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Genotypic and Phenotypic Variability and Analysis of Character

Association in SafHower (Carthamus tinctorius L.)
K. B. TREHAN' and S, K. MEHTA=

The siudy underiaken in 13 varieties of safllower indicated that highest genolypi
and phénoiypic coefficient of variation was observed in number ol seeds on  primary
branches followed by yield per plant. The lowest was for days to maturity,  Herita-
bility walues ranged from 43,48 per cent for number of primary branches and

98.62 per cent for number of seeds on primary. branches. These traits also
combined with hinh genetie advance, indicating scope for the improvement of these
characters through selection. Highly significant  and  positive  correlation  existed

between vield per plant with number of sesds on primary branches and secondary
branches and with number of primary branches.

Safflower (Carthamus tinctorius L.)
has been grown in different parts of
India for oil. In Rajasthan it has
recently been introduced asan oilseed
crop. It was felt worthwhile to study
the available material for its genetic
variability in different plant characters.
A study was therefore, undertzken
to partition the observed variability into
heritable and non-heritable components.
Estimation of comrelation between
yield and its contributing characters in
safflower was also made.

MATERIALS AND METHODS

The material for the present study
consisted of 13 cultivars received from
diverse sources in South India. The trial
was laid out in randomised block design
with four replications during Rabiseason
1973-74. Each variety in @ replication
had six rows of b meters length with a
spacing of 60 c¢cm x 30 cm. Five com-
petitive plants were selected from the
middle rows at random for recording
observations. Their mean values were

used for statistical analysis. Observations
were recorded on ten plant characters
viz. height of the plant, days to flower,
days to maturity, number of primary
branches, number of secondary
branches, number of seeds on main
branch, number of seeds on primary
branches, number of seeds on secondary
branches, 100-seed weight and vield
per plant. The correlation coefficients
and other genetic parameters were esti-
mated as per the conventional proce-

dures.
RESULTS AND DISCUSSION

The estimates of genotypic and
phenotypic variances were the highest
for the number of seeds formed on
primary and secondary branches and
were lowest for 100-seed weigh:
(Table 1). Bhargava et af. (1971) also
observed the lowest genotypic and phe-
notypic variance for 1000 seed weight
in yellowsarson. Highdegree of geno-
typic coefficient of variation was observ-
ed for number of seeds on primary bran-
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TABLE |. Mean and Range for various plant characies in 5aflll:‘:'-'-'EI.
Sharacior Rangs Mian dl‘__ui_rruep___ﬂ 0. '{F':zl]._r:sﬁ'; I_
Plant height (cm} 62-76 71.28 * 2.87 G.55% 5.82
Jays 1o flower 110115 116.44 + 0.81 57,1340 1.64
Days to maturily 114-153 149.05 + 1.10 3.06" " 994
Ao, of primary branches Bt a.96 + 2.88 4,08 .78
MNo. of secondary brenches 17-29 7513 i 1.43 3.2674 290
Seads on main beanch 10-18 13.47 + 0.94 11.13% 1.91
Sceds on primary branches 72170 126.69 + 2.72 287.33-* 8 49
Seeds on sccondary branches  144-260  181.85 + 4,02 101,92 211
100-seed waight (g) 3.34-5.39 4.68 + 0.13 26,201 0.26
Yield/plant (g} 10.45-20.85 1504 + 0.51 63.2% 1.03

ches and yield per plant, Bhardwaj er al.
(1969) in brown sarson and Bhargava
et al. (1971) observed high coefficient
of variation for yield per plant in yellow
sarson. High coefficient of variation
indicated high genetic variability in
these characters.

Estimates of heritability values
showed a wide range of variation from
43.48%, for number of primary branches
to 98.62% for the seeds formed on

TABLE |1

primary branches (Table 1I). High degree
of heritahility was observed for the num-
berof seeds formed on primary branches,
secondary branches, yield per plant,
days to flower and 100-seed weight.
Our findings are in conformily with
those of Bhardwaj et a/. (196%) in
brown sarson and Bhargava 2f 2/.(1961)
in yellow sarson. The expected genetic
advance expressed in percentage of
mean revealed large differences among
various characters studied. It ranged

Estimates of genolypic and phenotypic variances

Genotypic Phenotypic Genotypic Heritability 9 Genetic advance

Character variance  variance  co-efficient in ™ of mean
of variation
Plant height {cm) 22.89 258.28 G6.706 58.12 . 10.53
Days 1o flower 18.53 15.85 3.72 83.34 7.41
Days 1o maturity 4.29 §.72 1.28 53.83 2.28
Mo. of primary branches 1.19 2.73 10.82 43.48 14.81
No. of secondary branches + 745 11,56 10.82 64.43 17.80
Seeds on main branch 4.53 6.32 15,79 71.71 27.52
Seeds on secondary branches 814,67  B46.85 15.69 96.18 3-1 1
Seeds on primary branches 1058.36 1074.16 26,69 98.62 52,82
100-zeed weight (g} 0.23 0.27 10.24 86.29 19.61
Yield/plant (g) 8.16 8.68 18.84 93,96 37.90
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irom 2.28%, in days to maturity to
52.549; in number of seeds formed on
primary .branches.  High - genstic
-advance was obtained for number of
seeds formed on primary branches, on
secondary branches and yield per plant.
Bhardwaj er a/. (1969) and Bhargava
i al. (1971) also reported high genstic

advance for yield per plant in brown .
and yellow sarson respectively. In the-

oresent study high heritability values
with high genetic advance was observed
in number of seeds formed on primary
branches, on secondary branches and
yield per plant. This indicated that these
characters are less influenced by the
environment and selection for improve-
ment with these traits will be more
effective.

Correlations were worked out bet-
ween yield and vyield contributing
characters. Positive and significant
correlation of number of primary bran-
ches was observed with secondary bran-
ches, and highly significant with number
of seeds on primary branches(Table [11).
There was no significant correlation bet-
ween primary branches and yield per
plant. There was positive and significant
correlation between number of secon-
dary branches and number of seeds on
secondary branches, 100-seed weight
and vield per plant. Number of seeds
formedon primary and secondary bran-
ches were positively and highly correlat-
ed with yield per plant. Argikar et al.
(1957) reported positive correlation bet-
ween number of seeds and yield per
plant.  They reported a significant
correlation between yield and1000 seed
weight, Correlation studies indicated
that for selection of high yielding plants
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TABLE |1, Estimates of coralation co-atlicien:s
{r) botween vyield and plant characters,
i
i - = i
g 2 354 !
Characler #5 58 =8 3& =
o £} -~ B =
58 &2 g2 ¥E S
¢ S5 85 3% 3
=% wE = -3 =
Primary
branches 063" 0.70% 0,058 0.02 0.4
Secondary
branches 0268 0.5 0.81" 0.58°
Soads on
primary
branches 052 0.20 07144
Sgeds on
secondary
branches 0.09 D.43=
100-seed
weight (g) 0.63

more emphasis should be lsid on the
characters like number of secondary
branches, number of seeds on primary
branches and number of seeds on
secondary branches,

The authors are thankful to the
Director, Agricultural Experiment Sta-
tion, University of Udaipur for provid-
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