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Abstract

The present study was carried out with 40 sunflower germplasm accessions to explore the extent of magnitude of genetic
variance, heritability (broad sense) and genetic advance as per cent of mean for yield attributing characters. The analysis of
variance revealed the existence of significant differences among the entries for all the traits studied. The phenotypic coefficient
of variation (PCV) was greater than genotypic coefficient of variation (GCV) for all the characters studied which implies that the
characters were highly influenced by the environmental effects. High PCV, GCV and genetic advance as per cent of mean was
recorded for seed yield per plant. High heritability coupled with high genetic advance as per cent of mean was noted for seed
yield per plant, 100 seed weight and plant height indicating that these characters were under the control of additive gene
effects. Selection based on these characters would be effective in designing future sunflower breeding strategy.
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Introduction

Sunflower (Helianthus annuus L.) plays a pivotal role in
global agriculture as a versatile oilseed crop belonging to
Asteraceae family. In world, the countries like Russia,
Ukraine, Argentina, China, France, USA, Spain and India
contributed about 14% to 16 % of vegetable oils, 7% of the
oilcake and meal produced from oil seeds. In India,
Andhra Pradesh, Telangana, Karnataka, Tamil Nadu,
Maharashtra and Punjab are the lead producing states of
sunflower. The sunflower crop is occupied in an area of
2.41 lakh ha with a production of 2.79 lakh tonnes and
productivity of 963 Kg/ha in India (1).

Presently, the area of sunflower crop is reduced due
to the fact that unavailability of the good quality seed, bird
damage, menace of diseases such as Alternaria, powdery
mildew, sunflower necrosis and sunflower leaf curl virus
disease and lack of attractive MSP at local market, shift in
cropping pattern (2). In this context, sunflower breeders
require genetic variability to isolate superior genotypes
with high yielding potential.

The success of any plant breeding program depends
on the genetic variability and selection skill of plant
breeder (3, 4). Presence of high variability for yield and
yield attributing traits offers much scope for crop
improvement (5) and is essential for developing
high-performing cultivars. Coefficients of variation
indicated the extent of variability relative to the mean, and
heritability estimates provided insights into the genetic
basis of the observed variation (6). Heritability estimates
along with genetic advance are also helpful in predicting
the grain yield under selection. Knowledge on heritability

and genetic advance of the character indicate the scope
for the important of a trait through selection. Grain yield
being a complex character is very difficult to improve by
selecting the genotypes for yield per se, therefore
identifying the characters which are closely related and
have contributed to yield becomes highly essential.

The study was framed with an objective to trace out
genetic variability in sunflower by identifying promising
accessions with desirable traits for further selection and
hybridization efforts.

Materials and Methods

The present investigation was carried out during rabi,
2022-23 with 40 sunflower germplasm accessions
(Table-1) to examine the nature and magnitude of
heritable variation for six yield attributing characters. The
field experiment was conducted at an altitude of 211.3 m
above mean sea level, latitude of 18.29 ° N and longitude
of 78.29 °E at ANGRAU, Regional Agricultural Research
Station, Nandyal, Andhra Pradesh. The experimental
material sown with a spacing of 60 x 30 cm in a row of 3m
length in randomized block design (RBD) replicated thrice.
Standard crop protection and production practices were
followed to raise a healthy crop. Observations were
recorded in five randomly selected plants per accession in
each replication for the six quantitative traits viz., days to
50% flowering, plant height, head diameter, 100 seed
weight, seed yield per plant and oil content except for days
to 50% flowering which recorded on plot basis.

The mean for each trait under each replication was
subjected to statistical analysis. The data for various

Received : July-2024; Revised : July-2024; Accepted : July-2024


mailto:bvr.prakashreddy@angrau.ac.in

122 Progressive Research : An International Journal 19 (2) July 2024

Table-1 : List of sunflower germplasm accessions utilized for the study.

S.No. Entry S.No. Entry S.No. Entry S.No. Entry
1. NDLB-2 11, NDSI 3 21. ARM243B 31. CMS-249B
2. NDLB-3 12. CMS-21B 22. HA243B 32, IB-5
3. NDLB-4 13. CMS-65B 23. ARM248B 33. CMS-17B
4, NDLB-5 14, CMS-104 B 24, CMS-265B 34, CMS-67B
5. NDLB-6 15. CMS-105B 25, CMS 302B 35. CMS-72B
6. NDLB-7 16. CMS-107B 26. CMS-597B 36. CMS-110 B
7. NDLB-8 17. CMS-108B 27. CMS-952B 37. HA 250B
8. NDSI-2 18. HA-112 B 28. CMS-1B 38. CMS-335B
9. CMS-2B 19. CMS-148B 29. CMS-248B 39. CMS-30B
10. CMS-11B 20. CMS-243B 30. NDSI-3 40. ARM249 B

Table-2 : ANOVA for six yield and its attributing traits in 40 sunflower germplasm accessions.

S. No. Characters Mean Squares
Replications (df:2) Genotypes (df:39) Error (df:39)
1. Days to 50% flowering 1.51 27.16* 4.28
2. Plant height (cm) 9.8 813.48** 220.23
3. Head Diameter (cm) 6.05 10.63** 5.35
4. 100 seed weight (g) 0.59 1.82** 0.25
5. Seed yield per plant (g) 1.52 12.88* 0.50
6. Qil content (%) 0.45 8.44* 3.60

Table-3 : Mean, Variability, Heritability, Genetic advance as per cent of mean for six yield and its attributing traits in 40

sunflower germplasm accessions.

Characters General Range PCV % GCV% Heritability Genetic Genetic
Mean (%) advance Advance as %

of mean
DFF 57.66 47-63.5 6.31 5.86 84.20 4.39 11.09
PH 97.87 67.5-157.5 20.60 17.59 92.90 3.2 30.95
HD 11.53 7.9-17.5 20.00 14.09 49.60 2.35 20.44
HSW 6.99 4.55-8.45 13.66 12.66 85.90 1.69 24.18
SY/P 19.82 16.5-26.6 21.79 21.54 96.10 5.02 25.33
ocC 35.52 29.22-38.38 5.78 4.37 57.31 2.42 6.82

Note: DFF-Days to 50% flowering, PH-Plant height (cm), HD-Head Diameter (cm), 100 SW-100 seed weight (g), SY/P- Seed yield per

plant (g), OC%-Oil content (%)

characters were statistically analyzed for significance by
using analysis of variance technique (7). The components
of variances were used to estimate the genotypic and
phenotypic coefficient of variance (8). Values of PCV and
GCV for all the traits were divided into three categories,
viz., >20 % (high), 10-20 % (moderate) and <10 % (low).
Heritability in broad sense was estimated as per the
method described by (9) and traits were classified as high
(<60%), moderate (30-60%) and low (0-30%) heritability
as per the method of (10) and expressed as percentage of
mean. Traits were classified as high (>20%), moderate
(10-20%) or low (0-10%) genetic advance as per the
method suggested by (11). The data analysis was carried
out with WINDOWSTAT 9.2 version software.

Results and Discussion

The phenotypic variation manifested by the genotype has
two components namely genotypic and environmental.
The ANOVA (Table-2) for six yield and its attributes

revealed highly significant differences among the
sunflower germplasm accessions for all the characters
under study, indicating adequate genetic variability in the
genetic resources and the differences can be attributed to
variations present in the genotypes as well as the
environmental factors. The estimates of PCV were higher
than GCV for all the characters under study (Table-3 and
Fig.-1) indicating that the characters were less influenced
by the environment. Higher amount of genetic variability
was displayed by the traits viz., seed yield per plant (21.79
PCV% and 21.54 GCV%), Plant height (20.60 PCV% and
17.59 GCV%) and head diameter (20.00 PCV% and 14.09
GCV%) implying that these traits attributed markedly to
the total genetic variability. These results are in
consonance with the findings of (12, 13, 14, 15, 16, 17,
18).

High heritability (>60%) coupled with high genetic
advance as per cent of mean (GAM) (>20%) reveals that
most likely the heritability is due to additive gene effects
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Fig.-1 : The Genotypic and Phenotypic coefficient of variation for the studied traits.
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Fig.-2 : Pattern of Heritability and Genetic advance as per cent of mean for the analyzed traits.

and simple selection may be rewarding for improving a for considerable variability that provides sufficient basis
particular trait. In the present study high heritability for selection by the breeder. The PCV for all the
coupled with high GAM was noticed for the traits, seed characters are higher than the GCV indicating that
yield per plant (96.10% heritability and 25.33 GAM) and masking effects of environment on the variability. The
plant height (92.90% heritability and 30.95 GAM) traits viz., seed yield per plant and plant height exhibited
indicated that predominance of additive gene action in the high PCV and GCV, High heritability and GAM and were
governance of these characters and hence selection of  found as good gain traits which would help in transferring
genotypes based on these characters would be more these traits through hybridization followed by recurrent

rewarding for target plant selection in early generation. selection.
(19, 20, 21, 22) also documented same kind of results for
plant height and seed yield per plant in sunflower. Acknowledgement
) The authors are thankful to ICAR-Indian Institute of Oil
Conclusion

seed Research (IIOR) and Regional Agricultural Research

The experimental material chosen for present Station (ANGRAU), Nandyal for providing the required

investigation differed in genotypic make up as evidenced
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facilities and sunflower accessions for conducting the
experiment.
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