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ABSTRACT: In order to investigate rapeseed genotypes in terms of oil and grain yield in the Sistan 
climate, a experiment was conducted with using of randomized complete block design with three 
replications in Agricultural and Natural Recourse Research Station of Zahak located in Sistan and 
Baluchastan province in South East of Iran in the crop year of 2012-2013. The results of variance 
analysis indicated that effect of the cultivars was significant on the number of siliques per plant, number 
seed in siliques,height, seed yield, oil percent and oil yield. The genotypes, Dezo 2169, Kho-Be-2, Dezo 
3169, had the highest seed yield with the mean of 3647, 3509 and 3433 kg/ha, respectively. From 
respect to oil percent and oil yield, the cultivar line of Dezo 6182 and Kho-Be-2 had highest amount with 
mean of 45.2 percent and 1577 kg/ha respectively. The results of the simple correlation of the measured 
traits showed that seed yield with correlation (r=0.71**) had the highest correlation with number siliques 
per plant. Based on results of this experiment, lines, Dezo 3169 and, Kho-Be-2, due to high grain and oil 
yield recommended for the Sistan climate. 
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INTRODUCTION 
 

      Oil seeds as the sole source of unsaturated fatty acids play an important role in the health of a society. 
Among oilseeds, rapeseed is considered as one of the most important oilseeds in recent decades (Shahraki, 
2012). In the areas with high temperatures and scarcity of water, it is of great importance to choose cultivar for the 
success of crop yield (Fanaei, 2008). Marzi (1997) examined 58 rapeseed cultivars in terms of seed yield and 
reported that the cultivar, Orient, had highest seed yield with the production of 3390 kg/ha and Olsen had the 
lowest seed yield with the production of 1340 kg/ha. In a study Gunasekera, (2006) reported that rapeseed 
genotypes from aspect oil percent and seed yield are different with to gather. Faraji, (2008) announced that in 
higher temperature of 27 centigrade degree stopped flowering and decreased seed yield. Hejazi, (1997) concluded 
that the cultivars flowered after cold winter had greater number of seed  and siliques  than other cultivars. 
     During a study on the relationship between yield and components Hakan and Oral, (1999) reported that except 
protein of other traits, seed weight, number of seed per silique, silique yield and oil percent had a positive 
correlation with seed yield. Sorous, (2004) believed that when a plant had high silique production, it cannot have 
number seed per silique and seed weight high and seed weight at same time. In experiments Fanaei, (2008); 
Faraji, (2005)  and Tailor and Smith, (1992), number of silique per plant had the highest correlation with seed yield.      
     In experiment conducted for select and recommend a cultivar or cultivars appropriate for specific conditions in 
Sistan region. 
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MATERIALS AND METHODS 
 

 An experiment was carried out to evaluate rapeseed genotypes in terms of oil and grain yield.  genotypes were 
evaluated, using a randomized complete block design (RCBD) with 3 replications in 2012-2013, in Zahak 
Agriculture Research Station of Zabol, located at Eastern of Iran. The weather forecasting station in the test years 
were presented in table 1. Canola genotypes were planted in early October. Each plot consisted of six rows: 5 m 
length, with 20 cm apart. Fertilizers were applied at ratio of 180, kg N /ha, 200 kg sulphate dipotash /ha and 150 kg 
super-phosphate, /ha respectively, (according to results of soil analysis). All plots received one-third of N and all 
sulphate dipotash and super-phosphate prior to sowing. Other two-third of N top dressed at roset and flowering 
stage, respectively. Irrigation was carried out based on the need of plant in the stages, rosette, budding, flowering 
and silique making and grain filling. A random sample of five plants of each cv. was collected from each plot in 
physiological ripening to estimate the following parameters: slique in plant, seed in silique and seed thousand 
weight. In each plot, plants of four central rows were harvested to determine seed yield. Oil seed percentage 
determined with MNR device. Data were analyzed by using MSTAT-C statistical package. Mean comparison was 
done by using Least Significant Difference (LSD) test at 0.05 probability level. 
 

Table 1. The monthly average of some meteorological statistics during a biannual test 

 
 
 
 
 
 
 
 

 
RESULTS AND DISCUSSION 

 
Seed Yield 
      The results of the analysis of variance showed that seed yield had significant difference among rapeseed 
cultivars at 1% probability levels (Table 2). Table comparing means showed that, the maximum seed yield were 
obtained by the lines, Dezo 3169, Kho-Be-2, Dezo 2169 with  mean  3647, 3509 and 3433 kg/ha and  the lowest 
seed yield achieved by lines  fanaei 6, Ramen 6 and Dez7169 with mean 1877, 1905 and 2131, kg/ha (Table 3). 
(Fanaie, 2008) and (Hejazi 1997) claimed that cultivars with early maturation in environmental conditions with 
shorter growth season can be produced higher yield. (Zaho, 1991) stated that climatic conditions are extremely 
helpful in realizing the potentials of cultivars. The results of simple correlation indicated that seed yield had positive 
and significant correlation with the number of silique per plant (r=0.712**) and oil yield per hectare (r=0.596**). The 
results corresponded with results (Hakan and Oral, 1999); ( Marzi, 1997) and (Fanaie, 2008) (Table 4). 
 
Silique in plant  
     The results of the analysis of variance showed that number silique in plant had significant difference among 
rapeseed cultivars at 0.01 probability levels (Table 2). The highest number of silique per plant relates to the line 
Dez 3169 with an average of 237 siliques per plant and the least number of siliques relates to the line Fanae 6 with 
an average of 148 pods per plant (Table 3). According to results simple correlation, the number of siliques per plant 
had positive and significant correlation with seed yield per hectare (r=0.72**) and, oil yield per hectare (r=0.479**) 
(Table 4). (Fanaie, 2008); (Faraji, 2005) and (Taylor and Smith 1992), who considered the number of siliques per 
plant is critical component for increasing seed yield that in according with  results this study. 
     The results of the analysis of variance showed that number seed in silique had not significant difference among 
rapeseed cultivars (Table 2). (Sorous, 2004) believed that with increase numner silique in plant decreased number 
seed per silique and seed weight. 
 
Seed thousand weight 
    The results of the analysis of variance showed that seed thousand weight had significant difference among 
rapeseed cultivars at 1% probability level (Table 2). The maximum seed thousand weight was in line Ramen 6 with 
an average of 3.96 g and the least weight belonged to the cultivar RGS003 and the line Zabol 0 with mean of 3.51 

Temperature (Centigrade) Rainfall (mm) Month 
 Minimum Maximum Mean 

17.6 32 25 0 Oct 
10.7 27.7 19.2 0 Nov 
5.35 25 15.17 11.2 Dec 
-0.04 15.27 7.6 0 Jan 
5.82 21.56 13.69 2.4 Feb 
9.25 25.22 17.23 3 Mar 
14 30.2 22.1 5.3 April 
19.7 35.9 27.8 0 May 
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and 3.56 g, respectively (Table 3). The difference in seed thousand weight can be due to genetic difference. The 
obtained result in agreeing with with (Degenhart 1981), who reported that the weight of seeds cannot be influenced 
by environmental factors, but the different genotypes had seeds with weight different .Seed thousand weight had 
not significant correlation with seed yield. 
 
Oil percentage 
     The results of the analysis of variance showed that oil percentage had significant difference among rapeseed 
cultivars at 1% probability level (Table 2).  
 

Table 2. Variance analysis of traits in the Canola genotypes 
S.O.V df Seed yield 

 
Number of silique per plant Seed per 

silique 
Seed  1000 weight Oil Oil yield 

Replication 2 91221.24 18.29 6.741 0.023 2.154 18631.029 
Genotypes 17 723754.6** 1359.85** 3.185 ns 0.054** 1.996* 142644.098 ** 
Error 24 92484.24 67.84 4.192 0.020 0.818 16474.90 

C .V % - 10.36 4.47 10.67 3.76 2.09 10.08 

ns, * and ** :  Indicate not significant,  Significant at 5% and 1% probability levels respectively 

 
Table 3. Comparison of means of seed yield and matured traits in the canola genotypes 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Means followed by the same letters in each column are not significantly different at the 5%level 

 
Table 4. Correlation coefficients between seed yield and matured traits in the canola genotypes 

Oil yield Oil percent Seed yield Seed 1000 wieght Slique in plant Seed in silique Traits 

     1 Seed in silique 
    1 0.223**- Slique in plant 
   1 - 0/170ns 0.139ns Seed 1000 wieght 
  1 0.230ns  -  0.712** -0.161ns Seed yield 
 1 0/057ns -0/021ns 0.106ns -0.121ns Oil percent 
1 0.197 ns 0.99 ** - 0.234 ns 0.71 ** -0.178 ns Oil yield 

ns, * and ** :  Indicate not significant,  Significant at 5% and 1% probability levels respectively 

      
 In this study, the maximum oil percentage was realized in the lines, Dezo 6182, Kho-Be-2 and Dezo- 1182 with 
mean 45.27, 44.99, 43.90 percent respectively. The lowest oil percent archived in lines Zafar, Dezo 2169 and Kho-
va-3 with mean 42.35, 42.44 and 42.56 percent (Table 3). (Gunasekera, 2006) reported that rapeseed genotypes 
differ from aspect oil percent. Difference between oil percent of the cultivars is influenced by genetics and thermal 
conditions at the end season (Fanaie, 2008 ;  faraji, 2008). 
 
Oil yield 
     The results of the analysis of variance showed that oil yield had significant difference among rapeseed cultivars 
at 5% probability level (Table 2). The highest oil yield belonged to  lines Kh0 - Be –2 and  DeZO3169   with  mean 
1577 and  1572 kg/ha  and the lowest belonged to line  fanaie 6 with an mean 809 kg/ha (Table 3). High oil yield of 

Oil yield 
Kg/ha 

Oil % Seed  1000 weight  
(g) 

Seed per 
silique 

Number of silique per plant Seed yield 
Kg/ha 

 
genotypes 

1152.67 f 43.57 b-e 3.80 a-e 20.33 ab 166.00 hi 2643.0e DeZO1182 
883.67 g 42.67 de 3.96 a 20 ab 150.00 j 2074.0 f Ramen6 
809 g 43.07 cde 3.79 a-f 21 a 148.66 j 1877.3 f fanaei6 
919 g 43.11 cde 3.83 a-d 19.67 ab 162.33 ij 21310.0 f DeZ7169 
1360 b-f 43.36 cde 3.51 g 18.67 ab 182.00 d-g 3134.7 b-e RGs003 
1361 b-f 43.15 cde 3.59 f-g 19.67 ab 217.33 b 3158.7 a-d Fanaei9 
1258 def 42.94 cde 3.86 a-d 19.67 ab 174.66 ghi 2929.0 cde DeZ19169 
1340.67 c-f 44.36 abc 3.65 d-g 17.67 ab 189.00 c-f 3019.0 b-e Rameh3 
1267.67 def 45.27 a 3.95 ab 19.67 ab 179.00 e-h 2804.0 de DeZO6182 
1577.67 a 44.99 ab 3.69 c-g 19 ab 199.33 c 3509.3 ab Kh0 - Be –2 
1482.33 abc 43.90 a-d 3.73 b-g 17 ab 189.66 c-f 3381.3 abc DeZO1182 
1374 a-e 43.33 cde 3.56 fg 18.33 ab 184.66 d-g 3169.7 a-d Zab0 I 
1310.67 c-f 42.86 de 3.84 a-d 18 ab 186.33 c-g 3057.7 b-e Fanaei I5 
1324 c-f 42.79 de 3.88 a-d 20.33 ab 184.66 d-g 3093.7 b-e 0GH -14 
1460.67 a-d 42.56 de 3.90 abc 18.33 ab 191.66 cde 3433.0 abc DeZ02169 
1199.33 ef 42.62 de 3.66 d-c 19 ab 195.66 cd 2814.7 de Kh0 - Va – 3 
1262.67 def 42.35 e 3.80 a-e 19.67 ab 176.33 fgh 2983.0 cde ZaFar 
1572.30 ab 43.14 cde 3.84 a-d 19.33 ab 236.66 a 3647.0 a DeZO3169 
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the lines can be due to further seed production which was directly helpful in increasing oil yield and also oil 
percentage can contribute as major factor in raising oil yield (Fanaie, 2008). 
 (Faraji, 2005); (Fanaie, 2008) and Hakan and Oral (1999) also showed that there is a correlation between oil 
yield and seed yield. That this in agreeing with the results of the study (Table 4). 
 

CONCLUSION 
 

     Results showed there are variation in canola genotypes especially in seed yield, silique in plant, seed weight, oil 
and oil yield. But the condition of each region can be effective in increasing or decreasing them, particularly seed 
yield. Among genotypes, Dezo3169  ،  and kho-Be-2 due to better seed yield and oil yield can be more considered 
for development in the condition of Sistan and other similar areas with short growth season. 
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