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 In order to o study the effect of temperature on the quality and quantity characteristics 
of rapeseed varieties in different humidity situation, an experiment in  split plot 
factorial in a randomized complete block design with three replications  were done for 
two years  in Khorramabad and Takestan. Planting date in three levels with two levels 
of water deficit stress in the form of factorial in main plots and variety includes Zarfam, 
Opera and Tassilo in subplots were existed. Traits seed yield, oil seed yield, biological 
yield, palmeic acid, stearic acid, and oleic acid were measured. The highest seed yield 
and biological yield related to the first planting date and control irrigation treatment and 
Zarfam cultivar. According to the results in Khorramabad, Zarfam cultivar and planting 
date (20 October) is recommended. 
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INTRODICTION 

 
 The ability of different varieties of rapeseed  for growth and germination at low temperatures has led the 
development of culture in cold regions of world  such as Canada and northern Europe and parts of Asia were 
more severe is cold. This matter has led to several studies on the cold areas of this product were done. These 
experiments at the first time by Bolanos, [5] were performed. They have studied the effect of temperature on 
Westar spring rapeseed cultivars. Also having a good growth period of 9 to 10 weeks for emergence of strongly 
shrubs was recommended. This matter refers to the importance of planting date, so that in most cases delay in 
planting date causes kind of risk owing to the possibility of frizzing and exhibit of damage caused by freeze.  
According to Fowler, [7] winter survival during winter in the field depends on multiple factors including 
morphological and phonological properties in the species and planting date. In a survey Song-Moontae, the 
effects of planting date on freezing tolerance in rapeseed WRG 85, Double, Ceres and CoH3 varieties  in 
England has shown that early planting dates have the highest correlation with winter survival. Kumar  et al.,[8] 
showed that planting in time causes to generate plant having the right size to hold snow, but their emergence 
point is close to the surface and, consequently, batten  temperature is always higher than the air temperature 
(13

0c
 against 32

0c
) has been And so, in such circumstances, the survival rate higher than 90 percent. 

 Sezyglesky and Akzark, pointed to late planting and expressed that in these conditions, the plant becomes 
weak and cold resistance decreases. Drought alone caused a 45% decline in crop yields. Other researchers stated 
that decreased in annual yield due to drought in the world is about 70% per year. Biname, [3] stated the early 
planting date of can rapeseed causing the plant before winter had passed its initial growth and its crown get 
frostbite.  Therefore, an appropriate planting date, plant can grow well and be establishing. About drought stress 
should be mentioned that rapeseed in seed filling stage is very sensitive to stress [11]. Water deficit stress on 
rapeseed yield and its yield components has a significant effect [2]. Water deficit at flowering, podding and pod 
development stages reduced 1000 to 22% [13]. 
 Different varieties of rapeseed for drought tolerance have significantly different [3]. This study was 
conducted to evaluate the response of rapeseed varieties in different planting dates under different irrigations.  
 

MATHERIALS AND METHODS 
 
 In order to o study the effect of temperature on the quality and quantity characteristics of rapeseed varieties 
in different humidity situation, an experiment in  split plot factorial in a randomized complete block design with 
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three replications  for two years were done  in Khorramabad and Takestan. Planting date in three levels (the first 
decade of October, the second decade of October, the third decade of October) with two levels of water deficit 
stress (normal irrigation (control),cutting irrigation after poding stage) in the form of factorial in main plots and 
variety includes Zarfam, Opera and Tassilo in subplots were existed. Each plot consists of four lines (4 meter), 
the distance between lines was 30 cm, and plant spacing on the line was 5 cm. the premier and the last line will 
be considered as marginal. Sampling from soil of field was done from two depths 0-30 and 30-60 cm. In this 
study, amount of glucosinolate and fatty acid composition were measured. At the end of each year, simple 
analysis of variance and mean comparison was performed. At the end of the second year of the experiment, 
complex analysis of variance for all traits was done and the results were used as complementary information. 
Traits measured in this experiment were seed yield, seed oil yield, biological yield, palmitic acid, stearic acid, 
oleic acid. In this review, data analysis based on statistical model of  factorial split plot based in randomized 
complete block design with uses of  MSTATC statistical software and mean comparison also with Duncan's 
multiple range test were performed. In order to drawing graphs and charts used Excel software. In addition, 
simple correlation between traits was measured in this experiment determined with using of MINITAB 
software. 

RESULTS AND DISCUSSION 

 

Seed yield: 

 Simple effect of planting date, irrigation, cultivar and dual interaction of planting dates and irrigation, 

planting date and cultivar, irrigation and cultivar and triple interaction between planting dates and irrigation and 

cultivar on seed yield at 1% level probability was significant(Table 1). In mean comparison of triple effect of 

planting dates, irrigation, and cultivar on the seed yield the highest mean related to the first planting date and 

control irrigation treatment and Zarfam cultivar with 6076 kg/ha. The lowest mean related to the third planting 

date, cutting irrigation treatment and Zarfam cultivar with 409.5 kg/ha. The most critical stage of the canola 

growing to water shortages, are flowering and seed filling stages is and reduce the yield due to negative impact 

on its performance. of its components was paltry. The reason of reduced yield loss through its components such 

as number of pod per plant, number of seed per pod, 1000seed weight (TSW) and reduce water absorption and 

decrease in produce Assimilates.  The results of the experiments with Bahargava et al [2], Dwivedi [6], Azizi [1] 

is consistent. 

 

Seed oil yield: 

 Simple effect of planting date, irrigation, cultivar and dual interaction of planting dates and irrigation, 

planting date and cultivar, irrigation and cultivar and triple interaction between planting dates and irrigation and 

cultivar on seed oil yield at 1% level probability was significant(Table 1). In mean comparison of triple effect of 

planting dates, irrigation, and cultivar on the seed oil yield the highest mean related to the first planting date and 

control irrigation treatment and Zarfam cultivar with 2779%. The lowest mean related to the third planting date, 

cutting irrigation treatment and Zarfam cultivar with 153%. with increasing water content and decreasing stress 

rate, amount of seed oil yield increases[7,8,10].  

 

Biological yield: 

 Simple effect of planting date, irrigation, cultivar, and dual interaction of planting dates and irrigation, 

planting date and cultivar, irrigation and cultivar and triple interaction between planting dates and irrigation and 

cultivar on biological yield at 1% level probability was significant (Table 1). In mean comparison of triple effect 

of planting dates, irrigation, and cultivar on the biological yield the highest mean related to the first planting 

date and control irrigation treatment and Zarfam cultivar with 2456 kg/ha. The lowest mean related to the third 

planting date, cutting irrigation treatment and Zarfam cultivar with 1978 kg/ha. Drought stress causes increase 

the rate of root into shoot and dry weight of shoot decreases more than roots. This discussion with the findings 

of researchers such as Mendham [10], Blum [4], Madani [9] is consistent. 

 

Palmitic acid: 

 Simple effect of planting date, irrigation, cultivar, and dual interaction of planting dates and irrigation, 

planting date and cultivar, irrigation and cultivar and triple interaction between planting dates and irrigation and 

cultivar on palmitic acid at 1% level probability was significant (Table 1). In mean comparison of triple effect of 

planting dates, irrigation, and cultivar on the palmitic acid the highest mean related to the first planting date and 

control irrigation treatment and Zarfam cultivar with 532.2%. The lowest mean related to the third planting date, 

cutting irrigation treatment and Zarfam cultivar with 441.2%.  

 

Stearic acid: 

 Simple effect of planting date, irrigation, and dual interaction of planting dates and irrigation, on stearic 

acid at 1% level probability was significant (Table 1). In mean comparison of triple effect of planting dates, 

irrigation, and cultivar on the stearic acid the highest mean related to the third planting date and cutting 
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irrigation treatment and Zarfam cultivar with 20679%. The lowest mean related to the first planting date, control 

irrigation treatment, and Zarfam cultivar with 2.009%.  

 

Oleic acid: 

 Simple effect of planting date, irrigation, and dual interaction of planting dates and cultivar, on oleic acid at 

1% level probability was significant (Table 1). In mean comparison of triple effect of planting dates, irrigation, 

and cultivar on the oleic acid the highest mean related to the third planting date and cutting irrigation treatment 

and Zarfam cultivar with 64.23%. The lowest mean related to the first planting date, control irrigation treatment, 

and Zarfam cultivar with 62.01%.  

 
Table 1: Analysis of variance between traits measured. 

CV df   Mean Square  

Seed yield(kg/ha) Seed oil 

yield(%) 

Biological 

yield(kg/ha) 

Palmetic 

acid(%) 

Stearic acid(%) Oleic 

acid(%) 

Region 1 915768.7 ns 254625.3ns 3265633.3ns *96.163 0.015ns 0.027ns 

Error 4 913209.1 194922.1 9446898.02 3227.6 0.074 2.669 

Planting Date 2 **98256582.5 **18625819.5 **1384911401.5 **15799.6 **1.924 **9.214 

R×PD 2 190640.2ns 92722.3ns 17418.5ns 1.697ns 0.037ns 0.014ns 

Irrigation 1 **174414250 **37246331.2 **3063110440.3 **31521.8 **1.3831.383 **21.477 

R×I 1 227150ns 6816.3ns 640332ns 5.454ns 0.035ns 0.034ns 

PD×I 2 **21060220 **4957103.2 **126443170.5 **2615.05 **0.194 0.397 ns 

R×PD×I 2 57928ns 18683.1ns 7545.2ns 0.868ns 0.041ns 0.017ns 

Error 20 148504.7 54143.6 879578.5 202.553 0.041 3.135 

Variety 2 **440468 **122462.4 **3815205.5 356.6ns 0.019ns 0.055ns 

R×V 2 2162.2ns 22850.7ns 72782.5ns 0.670ns 0.035ns 0.013ns 

PD×V 4 **841691.5 **139324.4 **9909045.8 **448.6 0.029ns **0.367 

R×PD×V 4 2744.2ns 14136.4ns 28267ns 4.180ns 0.035ns 0.014ns 

I×V 2 **190985.5 31090.7ns 395324ns 158.1ns 0.036ns 0.020ns 

R×I×V 2 1898ns 9681.4ns 17587.7ns 0.278ns 0.040ns 0.024ns 

PD×I×V 4 **104205.3 **69603.3 1267243.5ns 93.4ns 0.042ns 0.042ns 

R×PD×I×V 4 1951.8ns 14545.7ns 16911.5ns 0.451ns 0.038ns 0.014ns 

Error 48 24888.6 16736.1 668984.5 118.6 0.040 0.083 

Total 107 - - - - - - 

CV(%) - 6 11.83 6.32 2.30 8.53 0.46 

*, **significant at 5 and 1%,NS:not significant 

 

Conclusions: 

 It is necessary for more attention on WUE and deficiency irrigation systems on doing stress project with 

attention to water recourses recent droughts in Iran. According to the results in Khorramabad, Zarfam cultivar 

and planting date (20 October) is recommended. 
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