Effect of organic fertilizers on yield and yield components of Cumin (Cuminum cyminum L.) under drought stress
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Abstract
In order to evaluate the effect of bio-fertilizer and organic fertilizer on yield and yield components of Cumin (Cuminum Cyminum) under drought stress, a factorial split plot experiment was carried out based on randomized complete block design with two factor and three replicates at Research Field of Agricultural Faculty, Shahed University, Tehran, Iran in 2015 year. The factors were irrigation with three levels (irrigation cutting after green stage, after flowering stage, and after seed formation stage) as main factor, and combination of biological fertilizers with two levels (bio-fertilizer inoculation, no inoculation) and  organic fertilizer with two levels (20 ton/ha and composted animal manure and no manure) as sub factor. The results of the analysis of variance showed that drought stress levels significantly affected most of the measured characteristics (number of seeds per umbel, umbels per plant, number of branches, economic performance, biological yield, harvest index, seed weight, plant height and diameter of the seed, chlorophyll a, chlorophyll b, chlorophyll a + b, and carotenoids) at P ≤ 0.01, except the essential oil percentage and oil yield. Drought stress also led to decrease in the essential oil content and oil yield. The results showed that treatment of bio-fertilizer and fertilize 2 significantly affected most traits, such as economic performance, biological yield, grain weight, hectoliter weight, plant height, number of seeds per umbel at P ≤ 0.05, except umbel per plant. Based on the results of the analysis of variance, the interaction of drought and manure indicated significant effect on yield, economic yield, harvest index, chlorophyll a, chlorophyll b, total chlorophyll and carotenoids, grain weight, the essential oil percentage and oil yield. In addition the interaction of drought and manure had no significant effect on the other characteristics. Based on the obtained results, it can be concluded that applying the bio-fertilizer in the high levels of drought stress condition lead to produce higher yield in the medicinal plant Cumin (Cuminum Cyminum). In addition, the combination of bio-fertilizer and fertilize 2 significantly affected most of morphological traits and all measured physiological characteristics such as photosynthetic pigments and essential oil yield.
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