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Effect of Seed Size on Seedling Vigour in Sunflower (Helianthus annus L.)
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ABSTRACT
In order to determine the effect of seed size (small, medium and large) on seedling vigour in sunflower
(Helianthus annus L.), an experiment was conducted in 2011 at Plant Physiology Laboratory, Islamic Azad
University Shahr-e-Qods Branch by a completely randomized design with three replications and the first, seed
viability was determined by Tetrazolium test method. The results showed that the effect of seed size was
significant on germination percentage in P # 0.01. But he results showed that the effect of seed size was nonsignificant on seedling dry weight seedling vigour and seedling length. Mean comparison showed that the
highest germination percentage (90.66 %), seedling dry weight (0.093 gr) and seedling vigour (8.43) were
achieved came up to small seeds. But the highest seedling length (4.31 cm) were achieved came up to large
seeds.
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Introduction
Sunflower (Helianthus annuus L.) is a high
yielding oilseed crop, but under scarce conditions, the
yield is very lower than its real potential. Among the
factors responsible for the low yield, imbalance use
of fertilizers, improper plant protection, poor growth
and sub optimum plant population are rather
important. Suboptimum plant population generally
results from poor and erratic germination. In recent
years, a lot of studies have been done on
invigoration of seeds to improve the germination rate
and uniformity of growth and reduce the emergence
time of many vegetables and some field crops [1].
For instance, large seeds may be favored because
they produce larger and more vigorous seedlings with
better chances of survival than small seeds
[15,25,26,19]. Small seeds, however, may be ingested
and dispersed more often [21], may be dispersed by
a wider range of seed dispersers [27], and may be
dispersed longer distances [32] compared to large

seeds. On the other hand, because resources for
producing seeds may be limited, small seeds are
generally produced in great numbers than large ones
[39]. Seed predators, either vertebrates or
invertebrates, may be among the most important
selection agents acting on seed size because they
may choose large seeds that offer a better costbenefit balance [18,8,25,2]. Whether variation in seed
size and morphology separately affect population
performance under different environmental conditions
also remains unknown. Seedling establishment is
arguably the most critical period in the life history of
a plant. The factors that influence seed and seedling
performance determine how many individuals will
recruit into the population and ultimately reproduce.
In arid environments, seedling establishment in
perennial plants is highly variable and episodic
[11,4,5]. In spite of the large number of studies, it
remains unclear to what extent seed size and seed
morphology independently affects ecological
characteristics such as germination and seedling
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performance [46]. Seed size is an important seed
quality characteristic affected by variety, environment
and management practices [36]. The development of
seeds in each whorl of the inflorescence occurs under
varying environmental conditions causing variability
in seed size and quality [29,44]. Therefore, seed size
decreases from periphery to the center of the head.
Robinson [35] found that large seeds produced more
vigorous seedlings compared to small seeds while
superiority of crops produced from large seeds was
not determined on seed yield, hectoliter weight and
oil percentage. Germination, survival and growth of
seedlings are influenced largely by the food reserve
in seeds, which increases with seed weight [41].
Conflicting reports exist on the interspecific variation
in seed weight and germination behaviour. For
instance, large seeds may germinate at higher
percentages than small seeds [41], and small seeds
may germinate at higher percentages than large seeds
[22], or germination may be independent of seed size
[35]. Similarly, Weimarck [43] reported that large
seeds germinated better than medium and small
seeds, and seedlings from large seeds had a higher
survival rate than smaller seeds under field
conditions. Moreover, seed size is positively
correlated with seed vigour, and larger seeds tend to
produce more vigorous seedlings [34]. This study
was conducted to examine the Influence of seed size
on seedling vigour in sunflower (Helianthus annus
L.) seed's.
Materials and methods
In order to determine the effect of seed size
(small, medium and large) on seedling vigour in
sunflower seed's, an experiment was conducted in
2011 at Laboratory Sciences, Islamic Azad University
Shahr-e-Qods Branch by a completely randomized
design with three replications and the first, seed
viability was determined by Tetrazolium test method.
After disinfecting, seeds were put in disinfected Petri
dish. Each Petri dish contained 100 seeds. Three
replicates of 100 seeds were put between double
layered rolled. The rolled paper with seeds was put
into sealed plastic bags to avoid moisture loss. All of
the Petri dish irrigated by distilled water. Seeds were
allowed to germinate at 25 ± 1°C for 10 days.
Germination percentage was recorded after the 10th
day. Germination percentage was calculated with the
following formula:
Germination percentage = Number of germinated
seeds / Number of total seeds × 100
Also, Seedling vigour index was calculated by
the following formula:
Seedling vigour = Germination percentage × Seedling
dry weight
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Statistical Analysis:
Data analyses were performed using the Spss
statistical software (Version 16). Mean separations
were performed by Duncan’s multiple range test
(DMRT) at 5% level.
Results and discusion
The results showed that the effect of seed size
was significant on germination percentage in P #
0.01. The germination percentage decreased by
increasing in seed size (Table1, Fig1). But he results
showed that the effect of seed size was nonsignificant on seedling dry weight seedling vigour
and seedling length. The highest seedling dry weight
and seedling vigour were achieved by large seed
(Table1, Fig 2,3). Also, the seedling length increased
by increasing in seed size (Table1, Fig4). Seed size
is the main factor determining germination
percentage, as has frequently been reported for
nondimorphic species [31,42]. Differences in
germination percentage between dimorphic seeds
reported in previous studies [17,7] may have resulted
from differences in seed size rather than seed
morphology. In addition to seed size, only seed head
had a significant effect on germination percentage.
Compared to small seeds, large seeds tend to have
greater germination percentage within a population
[14] and greater and more rapid emergence from
deeper depths [4], in addition to producing seedlings
that are initially larger. Smaller seeds, however, may
gain an advantage over larger seeds by germinating
faster [40] and having a greater relative growth rate
[13]. However, we are aware of only one laboratory
study [20] that showed a negative relationship
between mean germination time and protein content
in (Hordeum vulgare L.), but it did not relate protein
content to seed size. To our knowledge, why larger
seeds have higher germination rates than smaller
seeds is mostly unknown, and this certainly applies
to the larger morphs in dimorphic seeds. This is
different from many other species, in which larger
seeds produce larger seedlings [45,24]. Imbert et al.
[16] found an effect of size only when seedlings
were grown under competition. Seedlings of large
and heavy seeds show better emergence, survival and
growth than the seedlings of small seeds [3].
Therefore, the recommendation of Gamiely et al. [13]
to use larger seeds to increase germination rate is not
applicable to Sorbus seeds. This finding is in
similarly with Galecic [9], who reported maximum
germination in large size seed and was further
confirmed by Moreno et al [28], who reported 31%
more germination in large seeds as compared to
small size seed. This finding is in similarity with
Martinelli [29] who suggested that seed sizes and
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Fig. 1: Effect of seed size on germination percentage in sunflower.

Fig. 2: Effect of seed size on seedling dry weight in sunflower.

Fig. 3: Effect of seed size on seedling vigour in sunflower.

Fig. 4: Effect of seed size on seedling length in sunflower.
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Table 1: Means Comparison
Treatment (seed size) Germination percentage
Small
90.66a
Medium
89.33a
Large
76b
Means within the same column and factors, followed
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Seedling dry weight(gr)
Seedling vigour
0.093a
8.43a
0.089a
7.95a
0.085a
6.46a
by the same letter are not significantly difference.

genotypes may compensate plants population.
Position within the fruit has been shown to have a
significant influence on seed size in legumes [38].
Seed size and early seedling vigor show conflicting
trends in a variety of species. In some species, large
seeds develop into more vigorous seedlings and
adults [12,45]. On the other hand, in cocksfoot [37],
barley [30], and Rumex spp. [6], there is no
correlation between seed size and seedling growth
when plants are grown in separate pots. In nature,
where biotic and abiotic interactions are possible, the
situation is more complex. There may be limitations
and trade-offs to the production and effectiveness of
large seeds, such as limited resources or space within
a fruit, dispersal ability, or predator size preference.
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