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Genetic Evaluation and Path Analysis in Amaranthus

5. R. SREE RANGASAMYY, S, SAMBANDAMURTHIZ and M, MURUGESANS

Estimates of genstic paramoters, genotypic correlation coeflicient and path analysis
were made on seedling porformance with 19 different genolype collections In - Amaranthus
sp. which is the chief source of green leafy vegotable in trepies. This study of seedling
population for green leafy yiold. and its components was made during April and July
seascns in 1976, The studies bLrought out significant differences among genolypss
in respect of the yield components and also higher extent of variation as revesled E}v
genetic estimates, The variation was high in length of siem and weight of plants followed
By number of leaves, All these choracters affernd scope for selection in that order
mentioned only, a5 inferred {rom estimates of H and GA. The genoiypic correlation
was higher than phenotypic conelations in both the seasons. Howeveor, in respect of
number of leaves per plant and weight of stam the relationship n'm reversed i.e. pheno-
typic correlation was higher than genotypic in April as compared to July sowing. The
direct effect of langth of stem on yield as shown. by path analysis also was reversed in
April season as comparad to July season. The investigation also broughi out the existance
of stropg Genotype x Environment (G x E) interactions in the diverse genetic papulation

of Amoranthus.

Amaranthus spp. s major source
for green leafy vegetables. The seed-
lings or juveniles or their leaves
gonstitute the source for green lsafy
vegetables rich in energy and nutri-
ents contents. Species of Amaranthus
grown as greens vary in number, The

seedlings population raised as greens.

from different varieties or genotypes
represent different stages of variation
in the genus.

The genetic behaviour of 1he
population of Amarenthus has received
practically no assessment. Hence a
study was carried out to estimate
the seedlings behaviour in respect
of growth, number of leaves per piant

and plant weight. All these three
charactets studies herein contribute
1owards the bulk of green matter
yield which forms green lealy vege-
tables. In the present study, an eva-
luation of the genetic behaviour of
seedling population of diverse sources
has been mace and the results are pre-
sented, '

MATERIAL AND METHODS:

Ninteen genotypes from different
sources were grown during two sea-
sons viz. April 1976 and July 1976
at the farm of Krishi Vigyan Kendra,
Pondicherry. The 19 varieties grown
are Co, 1, Culture 2, Ai, A3, A16, A1,

1.23nd 3, Tamilnadu Agricultnral Univarsity, Coimbatore-641 003,
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Ad44, ABB, Selection 1 and 2, Thandu-
keerai, Arakeerai, Thandukeerai Red, Siru-
keerai, Molai Keeroi, Paruppukkeerai and
Green Braod leaf, The experiment was
conducted in a randomised complete
block design with three replications.
The gross plot size was 1.2 M ¥ 1.2 M
. and the net plot size was 1 M X 1 M.
A basal dose of 1.5 kg FYM per M2
and top dressing in the form of urea
at the rate of 25 kgfha was given on
15th day. Twenty days old seedlings
were harvested and data were re-
corded on ten randomly selected plants
from each plot.

Analysis of variance, estimates of
genetic parameters such as genotypic
and phenotypic coefficient of varia-
tions, heritability, genotypic and
phenotypic correiations and path an-
alysis were done with the data. Heri-
tsbility estimates were computed as
suggested by Rawlings et al. (1958).
Phenotypic and genotypic correlation
coefficients were computed by pro-
cedures suggested by Johnson et al.
(1955). Path analysis was done by
the method of Dewey and Lu (1959).

RESULTS AND DISCUSSION

The anzlysis of varience showed
that differences among the varieties
were significant for all the plant char-
acters in both seasons excepting for
the weight of plants in July season.
The characters evaluated namely
height of plant, number of leaves and
weight of plants exhibited wide range
of variation in expression of the traits
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among the 19 genotypes during April
sowing (Table |). Length of stem and
weight of plants showed higher ex-
tent of wvariation than number of
leaves. The P.C.V. was higher than
G.c.V. Likewise in expression of H
and G.A. as percentage over mesn
also the traits showed the same trend.
In general, the genetic expression in
the greens was highest for weight of
plants.

A comparison of the perlormance
of the same genotypes in July exhibited
almost a similar trend in respect of
the traits for genetic expression such
as PCV, GCV, H, and G.A, weight
of plants slways showing higher ox-
pression. The estimates for H was
however. much higher in April than in
July season especially for weight of
plants. The mean expression n_f all
the traits was higher in July season
than in April season.

The estimates of the phenotypic
and genotypic correlation coefficients
brought out that in general, the geno-
typic correlation was higher than
phenotypic correlation (Table 1) in
both the seasons excepting between
number of leaves and weight of plan's
in April sewing in which the relative
magnitude of phenotypic and geno-
typic correlation was reversed as com-
pared to July season. The genotypic
correlations were also significant in-
dicating scope for higher responses
for effective selections to achieve
significant improvements in breeding
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TABLE B Mean, Range, Estimates of G, C, V.. P, C. V., Huntahulnw and Ganelic r-.dvnnr:a’sn

Ahmaranthus

April 1876 : - daly 1976 f

Lengthof  No.of  Wiof  Lengthel  Nocol  ~Wi'of'

stem leaves 10 plants stem feaves 10 plants
{em) per plant (a) fem) . per plant o).
Mean 14,6 5,5 18,4 168 83 . 206
F. test by ;: & & * & 1" .IN_E.:

5. C. M, .19 0.45  1.64 1607 060 . —

c.p, 3.87 .30 470 4.87 172 7 =
Range © 8,7-84.1 4=10 g-31 8.5-29,3 3113 11“;';'.35
Phenotypic C. V, (%) 21.6 14.8 245 14,8 165 25
Genotypic C. V. (%) 20.p 12,4 228 M3 75 135
Heritability (%, . 85.8 69,4 86.8 61,1 58.4 7 277
Genetic advance in per cent 8.2 17.9 42.8 18.2 12.8 14,9

over mean

* and ** significant at P=0.01. and F-fl 05 respectively
N.5: Not significant

TABLE |1: Estimates of Phenotypic (1p) & Genotypic (rg)-Correlation Cellicients. !'-:-r
Yield Componenisin Amaronthus.

April 1876 July 1876
Character
Mo, of laaves W, of Neo. of leaves ‘Wi, af
per plant 10 plarits per plant *10 plants
Length of siem rp 0.4519 0,3609 0,3002 . 0.6703=
rg 0.5667% 0.4468 - 0,6672%a 07411%%
No. of leaves per plant rp © 047519 . 0.2054

1a _ 0.3725 _ . 0,5836%

*  .Sig.at p=0.05
*%  Sjg at p=0.00

Note : Cormelation coefficients exceeding 0.456 and 0,575 are significant a1 0,05 and 0,01
levels respectively.
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TABLE: 1[l, Path Coefficient Analpsis for Yield Components in Ameronthus

Effects through Genctypic
corralation
Length of MNo. of leaves with Residusl
stem per plant yield
AFPRIL 1976
Length of stem 0.2618 0.1851 0.4468 0.8631
Mo, ef leaves per plant 0,1483 0.3268 0.4751 } :
JULY 1876
Length of stem 0.6294 0.1117 0.7411 0,651
No. of leaves par plant 0.4137 0.16929 0.5836 } ’

Figures Bold connote the direct effecis and the res| indicate indirect effects,

for guick growing and high green
matter producing greens.

The path analysis carried out to
bring out the direct effect of each
of the components on the green yield
showed that the direct effect of num-
ber of leafs per plant on yield was
higher than the direct effect of length
of stem in April season and thet of
direct effect of length of stem higher
than the direct effect of number of
leaves during July season (Table II1).
Among the indirect effect length of
stem through number of leaves was
higher than the other indirect effect
in April season (Table I1l). This trend
was also quite reversed in July sea-
son as compared to April season. It is
inferred from the presen study that
there exist strong G + E interactions
in repect of individual characters and
in their contribution to the overall
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performance of seedling population.
An overall consideration indicate that
the length of stem, number of leaves
per plant and seedling weight offer
scope for selection in view of their
expression of high values of H’and
GA and also higher values in geno-
typic correlations besides the larger
G.C.V. and fairly high direct effects in
path analysis.

In this study, in both the season,
the genotypic correlations were higher
than phenotypic revealing that greater
reliance could be made in selections
in juvenilefseedling population for
effecting improvement in green yields.
The path analysis also corroborated
the high direct effects of length of
stem in April season and that is num-
ber of leaves during July season
connoting differential influence of sea-
sons due to strong G xE,
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