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INTRODUCTION

Safflower is an important oilseed crop grown in India. It is
mainly grown in Maharashtra, Karnataka and parts of Andhra
Pradesh, Madhya Pradesh, Orissa, Bihar, etc. In Chhattisgarh
it is cultivated in an area of 600 hectares with a production of
200 tonnes and a productivity of 333 kg/ hectare. Whereas in
India the Safflower is grown in an area of 1, 78,000 hectares
with a production of 1, 14,000 tonnes and productivity of
641 kg/hectare in the year 2013-14. (Anonymous, 2015)
Variability for yield and ancillary traits (days to flowering, plant
height, number of capitulum, seed number, test weight and
seed yield), morphological (seed size, shape, hull types, hull
content) and biochemical traits (oil content) has been well
documented in safflower ( Johnson et al., 1955) . A few studies
have explored the relationships among seed yield components
and oil content in safflower. Capitulum numbers were
observed to be the most important components in breeding
for higher yield and oil content (Rao et al., 1977). Seed yield is
also affected by number of capitulum, test weight, plant height
and capitulum diameter in safflower (Roopa and Ravikumar,
2008).An improvement of a crop variety lies in the degree of
potential variability for the desired character in the breeding
material. It is important to decipher the effect of selection for
yield traits on genetic gain for the primary trait under
consideration. Therefore the present investigation was carried
out to study the genetic variability among quantitative traits in
safflower genotypes lines for yield and ancillary characters.

MATERIALS AND METHODS

Twenty six genotypes included two checks A-1(Annigeri-1)

Spiny(National check), PBNS-12 (Check) and 24 genotypes
viz. GMU-7368, GMU-3635, AKS-94 -2 x GMU- 3821, NARI-
118, SSF-995 X GMU-3806, GMS-NARI-57 (Cross-13), AKS-
91-1-1 x GMU- 3802, AKS-91-1-1 x GMU- 3809, MS-06 X
PBNS-72(CROSS-15), RVS-12-13 X PBNS-12, Manjeera X GMU-
7403, AKS-91-1-1 X GMU-3806, PBNS-12 X GMU-4055, RSS-
11-17 X GMU-4037, GMU-6106 X Manjeera, GMU-7403 X
JSF-1, RVS-12-13 X Manjeera, GMU 7403 X Manjeera were
sown in month of November 2017 in RBD with three
replications. Each entries were sown in the plot size of 4 rows
of 4 meter length spaced 50 cm apart make a plot size of 8
m2. Observations were recorded on five randomly selected
competitive plants from each plot in each replication. The
characters selected for the observations were, rosette period
(Days), days to 50% flowering, days to maturity, plant height
(cm), no. of capitulum per plant, no. of seeds per capitulum,
no. of branches per plant, 100 seed weight (gms.), volume
weight (gms./100 ml of water volume), biological yield per
plot (kg), harvest index (%), seed yield / plot (kg).The data was
analyzed statistically for genotype and phenotype coefficients
of variation (Burton and Devane (1953), GCV and PCV values
were categorized as low, moderate and high values as
suggested by Shivasubramanian and Menon (1973) which
are as follows.

               Class Range
               Low 0-10%
 Moderate 10-20%
  High 20% and above

RESULTS  AND DISCUSSION

Mean sum of squares, error and coefficient of variation (%) for
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all the characters studied are presented in Table 1 and 2.
Almost all genotypes showed a considerable amount of
differences or variation in their mean performances with respect
to the characters studied. This indicates that, there is presence
of ample variability for the characters evaluated. It indicates
scope for selection and breeding of superior and desirable
genotypes. The analysis of variance (ANOVA) is presented in
Table 1. ANOVA revealed that the component of variance for
genotypes were positively highly significant for all the
characters studied viz. rosette period (34.98), days to 50%
flowering (103.69), days to maturity (67.97),plant height
(263.03), capitulum /plant (77.55), seeds per capitulum
(45.87), branches per plant (4.97), volume weight (gms /100
ml water volume) (60.01) and harvest index % (12.72) at 1%
level of significance, Whereas biological yield (2.08) at 5%
level of significance.  Characters viz. 100 seed weight (1.02)
and seed yield (0.16) were found positively non-significant.

The estimates of genetic variability, for seed yield per plant
and other characters are presented in Table 2. The estimates
of PCV were higher than GCV for most of the characters,
signifies the high influence of environment for evaluated
characters. However the differences between them were not
of high magnitude. High estimates of genotypic and
phenotypic coefficient of variation were observed for seed
yield per plot (kg) GCV (20.58 %) and PCV (21.21 %). Similar
results were reported by Lakshyadeep et al. (2005), Choulwar
(2005), Kumar (2010), Tariq et al.(2014), Achhale (2016), Patil
(2016) and Manjhi (2017).  Moderate GCV  were reported for
number of capitulum per plant (19.08 %), number of branches
per plant (17.90 %), 100 seed weight (gms) (14.43 %), number
of seeds per capitulum (12.52 %), biological yield per plot (kg)
(13.78 %) and harvest index% (10.62 %) . For the moderate
PCV number of capitulum per plant (19.90 %) followed by
number of branches per plant (19.24 %), 100 seed weight
(gms.) (14.65 %), biological yield per plot (kg) (13.90 %),
number of seeds per capitulum (13.90 %) and harvest index%
(12.08 %) were recorded. This result is supported by the results

of Mukta et al. (2008), Mahajan et al. (2009), Maryam et al.
(2011), Kumar et al. (2013), Puspavalli (2015) and Manjhi
(2017). Under the low GCV range plant height (cm) (9.15 %)
followed by volume weight (gms. /100 ml water volume) (9.11
%), rosette period (7.38 %), days to 50% flowering (5.27 %)
and days to maturity (3.16 %) were noticed. For the lowest
PCV magnitude plant height (cm) (9.75 %) followed by volume
weight (gms. /100 ml water volume) (9.11 %), rosette period
(8.11 %), days to 50% flowering (5.74 %) and days to maturity
(3.43 %) were found. Similar results were also reported by
Reddy (2004), Kumar et al. (2013), Puspavalli (2015) and Patil
(2016).
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209

STUDIES ON GENETIC VARIABILITY IN SAFFLOWER

and correlation studies in safflower (Carthamus tinctorius L.). J.
Oilseeds Res. 22(1):180-182.

Mahajan, P.V., Deshmukh, S.N. and Ratnaparkhi, R.D. 2009.
Evaluation of progenies selected from random mating population of
safflower using GMS lines. J. Oilseeds Res. 26(2): 156-158.

Manjhi, D., 2017. Evaluation for yield and oil content in some exotic
lines of safflower (Carthamus tinctorius L.). M.Sc. (Ag.) Thesis. Indira
Gandhi Krishi Vishwavidyalaya, Raipur, (Chhattisgarh).

Maryam, S.S., Zeinali, H. and Yousefi, E. 2011. Investigation of genetic
variation in safflower (Carthamus tinctorius L.) genotypes using agro-
morphological traits.  J. Agric. Sci. 7(2):101- 108.

Mukta, N., Gopinath, V.V. and Sreedhar, N. 2008. Studies on genetic
divergence in safflower (Carthamus tinctorius L.). Indian J. Genet.
21(2):120-122.

Patil, R.S., Rajesh, S., Patil, B. and Pavithra, K.P. 2016. Estimates of
genetic variability parameters of metric traits in safflower (Carthamus
tinctorius L.). J. Farm Sci. 29(1): 96 -97.

Pushpavalli, S., Sudhakar, C., Jyothi, R. and Raja, R.R. 2015.
Correlation and path coefficient analysis for the yield components of
safflower germplasm (Carthamus tinctorius L.). El. J. Pl. Breed. 7(2):

420-426.

Rao Ranga V., Ramachandram, M. and Arunachalam, V. 1977. An
analysis of association of components of yield and oil in safflower
(Carthamus tinctorius L.).Theor. Appl. Genet., Jul: 50(4): 185-191.

Reddy, M.V.S., Chand, P., Vidyadhar, B. and Devi, L.S. 2004. Nature
of association among some quantitative traits in F4 generation of
safflower (Carthamus tinctorius L.). Progressive Agric. 4: 51-53.

Roopa, V.K. and Ravikumar, R.L. 2008. Character association studies
on cultivars of safflower (Carthamus tinctorius L.). Karnataka J. Agric.
Sci. 21(3): 436-437.

Singh, R.K. and Chaudhary, B.D. 1985. Biometrical methods in
quantitative genetic analysis. Kalyani Publishers, New Delhi, Revd.
Ed.PP.39-68.

Sivasubramanian, S. and Menon, M. 1973. Heterosis and inbreeding
depression in rice. Madras Agric. J. 60: 1139-114.

Tariq, M., Tariq, M.A., Shah, M.K.N., Ijaz, M., Muhammad, Hassan,
F., Aftab, M., Aadal, N.K. and Hussain, T. 2014. Genetics and inter-
relationship of yield and yield related attributes in some genotypes of
safflower (Carthamus tinctorius L.) under rainfed conditions. J. Bio,
Agric. and Healthcare. 4(3):130-135.



210


