parent selection for
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