3Gl Sl gy 4
WA Gliae; 170 dgly —£ oled —TYo 388

(S S Al G G g5 (B I (o

Study on response of some oilseed rape genotypes to drought stress
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Table 2. Percentage of variation for the investigated traits under drought stress condition relative to normal condition
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Table 1. Mean squares of the investigated traits by the analysis of combined variance across two cropping seasons and two normal and drought stress

conditions.
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Table 3. Values for the investigated traits of oilseed rape genotypes under normal and drought stress conditions
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Table 4. Drought tolerance indices in oilseed rape genotypes
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Table 5. Correlation coefficient between drought tolerance indices and seed yield of oilseed rape genotypes under
normal and drought stress conditions
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Table 6. Eigen values derived from principal components analysis for drought stress indices
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Figure 1. Distribution of oilseed rape genotypes in biplot graph derived from principal components
analysis
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Figure 2. Distribution of oilseed rape genotypes in 3-D graph based on Yp, Ys and STI
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Introduction

Environmental stressors, in particular, drought stress, are the most important factors
reducing the yield of agricultural crops worldwide (Roa & Mandham, 1991). In
the irrigated areas and areas where surface water 1s used for irrigation, due to the
reduction of rainfall and the excessive use of water resources for the lucrative spring
crops, the amount of water is severely depleted. As a result, the intervals between
irrigation periods are long and plants face water stress during seed filling periods.
According to some studies, the most critical time for irrigation are the flowering
and early flowering stages (Pouzet, 1995). The results showed that drought stress
at the reproductive stage significantly reduced grain yield. However, the negative
effect of drought stress on seed yield was less than delay in planting (Delkhosh et
al., 2012). In this study, in addition to investigating the effects of drought stress
on yield and yield components of rapeseed, the most resistant genotypes to late
drought stress were identified.

Material and Methods

The study was carried out to determine the tolerant genotypes to late season drought
stress in rapeseed in September 2012 for two years at Agricultural Research Station

Email address of the corresponding author: Email: azareei46@gmail.com
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of Islamabad-e-gharb. Irrigation was carried out until flowering stage and then
During the growing season, some agronomic traits and the irrigation was cut off.
yield components and yield were measured. Nuclear Magnetic Resonance (NMR)
method was used to measure the oil content. The indices including STI, GMP, SSI,
MP, HRM and TOL were used to evaluate the genotypes for drought tolerance.

Results and Discussion

The combined analysis of variance showed that the effect of drought stress on all
traits was significant except seed oil percentage, number of branches and Y« *-
seed weight. The results showed that the highest percentage of variation due to
drought stress occurred in the number of pods per plant, so that the average of this
less than’.trait in the studied genotypes under drought stress conditions was Y71
that of under normal irrigation conditions. The average number of seeds per pod in
under water-limited condition. In normal irrigation/genotypes decreased by ) £
conditions, the highest number of seeds per pod was recorded in the genotypes
WPN Y, Likord and Karaj ) with the respective values of Y%, YA, and YV,9.
The genotypes WPN Y, GKHH Y+ ° and Karaj Y under drought stress condition
produced the highest number of seeds per silique with the respective values of Y1, A,
under stress conditions compared to% Y1, ¢ and Y1,). Seed yield decreased by Y-
normal irrigation conditions.

The results showed that under normal conditions, the genotypes GKHY + ©, Karaj ),
Modena and WPN © had the highest grain yield with the respective values of @YY+
°VYY, ©V+«V and ©+)% kg ha'. The Karaj ' genotype, which performed well in
normal conditions, was named as Ahmadi in Y +) £, In conditions of drought stress,
the genotypes GKHY+°, Zarfam and WPN © gave the highest grain yield with
the respective values of ¥4¢), YoV) and Ye£e kg ha'. Despite the significance of
genotypexstress interaction, the results showed that high yielding genotypes under
normal condition were also high yielding ones in stress condition.

Conclusion

In both normal and drought stress conditions, GKH305 produced the highest
grain yields of 5230 and 3941 kg / ha’!, respectively. There was a positive and
significant correlation between the measured indices and grain yield under normal
condition except for yield in drought stress condition. While STI, GMP and MP
had significant positive correlation with grain yield in drought stress conditions,
the correlation between TOL and SSI with grain yield in stress condition was not
significant. The principal components analysis for the measured drought tolerance
indices showed that the first two components justified more than 99% of the data
variation. Overall, the results showed that the genotypes GKH305, WPN5 and
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Zarfam had a suitable performance to be considered for cultivation under normal
and drought stress conditions. However, if there are limitations to selecting the
above genotypes, Karaj 2 and Opera are the next best options to be grown in
drought stress condition.

Keywords: oilseed rape, grain yield, oil content, tolerant indices
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