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(MP) 19, 54 and 47 and 59%, geometric mean productivity (GMP) 18, 55 and 48 and 59% and 
harmonic mean (HM) 17, 55 and 48 and 60% compared to control, respectively. Effect of 
nutritional treatments on stress susceptibility (SSI) and stress tolerance index (STI) was 
significant and the lowest SSI (0.59) and the highest STI (1.51) obtained in treatment of 
nitrogen + superabsorbent + humic acid + salicylic acid. 
 
Conclusion: In general, the results showed that although all nutritional treatments were 
effective in reducing drought stress damages, but the highest seed yield, dry matter yield, 
harvest index, weight seed per plant, leaf area index, crop growth rate, soil nitrogen and water 
use efficiency observed in treatment of nitrogen + superabsorbent + humic acid + salicylic acid. 
MP, GMP and HM in all nutritional treatments was more than control, significantly. 
Application of superabsorbent + humic acid and salicylic acid, nitrogen + humic acid + salicylic 
acid, nitrogen + superabsorbent + humic acid + salicylic acid decrease SSI compared to control 
and the highest STI obtained in treatment of nitrogen + superabsorbent + humic acid + salicylic 
acid.  
 
Keywords: Harmonic mean, Humic acid, Net nitrogen, Soil pH, Susceptibility index 
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areas. The compliance of the yield and drought risk maps indicated that the possibility of yield 
reduction in facing with drought is higher in those areas with higher drought risk. 
 
Conclusion: Totally, the results showed that Bandar-e-Torkaman, Gorgan and the central and 
southern parts of Aliabad Katoul are facing a lower risk of drought. The intersected map of 
yield and drought risk can be used as a predictive tool to provide strategies to manage drought 
risks as well as coping with drought effects on the yield. 
 
Keywords: Agricultural Drought, Drought Risk, Remote Sensing, Yield 
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from the third level of irrigation interval and application of 150 mg/L of humic acid and the 
highest level of soluble sugar (53.56 mg/g) from the third level of irrigation interval and 
application 300 mg/L of humic acid was observed. 
 
Conclusion: The results of this study showed that increasing the irrigation interval significantly 
reduced the morphological traits. In contrast, some traits such as proline, antioxidant activity, 
total phenol, and soluble sugar were increased. However, humic acid protects the coneflower 
plants from the drought stress and reduces the drought damage. In general, the results of this 
study introduced the foliar application of 300 mg L-1 of humic and every 9 days irrigation as the 
best treatment, economically. Because with less water and acidic consumption, the same level of 
metabolite performance as higher levels of these applications can be achieved. 
 
Keywords: Antioxidant activity, Dehydration stress, Organic fertilizer, Proline, Total phenol. 
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and 70% in control to 12, 44, 35, 36, 52 and 52% in symbiosis with Piriformospora and 31, 48, 
58, 53, 52 and 53% after applying Trichoderma at in 1500 mg as compared to the zero levels, as 
well. Also, the electrolyte leakage rate showed an increasing trend with 0.000084 slope Up to 
500 mg and then with a 0.0018 slope. But plant inoculation with Piriformospora and 
Trichoderma reduced the electrolyte leakage with about two percent. In addition, the interaction 
between lead and fungi was significant on SPAD reading, chlorophyll a+b, relative water 
content (RWC) of leaves and proline. SPAD reading and chlorophyll a+b declined from nearly 
18 and 35% in non-inoculation treatment to about 7 and 27% in Piriformospora, and 13 and 5% 
in Trichoderma in 1500 mg as compared to the control, respectively. Among morphological and 
physiological traits, the highest correlation (r=0.80; P<0.01) was between leaf area and RWC. 
 
Conclusion: In conclusion, results indicated that vegetative traits showed more sensitivity to 
lead toxicity. Among these traits, the highest sensitivity was recorded in stem and shoot dry 
weights. Inoculation of canola seed with Piriformospora and Trichoderma fungi ameliorated 
this sensitivity in some traits. Accordingly, it seems that these fungi can improve slightly the 
adverse effect of lead toxicity and increase canola tolerance to lead stress. 
 
Keywords: Proline, Trichoderma, Lead, Mycorrhiza-like, Canola 
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production in this area.  Also, due to higher yield and better qulitve properties of M7 cultivar 
than M9 cultivar, it would ne considered as a proper cultivar in this area.   
 
Keywords: Chemical fertilizer, Combination nutrition, Dry matter, Organic fertilizer, Soybean. 
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per capsule and number of capsules in the plant and seed oil percentage were the most effective 
positive variables on seed yield. 1000 seed weight had the most direct positive effect on seed oil 
percentage. In stress condition, seed protein percentage and number of secondary branches had 
the highest negative effects on seed yield, respectively. Seed protein percentage had the most 
direct positive effect on oil percentage. The main components analysis showed that in non-stress 
condition, seed yield, capsule number, oil yield and protein yield had high correlation with the 
first component and 51.1% of the variation was explained. Based on this component, Oltan and 
Dashtestan 2 cultivars were better in terms of seed, oil and protein yield than other cultivars. In 
drought stress condition, seed yield, oil yield and protein yield had high correlation with the first 
component and explained 37.5% of the variation. Halil, Oltan and Yellow White cultivars were 
not desirable on the basis of this component, which was the component of seed, oil and protein 
yield. 
 
Conclusion: With increasing seed yield per area unit, oil yield and protein yield per area unit 
also increase, so increasing the yield of oil should be increased by increasing the seed yield by 
its effective components. In non-stress conditions, by increasing the number of seeds per 
capsule, the number of capsules in the plant, the weight of 1000 seeds and the percentage of oil, 
high yielding cultivars can be achieved. Since the number of secondary branches under drought 
stress conditions had a negative effect on seed yield, selection of cultivars with lower number of 
branches of Darab 1 and Dashtestan 2 could lead to higher seed and oil yields under water stress 
conditions. 
 
Keywords: Path analysis, Principal components analysis, Stepwise regression, Stress  
 
 


