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Abstract: To investigate the effect of seed size on germination and early seedling growth of wheat 
cultivars, an experiment was conducted at the Biotech Research Center of the University of Zabol, 
Zabol, Iran with factorial arrangement of treatment in a completely randomized design with three 
replications. Experimental factors were four cultivars of wheat (Sardari, Zarrin, Gasgozhen, Marten) 
and three size of seed (small, large and control). The effect of cultivaronfinal germination percentage, 
mean germination time, fresh and dry weight of shoot, fresh weight of root, root length andone-
thousand grain weightwere significant.Gasgozhenhad the greatest final germination percentage (86%), 
fresh weight of shoot (3.18 mg) dry weight of shoot (0.166 mg) fresh weight of root (0.43) and one-
thousand grain weight (48.4g). Among three sizes of seed, large seedshad the highest germination 
percentage (79.91%), shootfresh weight (2.85mg) shootdry weight (0.168mg) rootfresh weight (0.41 
mg) and one-thousand seed weight (44.51 g). 
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INTRODUCTION 

 
 The plants flower profusely with indeterminate growth habit, and continue to flower and set flower as long 
as climatic conditions are favorable. This result in seeds of different sizes even in the same variety as they are 
composed of seed mixtures extracted from early, middle or late pollinating flowers with wide range of variation 
in wheat seed size (Doney, 1979). Variation in seed size is associated with geographical effects on genetic 
factors, irregular flowering, number of seeds per pod, and number of pods per plant (Miller, et al., 2002). The 
seeds of wheat cultivars differ in several respects including size, color and shape. 
 Seed mass has a strong influence on seedling establishment, with heavier seeds often exhibiting more rapid 
emergence, larger initial seedling size, and/or a higher capacity for survival of environmental hazards (Farmer, 
1997). Studies of several woody species indicate that heavier seeds may improve emergence through deep litter 
layers and increase seedling size and survival under low light, thereby favoringestablishment in bad condition 
(Paz and Martı´nez-Ramos, 2003). Conversely, smaller seed of some species form seedlings of lesser size but an 
initially higher relative growth rate, perhaps adaptive for establishment in more open, disturbed microsites with 
abundant growth resources (Paz and Martı´nez-Ramos, 2003).Weight of seed, germination and seed yield were 
positively correlated with root yield and with each other, results of this nature could not be achieved with 
popular cultivars, the results suggests an effect of quality of seed on the subsequent crop.  
 The experiment described here was designed to check the influence of seed size on germination and early 
seedlings growth of four cultivarsof wheat. 
 

MATERIALS AND METHODS 
 

 The experiment was carried out in April 2011 at the Biotech Research Center of the University of Zabol, 
Zabol, I.R. Iran. Seeds of wheat (Triticumaestivum L.) were kindly provided by Zabol Agricultural Research 
Center.Prior to germination, the seeds of wheat were surface-sterilized with 3% Formaldehyde for 10 minutes 
and washed 3 times with re-distilled water (Asgharipour and Armin, 2010). The seeds were sterilized with 10:1 
water/bleach (commercial NaOCl) solution for 5 minutes and subsequently washed with diluted water. 
 The experiment was laid out as a factorial arrangement of treatment in a completely randomized design 
with four replications. Experimental factors were four cultivars of wheat (Sardari, Zarrin, Gasgozhen, Marten) 
and three size of seed (small, large and control). 
 The seeds were then germinated in sterilized Petri dishes, 100mm in diameter, on Whatmann filter-paper 
moistened with 10 mL of double-distilled water. Petri dishes were subsequently kept in the dark, at 25 °C, for a 
span of 7 days. The solutions were renewed after 3 days. After 7 days, 10 seedlings of each petri were sampled 
with an aim to measure the root length and shoot height using a ruler (against a black background). Dry weight 
was also evaluated after drying the specimens (10 seeds) for 72 hours at 76 °C. During the experiment, 
germinated seeds were counted on a daily. Seed germinability was assessed by the final cumulative percentage 
of germination at the end of the tests. Here, germination was considered only when the radicles were longer than 
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2 mm. Final germination-percent and mean germination time were calculated according to the equation below 
(Soltani, et al., 2006): 
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 whereT is the number of germinated seeds, Di is thenumber of days after starting the experiment and Sand 
Ni represent the total number of planted seedsand of the germinated seeds on the ith day,respectively. 
The experiments were repeated twice and the pooled mean values were separated on the basis of Duncan 
Multiple Range Test (DMRT) at a probability level of 0.01. 
 

RESULTS AND DISCUSSION 
 

 Analysis of variance revealed that final germination percentage, mean germination time, fresh and dry 
weight of shoot, fresh weight of root, root length and one-thousand grain weight was affected by different 
cultivars (Table 1).  
 Gasgozhenexhibited the greatest germination percentage (86%), fresh weight of shoot (3.18 mg), dry 
weight of shoot (0.166 mg), dry weight of root (0.43 mg) and one-thousand grain weight (48.4 g), while no 
statistically significant differences have been found to exist between the cultivars on dry weight of root, seedling 
length, shoot length (Table 2).It was observed that, Sardari, which is a dryland cultivarhad the highest length of 
seedlings. This was attributed to better compatibilityof this cultivar with low irrigation. 
 Gasgozhen advantageover other cultivars was probablydue tolargersizeof seed, that indicating more food 
storage in the seeds. (Mathur, et al., 1982)werealsoreported that seed germination percentage was higher in large 
seeds in comparison with small seeds. The effect ofseed sizeon finalgermination percentage, mean germination 
time, shootfresh weight, rootdryweightandone-thousand seed weightwas significant (Table 1). Analysis of 
variance revealed that across three different sizes of seed, large seeds with greatest final germination percentage 
(79.91%), fresh weight of shoot (2.85 mg), dry weight of shoot (0.168 mg), fresh weight of root (0.41) and one-
thousand grain weight (44.51 g) had the bestgermination characteristics(Table 2).  
 With regard to mean germination time, greatest time was observed in small seeds (19.53). This was 
probably due to lesser need for water absorption in small seeds that large seeds, which resulted in more 
timeforgermination. (Ghorbani, et al., 2007) ina studyevaluatedthe effect of salinity on seedgermination and see 
dlinggrowth of wheat and reported that seed sizehad asignificant impact onseedlingdryweight, so that large seed 
had greater seedling dry weight compared with small seeds. (Lafond and Baker, 1986) with their study indicated 
that smaller seeds of wheat under various temperature and drought stress exhibited greater germination time. 
Negativecorrelation coefficientof mean germination time with rootdryweight (r=-0.30) and with shoot dry 
weight (r=-0.16) revealed that larger seeds exhibited higher mean germination time.  
 
Conclusion: 
 Results of the present investigation regardingevaluation of germination and early seedling growth of four 
popular wheatcultivars with three different sizes of seeds showed that large seeds of Gasgozhen exhibited 
greatest germination behavior across different assessed cultivars and size of seeds. 
 
Table 1: Results of ANOVA testing the effect of various cultivars and sizes of seeds on germination characteristics of wheat. 

SOV D
F 

Mean of square 

  Germinatio
n 
percentage 

Mean 
germinatio
n time 

Shoot 
fresh 
weight 

Shoot 
dry 
weight 

Root 
fresh 
weight 

Root 
dry 
weight 

Seedlin
g 
length 

Shoot 
lengt
h 

Root 
length 

One- 
thousan
d grain 
weight 

            
Cultivar 3 896.07** 53.31** 1.98** 0.0047*

* 
0.071** 0.0008n

s 
2.22ns 2.01n

s 
4.532*
* 

405.11*
* 

Seed size 2 146.19** 17.78* q.39ns 0.0123*
* 

0.045* 0.0013n
s 

0.35ns 0.35n
s 

0.549n
s 

364.62*
* 

Size×Cultiv
ar 

6 16.26 ns 0.81ns 0.079n
s 

0.0007n
s 

0.0004n
s 

0.0009n
s 

0.26ns 0.26n
s 

0.681n
s 

14.98** 

Error 24 - - - - - - - - - - 
not significant; (*) and (**) represent significant difference over control at p<0.05 and p<0.01, respectively. 
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Table 2: Influence of various sizes of seeds on germination characteristics of four wheat cultivar. 
Treatment Germination 

percentage 
Mean 
germination 
time 

Shoot 
fresh 
weight  

Shoot 
dry 
weight  

Root 
fresh 
weight  

Root 
dry 
weight  

Seedling 
length 

Shoot 
length 

Root 
length 

One- 
thousand 
grain 
weight 

Cultivar          
 74.22b 19.42ab 2.43b 0.134b 0.24c 0.029a 17.35a 5.60a 11.76ab 36.90b 
 80.55b 20.41a 2.15b 0.114b 0.3bc 0.044a 16.56a 5.59a 10.79b 35.57b 
Gasgozhen 86.00a 17.94b 3.18a 0.166a 0.43a 0.049a 16.16a 5.46a 10.74b 48.40a 
Sardari 62.77c 14.83c 2.22b 0.122b 0.40ab 0.030a 16.78a 4.61a 12.16a 34.30c 
Size of seeds          
Small 73.75b 19.53a 2.17b 0.105c 0.29b 0.047a 16.85a 5.43a 11.40a 33.63c 
Large 79.91a 17.24b 2.85a 0.168a 0.41a 0.040a 16.22a 5.12a 11.13a 44.51a 
Control 74b 17.68b 2.46ab 0.129b 0.34ab 0.026a 17.07a 5.40a 11.55a 37.56b 

* Values followed by the same letter within the same columns do not differ significantly at p =1% according to DMRT. 
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