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Abstract

Sunflower originated from Latin America, has become the major oil crop world wide. It is also
an important edible oil crop in Pakistan. Major research has been conducted regarding genetic
variance in sunflower. Sunflower hybrids are a focal point in contemporary research. The main
aim of conducting this study was to evaluate the performance of selected hybrids for different
parameters regarding yield and related traits Desired study was conducted at Agriculture
Research Institute (ARI) Quetta during the period of April to August 2009.. Data was collected
from ten hybrids of diverse origin; hybrids were US-666, FSS-64, Sierra, Barracuda, Roshan,
FH-385, NK-S-278, VDH-487, Blazer-CL, Ausigold-61. Eight traits were observed for these
hybrids, including days to flower initiation and completion, days to maturity, head diameter, plant
height, 100 seed weight, number of leaves per plant and oil contents. Correlation along with
heritability and genetic advance was determined for selected traits. On the basis of over all mean
performance hybrid Blazer-CL was found best among all the selected hybrids. Using Anova
significant difference was found for all the traits observed. High broad sense heritability and high
genetic advance was recorded for most of the studied traits. Mostly positive and significant
correlation was found among the observed traits.
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INTRODUCTION
Pakistan is suffering from acute shortage of
edible oil because the need of country is greater
than the domestic oil production. Sunflower can
be focused as the most suitable edible oil
source in Pakistan. It is short duration, relatively
drought tolerant and has shown potential to
reduce the existing gap between production and
consumption of edible oil. It can successfully be
grown over a wide range of geographic area
and is considered a crop adapted to a wide
range of environment (Khalifa et al 2000).
Sunflower yield is a complex character and
mostly undefined. The abilities to investigate
and manipulate the phenotype in selection
programs could be enhanced with improved
resolution of genetic factors that influence yield
and the rate at which genotypes proceed to its
physiological maturity (Machikowa and
Saetang, 2008; Weiss, 2000). The basic cause

of differences between genotypes in their
yield stability is the wide occurrence of
genotype and environment interactions
such as the ranking of the genotype
depends on the particular environmental
conditions where it is grown (Andrade
1995; Huehn, 1990).
Environmental conditions such as
temperature, rainfall and distribution
severely affect the growth and
development of the crop. Temperature and
moisture are major environmental
constrains which determine the rate of
plant development as well as oil
accumulation in sunflower (Pinthus, 2005,
Bange et al. 1997). It is concluded that an
efficient breeding strategy for sunflower
under moderate drought-stressed
conditions is the simultaneous selection
for seed yield in both rain-fed and irrigated
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environments together with selection for canopy
temperature and stem diameter (Hassan et al.
2005, Alza and Martinez, 2004; Kazi et al.
2002). The morphological characteristics of
sunflower such as days to maturity, plant height,
head diameter, number of achenes, achene
weight, seed yield per plant strongly affect the
seed yield and quality and quality of oil in
sunflower. Seed yield generally exhibit positive
and significant correlation with number of filled
seeds, head diameter and 1000-seed weight
(Arshad, et al.2007; Habib, 2006; Tahir et al.
2002) In a similar study, Machikowa and
Saetang (2008) found that the seed yield was
strongly correlated with head diameter and plant
height. A highly negative correlation coefficient
was found between days to flower and oil
content.

MATERIALS AND METHODS
Ten sunflower hybrids of diverse origin were
grown in a randomized complete block design
(RCBD), during April,2009 in the research field
at Agriculture Research Institute (ARI) Sariab
Quetta, Baluchistan. The hybrids were grown in
3 rows of 5 cm length with row-to-row and
plant-to-plant spacing of 75 and 25 cm apart,
respectively. Randomly sampled plants were
used for recording data. The trial was sown in
the month of April 2009 using randomized
complete block design having three replications.
The plot size was 3X 5 meter accommodating
4 rows 75 cm apart. Two seed were dibbled at
a uniform distance of 30 cm after first irrigation.
The following hybrids possessing different
morphogenetic plant characteristics and
maturity period were selected for study.

For achieving the desired goal following
characters were studied such as Days to
flower initiation (DFI), Days to flower
completion (DFC) , Days to maturity (DM),
Head diameter (HD), Plant height (PH) cm,
100 seed weight (HSW) in grams, Number
of leaves per plant and Oil content (Oil)%.
Statistical Analysis
The analysis of variance (ANOVA) for all
the traits was carried out separately as
described by Gomez and Gomez (1984)
to establish the level of significance among
hybrids with the following model.

In the present research, heritability
percentage in broad sense and other
genetic parameters of some quantitative
traits in the hybrids were determined by
adopting genetic analysis as suggested by
Breese (1972) and utilized by different
researchers. The genetic parameters
studied were:
1. Genetic variance = (MSG-MSE)/r
2. Phenotypic variance = MSG/r
3. Heritability percentage in broad
sense = h2(b.s)
4. Genetic gain or genetic advance
= (GA)
Where MSG and MSE are genotypic and
error mean squares respectively from
analysis of variance, r is the number of
replications and i=1.75 at 10% selection
intensity. Heritability in broad sense was
estimated according to Burton (1953),
which is as under:

h2 (b.s) = Vg/Vpx100
Heritability range =0-1.High heritability >
0.5, medium heritability=0.2-0.5 and low
heritability <0.2.Genetic advance was
computed at 10% intensity =1.75 and was
calculated by the following formula:

GA= i (Vp) h2
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RESULTS
Days to Maturity (DM)
There was significant difference (p-value
0.0312) among all the varieties. Mean values of
days to Maturity for Hybrids varied from 93 days
to 99 days and representing a net difference of
6 days. The lowest days to Maturity were
observed for the hybrids FSS-64 and Roshan.
Both hybrids took 93 days to mature. While
maximum days were taken by hybrid Blazer-CL
to mature. Fig 1 shows the highest peak for days
to maturity which were observed in the hybrid
Blazer-CL, while the two equally lowest peaks
for the days to maturity were observed in the
hybrid FSS-64 and Roshan. Table 3 showed
moderate heritability percentage in broad sense
(49.62 %), with enough genetic advance (3.81),
for days to flower completion. Moderate
heritability percentage with considerable genetic
advance, suggest that trait is some how suitable
for selection.

Figure 1: Graph Showing Days to maturity (DM)

Seed Weight (SW) g
A highly significant difference (p-value 0.00) for
seed weight among ten selected varieties of
hybrids were observed. Mean values of seed
weight among the hybrids ranged from (4.80)
grams to (7.16) grams representing a net
difference of about (2.36) grams. The hybrid
Sierra was found to contain the lowest seed
weight while the hybrids VDH-487 and US-666
contain the highest seed weight. Hybrid Sierra
have lowest seed weight and hybrid VDH-487,
have highest seed weight . The hybrids showed
high broad sense heritability percentage i.e.
98.70 % paired with low genetic advance, i.e.
0.92 (table 3). Low value of genetic advance
suggest that trait is controlled by environmental
effects and not desirable for selection. While
seed weight showed positive and non significant

correlation with days to maturity, plant
height, head diameter and oil contents.
Negatively significant correlation was
observed among seed weight and number
of leaves per plant.

Figure 2: Graph showing Seed Weight (SW) gm

Oil Contents (Oil %)
Significant differences (p-value 0.00) for
oil contents among ten selected varieties of
hybrids were observed. Mean values of oil
contents for Hybrids ranged from 35
percent to 43.8, percent representing a net
difference of about 8.8, percent. The
lowest oil contents were measured for the
hybrid FSS-64. While the highest oil
contents were observed in the hybrid
Blazer-CL. The highest peak for oil
contents and were observed in the hybrid
Blazer-CL , while the lowest oil contents
were recorded in the Hybrid FSS-64. Oil
contents showed high heritability
percentage 94.72 %, paired with high
genetic advance 13.32, (table 2). High
values of both broad sense heritability and
genetic advance suggest that trait is under
the control of additive type of gene action
and suitable for selection. Oil contents
showed a positive and non significant
correlation at genotypic level with days to
flowering, days to flower completion, head
diameter and 100 seed weight (table 3).
Oil contents showed positive and
significant correlation with days to maturity
and negative and non significant
correlation with number of leaves per
plant. While negatively significant
correlation was observed among oil
contents and plant height.

GENETIC ANALYSIS OF YIELD AND YIELD RELATED TRAITS IN SUNFLOWER (Helianthus annus L.) HYBRIDS



BUITEMS
Quality & Excellence in Education

186

DISCUSSION
Data was carried for several quantitative
characters of 10 genotypes. On the basis of
heritability, genetic advance and correlation of
studied traits these estimates showed valuable
results, which are discussed below.
Analysis of Variance
According to results of analysis of variance
among the genotypes, some variances were
highly significant while others were less
significant. According to result variances among
the genotypes were highly significant for days
to flower initiation, days to flower completion,
head diameter, plant height, seed weight and
oil contents. While days to maturity and number
of leaves per plant showed less significant
difference as compare to above traits.
Analysis of Mean
Mean values of days to flower initiation among
the hybrids ranged from 61 to 70 days
representing a net difference of about 9 days.
According to mean values lowest days to first
flowering were taken by the hybrid (Roshan),
while maximum days for flower initiation were
taken by the hybrid (Blazer-CL). So according
to mean performance for flower initiation hybrid
(Roshan) is best cultivar as it also contains the
ability of early flower completion. Mean values
of days to Maturity for Hybrids varied from 93
days to 99 days and representing a net
difference of about 6 days. The lowest days to

Maturity were observed for the hybrid
FSS-64 and the hybrid Roshan. While the
hybrid Blazer-CL took maximum days to
mature. So on the basis of mean
performance for early maturity hybrid
Roshan and hybrid FSS-64 could be
selected for future cultivation in uplands of
Balochistan.
Mean values of head diameter showed
that the hybrid Blazer-CL has largest head
diameter. For head diameter our mean
values (20.73 cm), closely related with the
finding of Gurbuz and Arsalan (2006), he
concluded mean value for head diameter
i-e, (19.62 cm) On the basis of mean
performance for plant height, maximum
plant height was observed in the hybrid
(VDH-487). Plant height also has positive
impact on yield. So the hybrid (VDH-487)
is best cultivar for uplands of Balochistan.
Seed weight is also another important
parameter regarding yield. On the basis of
mean performance for seed weight hybrid
(VDH-487) was found to contain the
highest seed weight. For seed weight our
result match with the finding of Habib
(2006), he concluded that seed yield can
be improved by increasing the seed
weight. So increasing seed weight
provides some better result regarding
yield. According to mean values for oil
contents the hybrid (Blazer-CL) contains
the highest oil percentage. For oil contents
our result do not match with the finding of
Gurbuz and Arsalan (2006), his concluded
mean value for oil contents was (43.73) %.
But according to our result mean value
among the hybrid for oil contents was
(38.87) percent.
Analysis of Heritability
High broad sense heritability coupled with
high genetic advance was recorded for the
traits, days to flowering, days to flower
completion, head diameter, plant height,
number of leaves per plant and oil
contents. Seed weight and days to
maturity contain high broad sense
heritability but low genetic advance.
All above mentioned traits, containing high
heritability along with high genetic advance
may provide better opportunity for
selection criteria. On the other hand, the
traits that showed high broad sense
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heritability but low genetic advance are not
suitable for selection. Because we know that, if
genetic advance is low and heritability is high,
its mean trait is controlled by environment or it
is due to dominant or epistatic type of gene
action, hence not desirable for selection.
For Oil contents and plant height our result match
with the finding of Lakshmaniah (1980), he found
that broad sense heritability was high for oil
content and plant height. According to our result
days to maturity showed moderate heritability
percentage i-e, 58.34 %. While high broad sense
heritability was recorded for head diameter, i-e,
about 85.73 %.
Analysis of correlation
At genotypic level positive and highly significant
correlation was found among days to flowering
with days to flower completion, days to maturity
with days to flowering (Table 4). For correlation
between days to flowering and days to maturity
our result don not match with the finding of Kaya
et al. (2007), he observed negative correlation
between days to flowering and days to maturity.
While negative and non significant correlation
was found for plant height with days to flowering,
100 seed weight with days to flowering, days to
maturity with plant height, 100 seed weight with
days to flower completion.
Positive and significant correlation was
observed for days to flowering with head
diameter, days to flower completion with days
to maturity, head diameter with days to flower
completion, days to maturity with oil contents.
While negative and significant correlation at
genotypic level was observed for plant height
with oil contents, head diameter with number of
leaves per plant and 100 seed weight with
number of leaves per plant. For correlation
between plant height and oil contents our result
do not match with the finding of Kaya et al.
(2007), he observed positive correlation at
genotypic level between plant height and oil
contents.
Positive and non significant correlation at
genotypic level was observed for days to
flowering with number of leaves per plant, oil
contents with days to flowering, days to flower
completion with number of leaves per plant, oil
contents with days to flower completion, days to
maturity with 100 seed weight, days to maturity
with number of leaves per plant, plant height with
head diameter, plant height with 100 seed
weight, head diameter with 100 seed weight, oil

contents with head diameter and seed
weight with oil contents. For correlation of
oil contents with days to flower initiation
and completion our result don not match
with the finding of Arshad, M et al.(2007),
who concluded that oil contents had
negative association with days to flowering
and completion. But for correlation
between plant height and oil contents our
result match with the finding of Arshad, M
et al.(2007), he also observed negative
association between plant height and oil
contents.

Table 3: Estimates Of Coefficient Of Variance,
Genotypic Variance Phenotypic Variance, Herit-
ability And Genetic Advance For Traits Ob-
served In Sunflower Hybrids

Table 4: CORRELATION AMONG THE TRAITS
OF SUNFLOWER HYBRIDS OBSERVED AT
ARI, SARIAB ROAD QUETTA

** = Highly Significant
* = Significant
N.S = Non Significant
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CONCLUSION
On the basis of over all mean performance it is
concluded that the hybrid Blazer-CL was best
among all the ten hybrids and it can be used for
further selection. Hybrid Blazer-CL is an
important hybrid for the improvement of oil
contents for uplands of Balochistan.
Analysis of variance revealed highly positive
significant difference for days to flower initiation,
days to flower completion, head diameter, plant
height, seed weight and oil contents. These
result indicate that there is considerable
variation among the genotypes witch is helpful
for future selection of these hybrids for yield and
related traits.
Broad sense heritability with genetic advance
was high for all the traits except days to maturity
which showed low heritability. While low genetic
advance was only recorded for seed weight.
High heritability with high genetic advance is
usually associated with additive type of gene
action. So selection of these traits is reasonable
for better yield production in uplands of
Balochistan.
Positive and highly significant correlation at
genotypic level was observed for days to
flowering with days to flower completion and days
to maturity with days to flowering. Mostly positive
correlation was found among the traits observed,
but some traits were negatively associated with
others. Such as plant height and oil contents. Oil
contents can be increased through selection of
these traits for future utilization.
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