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ABSTRACT  
 

In order to study Effect of salinity levels and seed weight on germination of wheat cultivars (BC ROSHAN 
& ALVAND), an experiment was conducted in the research laboratory of Islamic Azad University- Arak 
Branch, Iran in 2011. The experimental design was factorial based on completely randomized design (CRD) 
with three replications. The treatments including of Treatments of wheat seedling cultivars (BC ROSHAN & 
ALVAND), 1000 weight kernel (22, 32 and 42gr) and Salt stress was inducted by NaCl solution (0, 6 and 12 
dc/m) have been used. For this purpose after sterilization of seeds, dried by sterile paper then transferred in to 
sterile petri dishes and added 10 ml NaCl solution with different concentrations. In this experiment, in standard 
germination test traits of seed germination percentage, germination rate and in seedling growth test traits of 
seedling length and dry weight of seedlings have been measured. The results showed salinity decreased seed 
germination of wheat cultivars in general concentration of NaCl (12 dc/m)and 1000 Weight kernel(22 gr) 
decreased germination over 40 % as compared with control. also Reduced germination was salient on effect of 
salinity stress on other treatment. 
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Introduction 
 

Wheat is the major crop in Iran [7]. It is 
cultivated over a wide range of environments, 
because of wide adaptation to diverse environmental 
conditions. It is a moderately salt-tolerant crop [9, 
17]. In Iran, 6.2 million hectares are under wheat 
cultivation, of which 33% is irrigated and 67% is rain 
fed, the irrigated wheat growing areas (2 million 
hectares) are located mostly in southern, central and 
eastern of Iran [7]. 

 Salinity is one of the most important abiotic 
stresses limiting crop production in arid and semiarid 
regions, where soil salt content is naturally high and 
precipitation can be insufficient for leaching [14, 17]. 
Salinity affects many morphological, physiological 
and biochemical processes, including seed 
germination, plant growth, and water and nutrient 
uptake [23]. Al Ansari [1] to review and observe the 
effects of different levels of sodium chloride and 
potassium chloride containing 0.05, 0.15, 0.1, 0.2 
and 0.3 mM in two wheat varieties resistant to 
salinity. High concentrations of both salts reduced 
final germination percentage, germination and 
normal seedlings. The concentrations 0.1mM were 

less significant effect on final germination 
percentage and just lowered the germination rate. 
Many researchers have reported that several plants 
are sensitive to high salinity during germination and 
the seedling stage [5]. The source of the sensitivity to 
salinity is not fully understood. Some researchers 
have indicated that the main reason for germination 
failure was the inhibition of seed water uptake due to 
a high salt concentration [11], whereas others have 
suggested that germination was affected by salt 
toxicity [11, 8].Studies of the relationship between 
seed size and early growth have been reported since 
early this century [24]. Seedling establishment and 
speed of emergence influence the time required for 
seed ling to reach the autotrophic phase. Most 
investigators have reported a positive relationship 
between seedling vigor, improved stand 
establishment and higher productivity of cereal crops 
with plants originating from large seed compared to 
those grown from smaller seed. Baalbaki and 
Copeland [3] reported that in wheat, seed size not 
only influence emergence and establishment but also 
affected yield components and ultimately grain yield. 
Results also are in conformity with Singh [21] in 
wheat. Also, these results indicated that seed size had 
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greater effect on percent than index of germination 
and emergence. With increased seed size, higher 
germination and emergence were determined in 
triticale [6].The aim of this experiment was the effect 
of salinity on seed weight and germination 
characteristics of wheat cultivars (BC ROSHAN & 
ALVAND). 
 
Materials And Methods 

 
The experiment was a factorial on the basis of 

completely randomized design including three 
factors and three replicates and was conducted in 
2011, at the research laboratory of Islamic Azad 
University- Karaj Branch, Iran. The experimental 
treatments consisted as, wheat cultivars in 2 levels 
(BC ROSHAN & ALVAND), 1000 weight kernel in 
3 levels (22, 32 and 42 gr) and salt stress by NaCl 
solution in 3 levels (0, 6 and 12 dS/m).Each 640 mg 
of salt per liter of water is equal to one dS m. The 
wheat seed disinfected with sodium hypochloride for 
5 min and 96% ethanol for 30 seconds, rinsing well 
with distilled water. Then he was transferred to 
sterile Petri dishes containing 30 seeds on filter 
paper. It also was used for salt stress NaCl solution 
of 10 ml per Petri dish. Then placed in petri dishes 
and the door were closed with Para film and were in 
germinator at 25 ° C temperature. Germinated seeds 
were counted every 12 hours and 5 days. The 
germination percentage was obtained from the ratio 
of the number of seeds germinated after 5 days to the 
total number of seeds [4] was also calculated from 
the difference between a humdrum germination time 
up to 10 percent to 90 percent germination and 
germination. Uniformity of germination in the 
(absolute value] is smaller than the numbers indicate 
that more uniform germination [22]. Root and shoot 
lengths were measured after five days by the ruler 
and the estimation of root and shoot dry weight, were 
placed in the oven with a temperature of 70 ° C for 
48 hours after it was weighed using digital scales 
with Resolution 01/0 g. And speed of germination 
index was also used to calculate the equations 1 and 
2, respectively [18]. 

Equation (1): 
 
 

 
RS= germination rate, Si = number of 

germinated seeds in each count, n= times counting, 
Di= the number of days to (n) counts 

Equation (2): 
Germination index = number of germinated 

seeds / day one of count) . . . + (Number of 
germinated seeds / last day of counting) 

Analysis of variance was performed using 
PROC ANOVA of SAS [19]. Each treatment was 

analyzed in three replications. The comparison of the 
means was done by Duncan test at a probability level 
of 5 percent. 
 
Results and Discussion 

 
The results of the analysis of variances of the 

measured properties are presented in Table 1. Also 
the mean comparisons of the main were done by 
(Duncan’s multiple range test) and are depicted in 
Table 2 and 3. As it is illustrated in (Table 1), salinity 
levels and seed weight substantially (P ≤ 0.01) 
affected on  the germination percentage. The 
percentage of germination decreased with increasing 
salt concentration, and reduced with   decreasing 
seed weight. Added of salinity decreased germination 
percentage by 30% as compared to control. 
Maximum germination percentage under salt stress 
treatments was obtain from high seed weight (Table 
3). The highest percentage of germination was 
obtained from treatments without salinity and high 
seed weight and the lowest percentage of 
germination was also seen in severe salinity. The 
survey results are consistent with results in reduced 
germination at salinity Shakirova [20] and 
Rajasekaran [16] and the increase in percentage 
germination with increasing seed weight with results 
of Mshtty and colleagues [13]. Seems to be at 
medium to low concentrations, reducing the osmotic 
potential is a limiting factor for germination but is 
high concentrations of toxic ionic and subsequently 
increasing the uptake of ions, especially sodium 
chloride and imbalances between nutrients are 
important factors interfere and reduce germination 
[10]. 

The results of analysis of variance showed that 
effect of cultivars, salinity, seed weight and 
interaction of threefold on germination rate was 
significant (P ≤ 0.01). Germination rate decreased 
with increasing salt concentration by 40% as 
compared to control. Decreasing seed weight from 
42g to 22g could be decrease germination rate by 
50% (Table 2). The highest germination rate was 
observed in treatments without salinity along with 
the highest weight. So that the minimum germination 
rate was in BC Roshan cultivar 0.12 and in Alvand 
cultivar 0.11. Seeds need to have enough water for 
critical activities and the start of germination. If 
water absorption is disturbed, into the seeds activities 
is done slowly too and increases the duration of 
rootlet in seeds and the expression decreases 
germination rate. So Water absorption is a difficult 
with more negative osmotic potential, dissolved in 
saline conditions. and germination rate is reduced 
compared to control. Alshoma [2] and Soltani et al 
[22], respectively, in the case of barley and pea crops 
reached similar conclusions. 

 
 

 
 



2919 
Adv. Environ. Biol., 6(11): 2917-2921, 2012 

 

 

Table 1: Analysis of variance traits of measured 
Sov Df GP  GR GI LR LS GU  SDW RDW 
Cul  1 39.18ns 0.016** 5.16** 112.66** 35.85 ns 1.5ns 0.000007ns 0.00004ns 
WS  2 3116.9** 0.12** 50.81** 1471.46** 1128.18** 513.57** 0.00067** 0.0012** 
S 2 3308.46** 0.12** 198.14** 2540.9** 1822.05** 1310.35** 0.00067** 0.0017** 
Cul ×WS 2 46.1 ns 0.0004 ns 0.069 ns 57.16** 16.12 ns 2.72 ns 0.000001ns 0.000007ns 
Cul ×S 2 24.1 ns 0.0002 ns 0.11 ns 6.16* 4.12 ns 1.5ns 0.000007ns 0.00002ns 
S×WS 4 41.99* 0.001 ns 0.31 ns 46.12** 25.22* 102.96** 0.00005** 0.00003* 
Cul×WS×S 4 16.76* 0.00012** 0.09 ns 6.66** 4.57* 19.55* 0.000001* 0.00001* 
CV   5.71 11.85 5.47 4.18 7.49 7.04 12.04 9.21 

**, * and ns : significant at the 1%, 5% probability levels and non significant respectively.  
Cul: Cultivar Ws: Weight Seed S: Salt stress CV: Coefficient Variation  
GP: Germination Percent  GR: Germination Rate  GI: Germination Index  LR: length Root  LS: length Soot GU:Germination uniformity    
RDW: Root Dry Weight  SDW: Shoot Dry Weight 
 
Table 2: Mean comparisons effects of main traits of measured  

Treatment GP (%) GR (in 24 hours) GI 
LR 
(millimeter) 

LS 
(millimeter) 

GU 
SDW  
(gr) 

RDW  
(gr) 

Cultivar         

BC ROSHAN 76.77a 0.29a 8.45 b 51.92 b 43.96 a -43.07a 0.038 a 0.0222a 

ALVAND 75.07a 0.26b 9.07 a 54.81 a 45.59 a -43.40a 0.04 a 0.0229a 
Weight Seed         
WS1 88.38a 0.35a 9.89a 62.11a 52.72a -38.66a 0.047a 0.028a 
WS2 77.22b 0.29b 9.57a 53.94b 44.72b -41.94b 0.039b 0.023b 
WS3 62.16c 0.18c 6.83b 44.05c 36.88c -49.11c 0.03c 0.016c 
Salt stress         
S1 89.61a 0.35a 12.09a 64.83a 54.33a -34.55a 0.048a 0.028a 
S2 75.66b 0.28b 8.75b 54.16b 45.72b -43.55b 0.038b 0.022b 
S3 62.5c 0.19c 5.45c 41.11c 34.27c -51.61c 0.029c 0.016c 

 Means followed by similar letter(s) in each column are not significantly different at the 5% level of probability according to Duncan test. 
WS1: 42 gram Weight thousand Seed.  WS2: 32 gram Weight thousand Seed.  WS3: 22 gram Weight thousand Seed    S1: without salt 
stress (0 dS/ m).  S2: salt stress (6 dS/ m). S3: salt stress (12 dS/ m).    

 
Germination index was more in Alvand cultivar 

as compared to BC Roshan cultivar by 6.8% (Table 
2). Increasing of salt concentration could be decrease 
germination index by 50% as compared to control. 
The seem that reason of decreasing of germination 
properties is the inhibition of water uptake due to a 
high salt concentration and salt toxicity [11, 8]. 
Increasing of seed weight from 22gr to 42gr was 
promoted germination index by 30% (Table 2). 
Interaction of threefold showed  with increasing 
salinity and decreasing seed weight,   germination 
index in two cultivar decreased, but germination 
index under different levels of  salinity was better in 
Alvand cultivar as compared to BC Roshan (Table 
2). 

The results of analysis of variance showed that 
salinity and seed weight treatments significantly 
reduced germination uniformity (1% probability 
level) but no significant effect on the cultivar (Table 
1). Maximum uniform germination was remarked in 
highest seed weight and without salt stress treat in 
both cultivars and lowest uniform germination was 
observed in severe salinity and the lowest seed 
weight. Such that from this compare we found severe 
stress and lowest seed weight, have more than 40% 
less germination uniformity compared with without 
stress and with maximum seed weight treatment. 
Seems to decrease osmotic potential and water 
uptake in saline conditions and resulting in reduced 
germination, reduced the germination uniformity 
[15].

  
Table 3: Mean comparisons interaction of threefold traits of measured determined by ANOVA 

Treatment 
GP 
(%) 

GR 
(in 24 
hours) 

GI 
LR 
(millimeter) 

LS 
(millimeter) 

GU SDW (gr) RDW (gr) 

Cul×WS×S         
Cul1×WS1×S1 98.33ab 0.44a 12.93ab 67.33b 59.0ab -32.33a 0.053ab 0.036a 
Cul1×WS1×S2 89.66 c 0.39abc 9.69cd 60.66cd 53.33bc -38.66bcd 0.046bc 0.026b 
Cul1×WS1×S3 79.0 d 0.28ef 6.22ef 49.33gh 41.66efg -43.33def 0.036d 0.02 c 
Cul1×WS2×S1 92.0abc 0.41ab 12.62b 64.33bc 53.33bc -35.66ab 0.046bc 0.03b 
Cul1×WS2×S2 77.0 d 0.3ed 9.0d 55.33f 45.66de -42.33cde 0.04cd 0.02 c 
Cul1×WS2×S3 65.0 e 0.2gh 5.96f 43.66ij 36.0gh -47.33efg 0.03e 0.02 c 
Cul1×WS3×S1 81.66 d 0.276ef 9.63cd 56.66ef 46.66de -34.66ab 0.04cd 0.02c 
Cul1×WS3×S2 62.0 e 0.196gh 6.53ef 42.33ij 37.0gh -48.66fg 0.03e 0.016c 
Cul1×WS3×S3 46.33f 0.12ij 3.53g 27.66l 23.0i -64.66i 0.02f 0.01 d 
Cul2×WS1×S1 99.33a 0.406ab 13.26ab 73.33a 61.0a -34.66ab 0.056a 0.036a 
Cul2×WS1×S2 89.66c 0.34dc 10.49c 68.33b 56.66ab -37.66abc 0.05b 0.03b 
Cul2×WS1×S3 74.33 d 0.246efg 6.74ef 53.66f 44.66de -45.33efg 0.04cd 0.02c 
Cul2×WS2×S1 91.0bc 0.363bcd 13.67a 67.33b 55.66abc -33.33ab 0.05b 0.03b 
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Cul2×WS2×S2 75.33 d 0.27ef 9.74cd 52.66fg 43.66ef -43.33def 0.04cd 0.02c 
Cul2×WS2×S3 63.0 e 0.18hi 6.46ef 40.66j 34.0h -49.66g 0.03e 0.02c 
Cul2×WS3×S1 75.33 d 0.243fg 10.42c 60.33de 50.33cd -36.66ab 0.046bc 0.02c 
Cul2×WS3×S2 60.33 e 0.173hi 7.07e 45.66hi 38.0fgh -50.66g 0.026e 0.02c 
Cul2×WS3×S3 47.33f 0.113j 3.82g 31.66k 26.33i -59.33h 0.02f 0.01d 
F-value 16.76* 0.00012** 0.09 ns 6.66** 4.57* 19.55* 0.000001* 0.00001* 

 
Table 3: The correlation of measured traits  

             GP  GR GI LR LS GU  SDW RDW 
GP 1 0.901** 0.902** 0.936** 0.884** 0.927** 0.899** 0.868** 
GR  1 0.86** 0.856** 0.85** 0.819** 0.854** 0.83** 
GI   1 0.921** 0.874** 0.902** 0.878** 0.841** 
LR    1 0.965** 0.895** 0.949** 0.882** 
LS     1 0.825** 0.955** 0.883** 
GU      1 0.846** 0.76** 
SDW       1 0.868** 
RDW        1 

 
Results of analysis of variances represented in 

(Table 1) salinity and seed weight treatments were 
affected root and shoot lengths (P ≤ 0.01), but the 
cultivars treatment did not cause significant 
difference in shoot length.The threefold interaction 
effect of salinity, cultivar and seed weight was 
significant for both traits (Table 1). Decreasing seed 
weight from 42 to 22g could be decrease root and 
shoot lengths by 29 and 30% respectively (Table 2). 
The seem that seeds of weight more, moved nutrition 
material better to embryo, so improved  growth of 
root and shoot length. Increasing salinity level could 
be decrease root and shoot length by 35 and 37% 
respectively (Table 2). Increasing salt concentration 
could be decrease, root and shoot length in both 
cultivars. The highest root length was obtained from 
the treatment without salt stress, the maximum 
weight of seed and Alvand cultivar. Increasing of 
Seed weight under different levels of salinity could 
be caused elongation root and shoot length (Table 3). 
Root and shoot length was more in  Alvand cultivar 
as compared to BC Roshan cultivar  under sever 
salinity(Table 3). Mozafar and Goodin [12] showed 
in the experiment root growth has less reduced in 
tolerant wheat varieties to salinity than the 
susceptible varieties.  

Results of analysis of variances represented in 
(Table 1) impart that with increasing the 
concentration of and decreasing of seed weight was 
substantially (P ≤ 0.01) affected the dry weight of 
shoot and root in wheat cultivar (Table. 2). The 
threefold interaction effect between seed weight, 
salinity and cultivars was significant for dry weight 
of shoot and root (P ≤ 0.05). Increasing of salinity 
stress could be decrease dry weight of shoot and root 
by 39 and 42% respectively (Table 2). Results 
showed that root growth is more sensitive to salinity.. 
The process of photosynthesis is adversely affected 
by Na toxicity. Plants exposed to Na ions show a 
decline in photosynthetic rate which results from 
distorted chloroplast ultra-structure. Na inhibits 
chlorophyll synthesis by causing impaired uptake of 
essential elements such as Mg and Fe by plants. 
Increasing salinity level and decreasing seed weight 
reduced dry weight of root and shoot in all treatments 

(Table 2). Result of threefold interaction of showed 
that in three levels salinity, with increasing seed 
weight increased dry weight of shoot and root. 
Change of dry weight of root and shoot was similar 
in two cultivar (Table 3).  
 
Conclusion: 

 
Overall results of this experiment showed. 

Decreased seed weight and increasing salinity Is 
significantly effective on reduced all traits (In the 
case of germination).Salinity had a significant effect 
on all traits. But the seeds had higher seed weight 
compared to other treatments more successful acted 
salinity stress during. So that it with increasing 
salinity significantly increased negative effects on 
germination.  So that was the case for most traits in 
both cultivars tested. Treatments with maximum seed 
weight under applied highest salinity levels were in a 
statistical group with the lowest seed weight and 
without salinity treatments but in general the effect 
of increased salinity on germination percent was 
more than the seed weight in both varieties. Also 
observed, the correlation between measured traits is 
highest possible (one percent level) the reducing or 
increasing a parameter affect extremely on changes 
in other parameters germination.  
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