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Estimation of genetic parameters, correlation and
path-co-efficient analysis of Amaranthus dubius
mait

B DEEPIKA CHANDRAVANSHI, DEEPA CHANDRAVANSHI, PRAVIN KUMAR
SHARMA AND CHETNA BANJARE

SUMMARY : Inthe present study, 25 genotypes and check variety CO-1 of Amaranthus dubiusMart.
Collected from different placesin the Chhattisgarh State were evaluated for different horticultural traits
for genetic variation, character association and genetic diversity. High to moderate GCV and PCV
values were found for fibre content %, harvest index %, dry matter %, fresh leaf weight, number of
branches/plant and |leaf breadth. Higher estimates of heritability coupled with higher genetic advance
were observed for fiber content %, number of leaves/plant and yield/plot. Association studies revealed
that genetic correlation co-efficients were higher than their phenotypic correlation co-efficients in
most cases. From the correlation and path analysis, it can be concluded that emphasis should be given
to plant height, number of leaves/plant, petiole length and stem girth for selecting high yielding
genotypes.

How to citethisarticle: Chandravanshi, Deepika, Chandravanshi, Deepa, Sharma, Pravin Kumar and Banjare,
Chetna (2017). Estimation of genetic parameters, correlation and path-co-efficient analysis of Amaranthus
dubius mart. Agric. Update, 12 (TECHSEAR-10) : 2874-2879.

only are eaten. These vegetables are popul ar
and important in oriental diets. Many leafy
vegetables are excellent sources of vitamins
A and C, mineralsand fibers, with dark green
leafy vegetables being a notable source of
protein (Larkcom, 1991). Amaranthus|eaves
arealternate, smpleand petiolate, with some
red or greenish colour and they are mostly
edible. The flower are very small purple or
dark red or yellow-green.

The experimental site was located at
Research and Instructiona Farm, Department
of Horticulture, College of Agriculture, Indira

BACKGROUND AND OBJECTIVES

Among leafy vegetables, Amaranthus
(Amaranthus spp.) is an annual C, plant that
growsbest at warm temperature and high light
intensities (El-Sharkawy et al. 1968) and is
regarded as the most common crop grownin
the Indo-Gangetic plains of eastern India
Amaranthus, belonging to the family
Amaranthaceae is one of the most nutritious
leafy vegetable widely cultivated throughout
India. Leafy vegetables commonly refer to
those vegetables whose leaves and petioles
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Gandhi Krishi Vishwavidyalaya, Raipur (C.G) having
with adeguate facilities for irrigation and drainage are
available. In Chhattisgarh, the life and economy of the
tribal andlocal peopleareintimately connected with the
natural vegetation. L eafy vegetablesplay amajor rolein
the nutritional requirement of the tribal and local
population in remote parts of the Chhattisgarh. The use
of leafy vegetables as food has been formed an integral
part of the culture and tradition of many indigenous
communities of the world. It constitutes an essential
component in the diet and food security of many tribal
and local communities particularly peopleliving around
the forest fringe. It is estimated that in India about 800
species are consumed as wild edible plants over the
country (Singhand Arora, 1978).

RESOURCES AND METHODS

The present investigation was conducted from July
to September 2014-15 and 2015-16 at Research and
Instructional Farm, Department of Horticulture, College
of Agriculture, Indira Gandhi Krishi Vishwavidyalaya,
Raipur (C.G) having with adequatefacilitiesfor irrigation
and drainage are avail able. Soil type at the experimental
site was clay-loam in texture having pH 5.5. The
experimental material consisted of 25 distinct genotypes
of vegetable amaranthus comprising both leaf and stem
types. Raipur district is situated in the central part of
Chhattisgarh, agro-climatologically known as
Chhattisgarh plains and lies between 21°16” N latitude
and 81°36° E longitude with an altitude of 289.56 meters
above the mean sea level. The experimental field was
laid out as per the experimental design. Field wasdivided
into small plotsaccording to treatments and replications
with randomized block design. The observations on
different growth parametersand leaf yield attributeswere
recorded on ten randomly selected competitive plants
from each plot of all replications. The method adapted
to record different observations on growth as well as
leaf yield contributing traits are given below in details.
The following observations were recorded as per the
NBPGR descriptor for germplasm and varietal evaluation
of leafy vegetable crops as per (Joshi et al., 2011).

Satistical analyses :

The observationswererecorded as per the NBPGR
descriptor for germplasm and varietal evaluation of |eafy
vegetable crops as per (Joshi et al., 2011). Data were

subjected to analysis of variance (Panse and Sukhatme
1978). The genotypic co-efficient of variation (GCV) and
phenotypic co-efficient of variation (PCV) were
calculated by the formula given by Burton (1952). For
the estimates of heritability and genetic advance as
percentage of mean, the method of Hanson et al. (1956)
wasfollowed. Later correlation co-efficients at genotypic
and phenotypic levels were calculated (Johnson et al.
1955). Path co-efficient was done as per Dewey and Lu
(1959).

OBSERVATIONS AND ANALYSIS

Theresults obtained from the present study aswell
as discussions have been summarized under following
heads:

Genetic variability and heritability analysis:

Thevariance analysis showed that genotypesdiffer
significantly among themselves for all the characters
under study. The co-efficient of variation (CV) were
below 10% for all the characters studied confirming the
reliability of the experiment and al so suggesting less G x
E interactions (Table 1). Genetic variability in the base
population plays a very important role in any crop
improvement programme. In the present study, GCV
agreed closely with PCV for all the traits except plant
height and leaf length but the magnitude of PCV was
higher than GCV for all cases (Table 1). The small
difference between PCV and GCV for aimost all the
traits indicated that the variability was primarily dueto
genotypic differences. Similar result have also been
reported by previous workers (Shukla et al. 2006). The
GCV ranged from 6.59 % to 36.8 %, while PCV ranged
from 8.18 % to 37.11 % (year 2014-15 and 2015-16).
High to moderate GCV and PCV valueswere found for
fiber content %, harvest %, dry matter %, number of
branches/plant, leaf breadth indicating the potential of
simple selection for theimprovement of these characters.
Highvaluesof co-efficient of variation for yield per plant
(Shukla et al. 2006) and number of leaf/plant (Anuja
2012a) have been observed.

Traits with high broad sense heritability estimates
suggest that they have high genetic potential; the effect
of theenvironment in determining themislow. Thevalues
of heritability estimateswere high for all the characters
except yield/plot, plant height, leaf length and harvest %
(year 2014-15) and plant height, yield/plot, petiolelength
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Table 1: Genetic par ameter of variability for yield and its component char acter in Amaranthus dubiusMart.: Year-2014-15 and 2015-16

Mean Range GCV % PCV % He{}}g‘;j)'“y GA % of mean

Characters 014 2015 Lo o151 2014 2015 2014 2015 2014 2015 2014 2015
15 16 15 16 15 16 15 16 15 16
Plant height (cm) 97.34 9517 84761011158 86001010035 659 380 818 569 6506 4469 1096 524
Number of leavesplant® 1975 1825 1467102833 13931027.33 2138 17.22 2211 1840 9351 8762 4259 3321
Number of Branches 350 350 20010467 20010567 2202 2266 2319 2658 9012 7271 4314 3981
plant™
Leaf length (cm) 339 304 26010400 21410403 1193 1759 1419 2109 7071 6952 2065 30.22
L eaf breadth (cm) 307 309 16910447 18810497 2228 2431 2298 2568 9402 8963 4463 4741
Petiole Length (cm) 259 271 17010353 19010397 1362 1326 1469 1649 8601 6462 2625 2195
Stem Girth (mm) 790 795 567101067 563101167 1592 1858 1622 1872 9639 9852 3228 37.98
Freshleaf weight (9) 14172 13069 874310 9587t0 2241 1718 2281 1735 9647 9809 4461 3506
195.50 199.11

Dry matter % 1357 1498 970102291 992102105 2287 2235 2493 2273 8418 9669 4326 4527
Duration of Crop 3694 3641 200104500 3000104500 1413 1400 1477 1403 9146 9964 27.86 28.79
Harvest % 575 493 33810891 34010807 2825 17.44 3104 2166 8284 6489 5287 2894
Fibre content % 991 922 375101567 202101583 3680 4542 3711 4553 9835 9950 7518 9331
Yidd/plot (kg) 254 266 17410294 17710337 846 1164 1383 1625 37.38 5125 1063 17.16

Table 2: Genotypic and phenotypic correlation coefficient between yield and its component charactersin Amaranthus dubius Mart.: Year- 14-15

01 02 03 04 05 QG 07 F?eih 09 10 11 _12 ;3
Character Pl_ant No. of No of Leaf Leaf Petiole Stem leaf Dry Duration  Harvest Fibre Ylel_(il
height leaves branches length  breadth length girth ; matter . o content plot
(cm)  plant®  plant® (cm) (cm) (cm) (mm) W?gg)’ht % of crop  index % % (kg)
1 G 1000 0.030 0.222 0.493*  0.356 0.095 0.390* -0.209 0.705**  -0.158 -0.180 0.112  0.530**
P 1000 -0.001 0.131 0.353 0.272 0066 0306 -0.169 0.563** -0.091 -0.083 0.072  0.597**
2. G 1.000 0.096 -0.177 0.097 0472 0.182 0.200 0.042 -0.352 0.125 -0.086  0.475*
P 1.000 0.100 -0.147 0.078  0.425* 0.182 0.198 0.034 -0.324 0.080 -0.075 0.042
3. G 1.000 0135 -0.015 -0.098 0116 -0.084 0.280 0.142 -0.341 -0.040 0.275
P 1.000 0.083 -0.004 -0107 0114 -0.071 0.224 0.112 -0.304  -0.031 0.184
4. G 1.000 0527** -0.160 -0.008 -0.021 0.348 -0.215 0.000 0.437* 0.155
P 1.000 0437 -0.096 -0.015 -0.003 0.276 -0.187 0.007 0.356 0.065
5. G 1.000 0.037 -0.147 0.309 0.127 -0.217 0.255 0.303 0.025
P 1.000 0015 -0.144 0.298 0.107 -0.192 0.232 0.292 -0.007
6. G 1.000 0.397* 0.213 -0.090  -0.481* 0.019 0.030 0.418*
P 1.000 0.350 0.196 -0.053  -0.416* 0.030 0.022 0.201
7. G 1.000 0.055 0.245 -0.037 0.208 0.292 0.397*
P 1.000 0.056 0.217 -0.038 0.176 0.288 -0.111
8. G 1.000 -0.380 -0.133  0.668**  0.206 0.137
P 1.000 -0.386 -0.130 0.621**  0.211 0.088
9. G 1.000 0.086 -0.370 0.106 -0.006
P 1.000 0.085 -0.340 0.081 -0.023
10. G 1.000 -0.008 -0.283 -0.342
P 1.000 0.031 -0.270 -0.259
11. G 1.000 0.083  -0.591**
P 1.000 0.080 -0.615**
12. G 1.000 0.333
P 1.000 0.213
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Table 3: Genotypic and phenotypic correlation coefficient between yield and its component charactersin Amaranthus dubiusMart.: Year-2015-16

08
01 02 03 04 05 06 07 Fresh 09 10 11 12 13
Character Pl_ant No. of No of Leaf Leaf Petiole Stem leaf Dry Duration Harvest Fiber vield
height leaves branches length  breadth length girth weicht matter of cro index % content ot (kg)
(cm) plant®  plant? (cm) (cm) (cm) (mm) (gg)) % P % P 9
1 G 1000 -0126 0.643** -0.059 0.223 -0.071 0.130 -0.054  0.005 0.144 -0.177 0.241 0.519*
P 1000 -0136  0.406* -0.005  0.109 -0.078 0.095 -0.011  0.001 0.092 -0.065 0.161  0.568**
2 G 1.000 0.270 0.117 0258  0.506**  0.373 0.492* -0.241  -0.254 0.063 -0.064  0.593**
P 1.000 0.252 0.070 0.226 0.406* 0350 0453* -0228 -0.234 0.081 -0.055 0.358
3 G 1.000 0.111 0.357 0.304 0.316 0.095 -0065  0.033 0.066 -0.048 0.065
P 1.000 0.144 0.242 0.286 0.264 0111  -0061  0.030 0.061 -0.035 0.077
4 G 1.000 0.742**  0.151 -0.020 0.237  -0.105 -0.343 0.066 0.242 -0.096
P 1.000 0.625**  0.175 -0.018 0211  -0.095 -0.286 0.040 0.197 -0.026
5 G 1.000 0.279 -0.142  0.448* -0.002 -0.270 0.164 0.153 0.080
P 1.000 0.177 -0.127  0416* -0.006 -0.257 0.141 0.142 0.049
6 G 1.000 0.560** 0.447* -0.007 -0.300 0.166 0.018 0.305
P 1.000 0.438* 0.344 0.011 -0.240 0.071 0.021 0.229
7 G 1.000 0219 -0002 0.070 -0.008 0289  0.501**
P 1.000 0.217 -0.005  0.069 -0.005 0.286 0.358
8 G 1000 -0.167 -0.210 0.551** 0.236 0.427*
P 1000 -0175 -0.209 -0451* 0.235 0.312
9 G 1.000 0.157 -0.088 0.011 -0.173
P 1.000 0.154 -0.088 0.013 -0.119
10 G 1.000 0.044 -0.211 -0.105
P 1.000 0.037 -0.211 -0.078
11 G 1.000 -0.060 -0.387
P 1.000 -0.034 -0.571**
12 G 1.000 0.340
P 1.000 0.233
Table 4: Direct and indirect effect of component character on yield in Amaranthus dubiusMart.: Year-2014-15
Plant No. of No of Leaf Leaf Petiole Stem  Freshleaf Dry Duration  Harvest Fibre
Character height leaves  branches length breadth length girth weight  matter of cro index %  content %
(cm) plant’  plant®  (cm)  (cm) (cm) (mm) (9 % P
Plant height (cm) 0.196 -0.007 0.049 0.050 -0.114 0068 -0.251 -0.121  -0.045 -0.009 0.126 0.054
No. of leaves plant™ 0.005 -0.236 0021 -0018 -0.031 0337 -0.117 0.116 -0.003  -0.021 -0.087 -0.041
No of branches plant™ 0.043 -0.022 0219 0.013 0.005 -0.070 -0.075 -0.048 -0.018  0.008 0.238 -0.019
Leaf length (cm) 0.096 0.041 0.029 0102 -0.169 -0.114  0.005 -0.012  -0.022 -0.013 -0.000 0.209
Leaf breadth (cm) 0.070 -0.023 -0.003 0.053 -0.319 0.027 0.095 0.179 -0.008  -0.013 -0.179 0.145
Petiolelength (cm) 0.018 -0.112 -0.021 -0.016 -0.012 0.713 -0.255 0.123 0.006  -0.028 -0.013 0.015
Stem girth (mm) 0.077 -0.043 0.025 -0.001 0.047 0283 -0.644 0.031 -0.015  -0.002 -0.146 0.140
Fresh leaf weight (g) -0.041 -0.047 -0.018 -0.002 -0.099 0152 -0.035 0.581 0.024  -0.008 -0.467 0.099
Dry matter % 0.138 -0.009 0.061 0.036 -0.041 -0.064 -0.157 -0.221  -0.063  0.005 0.259 0.015
Duration of crop -0.031 0.083 0.031 -0.022 0.069 -0.343 0.024 -0.077  -0.005  0.059 0.005 -0.136
Harvest index % -0.035 -0.029 -0.075 0.000 -0.081 0.013 -0.134 0.388 0.023 -0.0004 -0.701 0.039
Fibre content % 0.022 0.020 -0.009 0.045 -0.096 0.022  -0.188 0.120 -0.007  -0.017 -0.058 0.479
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and harvest % (year 2015-16). High heritability values
in vegetable amaranthus have also been reported
(Revanappa and Madalageri 1998; Shukla et al. 2006;
Anuja2012a). These heritability valueswerelikely to be
over estimated asin this calculation it was not possible
to exclude variation dueto different genetic components
and their interactions. The heritability estimates were,
therefore, to be considered with theselimitationsin view.

Correlation and path analysis:

Mutual association of traits is often expressed by
phenotypic, genotypic and environmental correlations
(Akinyele and Osekita 2006). Phenotypic correlation is
directly proportional to genotypic and environmental
correlations. On the other hand, a positive genetic
correlation between two desirabletraits makes selection
easy for improving both traits simultaneously while the
reverseisthe casefor negative correlation. In the present
study, genotypic correlation co-efficients were higher
than corresponding phenotypic correl ation co-efficients,
indicating greater contribution of genotypic factor inthe
growth and devel opment of thesetraits association (Table
2). Positive and significant (P d” 0.05) genotypic and
phenotypic correlations were observed for plant height
(r = 0.530, 0.597) and (r = 0.519, 0.568). Positive and
significant (P d” 0.05) genotypic correlations were
observed for number of leaves/plant (r =0.475) and (r =
0.593), petiole length (r = 0.418) and (r = 0.501), stem

girth (r = 0.397) and (r = 0.427) with green yield in the
year of 2014-15 and 2015-16 observation. Significantly
positive phenotypic correl ation between plant height and
foliage yield (Shukla et al. 2010; Anuja 2012 b) have
been reported. On the other hand, negative correlations
were exhibited for harvest % (r=-0.0.591, -0.615) and
(r =-0.505, -0.514) with greenyield. It could beimplied
that amaranthus genotypes having narrow leaves would
produce more green yield.

Among the 13 yield component traits, petiolelength
followed by fresh leaf weight and fiber content (Year
2014-15 analysis) and plant height followed by fresh leaf
weight and number of leaves per plant (Year 2015-16
analysis) showed substantial positive direct effect on
green yield per plot (Table 4 and 5) which is in
confirmation to the finding of Shuklaand Singh (2003),
Varalakshmi and Devaraju (2010). The direct selection
for these three characters could be beneficial for green
yield improvement of Amaranthus dubius Mart. since
these characters also showed significant positive
correlationwith greenyield per plot. Residual effect was
very low (-0.18 and -0.08) suggesting inclusion of
maximum green yield influencing characters of
Amaranthus dubius Mart. in the present analysis.

Conclusion :

From the study, it can be concluded that attention
should be paid on selection based on plant height, fresh
leaf weight, number of leaves per plant and fiber content

Table5: Direct and indirect effect of component character on yield in Amaranthus dubius Mart.: Year-2015-16

Plant  No. of No of Leaf Leaf Petiole  Stem . .
Craract g loves bohes fegh et e 9 ST os orop indecos comen %
Plant height (cm) 0.587 -0.057 -0.369 0.012 0.027 0.005 0.048 -0.029 -0.0004 0.001 0.102 -0.008
No. of leavesplant® -0.073  0.456 -0.154 -0.025 0.032 -0.033 0.138 0.268 0.021 -0.001 -0.036 0.002
No of branches 0377 0.122 -0.573 -0.024 0.044 -0.019 0.117 0.02 0.006 0.0002  -0.038 0.002
plant™
Leaf length (cm) -0.034 0.053 -0.063 -0.216 0.092 -0.009 -0.007 0.129 0.009 -0.002 -0.038 -0.008
Leaf breadth (cm) 0.130 0.118 -0.204 -0.160 0.124 -0.018 -0.052 0.244 0.0002 -0.002  -0.094 -0.005
Petiolelength (cm)  -0.041 0.231 -0.174 -0.032 0.035 -0.065 0.207 0.243 0.0006 -0.002  -0.095  -0.0006
Stem girth (mm) 0.076 0.170 -0.181 0.004 -0.018 -0.036 0.371 0.119 0.0001  0.0004  0.005 -0.009
Fresh leaf weight (g) -0.031 0.224 -0.054 -0.051 0.056 -0.029 0.081 0.544 0.014 -0.0012  -0.317 -0.008
Dry matter % 0.003 -0.109 0.037 0.022 -0.0003  0.0005 -0.0005 -0.091 -0.086 0.0009 0.051 -0.0004
Duration of crop 0.084 -0.115 -0.019 0.074 -0.034 0.019 0.026 -0.114 -0.014 0.006 -0.025 0.007
Harvest index % -0.103 0.028 -0.037 -0.014 0.021 -0.011 -0.003 0.299 0.008 0.0003  -0.576 0.002
Fiber content % 0.141  -0.029 0.027 -0.052 0.019 -0.001 0.107 0.129 -0.0009  -0.001 0.035 -0.033
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for green yield improvement of Amaranthus dubius
Mart.
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