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ABSTRACT

In this study the response of 9 rapeseed genotypes were evaluated at the seedling stage using different irrigation
levels (50, 70 and 100% FC). A factorial experiment based on RCBD was conducted in the research greenhouses of
Urmia University with four replications during summer of 2013. Some physiological traits such as relative water
content, stomatal conductance, transpiration, photosynthesis, water use efficiency, shoot fresh and dry weight; root
dry weight and the amount of soluble and insoluble sugars were evaluated. The results of this study showed that with
decreasing irrigation levels, relative water content, stomatal conductance, transpiration, photosynthesis, water use
efficiency, shoot fresh and dry weight, root dry weight and insoluble sugars decreased, however the amount of leaf
temperature, SPAD number and soluble sugars increased. The highest rate of net photosynthesis was observed in
Zarfam and Licord genotypes at 100% of field capacity. The maximum decreasing in net photosynthesis was
observed in Licord genotype by increasing water stress level (50% field capacity). Under severe drought stress,
maximum shoot fresh and dry weight was observed in Zarfam genotype while it was lowest in the Zafar and Licord
genotypes. Using cluster analysis in 50% FC, the genotypes were located in two groups of semi resistant (Zarfam,
Karaj 2, Okapi and Karaj 3) and sensitive (Sarigol, Opera, Zafar, SLM, and Licord).

Keywords: canola, drought stress, photosynthesis, transpiration, water use efficiency and soluble sugars.
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Table 1. Name of studied rapeseed genotypes

Num. Genotypes Growth habit
1 Karaj 3 Winter Canola
2 Karaj 2 Winter Canola
3 Zarfam Winter Canola
4 Okapi Winter Canola
5 Zafar Spring Canola
6 Licord Winter Canola
7 SLMO046 Winter Canola
8 Opera Winter Canola
9 Sarigol Spring Canola
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Table 2. Mean squares for different traits of studied rapeseed genotypes under different irrigation levels

Mean squares
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Block 3 28755 444 0.128™ 0.73® 0.193® 14597  4.29°  043™
Irrigation levels 2 3197127  2579.66™ 0.78™ 217.14™ 142.26™  43.83" 1129.84™ 36.67"
Genotype 8 128377  107.53” 0.080" 11.98" 8.1" 048 3019”7 082"
Genotypex Irrigation levels 16 34.02™ 34.39” 0.021"™ 346" 273" 043 24727 0907
Error 78 2221 5.71 0.0126 0.48 0.54 0.58 369 0185
CV (%) 5.97 13.08 11.08 19.34 22.18 3.67 1048 1323
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** *and ns: significant at 1%, 5% probability level and not significant, respectively.
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Continued table 2. Mean squares for different traits of studied rapeseed genotypes under different irrigation levels

Source of variation df

Mean squares

Root Dry Weight SPAD Soluble sugar Insoluble sugar (Starch)
Block 3 0.3 6.5 3.52"™ 38.7"
Irrigation levels 2 3.39" 1480.94™ 581.06" 3201.48"™
Genotype 8 0.034™ 16.44™ 21.15™ 109.1"
Genotypex Irrigation levels 16 0.011"™ 3.627 17" 125.36"
Error 78 0.011 1.8 6.76 14.02
CV (%) 12.55 3.46 7.22 9.6

SIS e g 9o, B e o Y Lt e 10 (6518 gixe S 5 4 NS g 5

** *and ns: significant at 1%, 5% probability level and not significant, respectively.
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Figure 2. Mean comparison of stomatal conductance trait in the studied genotypes under different levels of irrigation
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