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Investigating the Effect of Irrigation and Bio-Fertilizers on Seed Yield and
Biochemical Traits of Milk Thistle (Silybum marianum L.)

J. Ghaffarzadehl, R. Amirniaz, A. Rahimi3* and A. Khorsand4

Abstract

Due to the importance of Milk thistle, a study was conducted to evaluate the effects of irrigation
type and bio-fertilizers on this plant. For this purpose, a split plot experiment based on randomized
complete block design with 10 treatments and three replications at Miandoab, West Azerbaijan province
during 2016-2017. Experimental treatments consisted of irrigation type (complete irrigation and non-
irrigation) as main factor and bio-fertilizers (control, N ), P ©), K © and NPK ) as sub-factor.
According to the results, the interaction effect of irrigation type x bio-fertilizer for grain yield and
biological yield at 1% level was significant and for oil percentage and oil yield, forage quality indices
and nutrient uptake was not significant. However, the simple effects of irrigation and bio-fertilizer were
significant for oil content at 5% and for oil yield at 1%. However, the effect of bio-fertilizers on crude
fiber, water soluble carbohydrates and dry matter percent digestibility was significant. According to the
obtained results, the comparison of the average of the interaction effect showed that the maximum seed
yield (981.6 kg ha') was observed in the condition of full irrigation and the phosphorus bio-fertilizer
treatment, and the minimum seed yield (548.7 kg ha) was assigned to the control treatment in the
condition of no irrigation. The results of the comparison of the mean interaction effect for the biological
performance of Milk thistle showed that the complete bio-fertilizer treatment in full irrigation
conditions had the maximum value (6578 kg ha*) and the control treatment in non-irrigation conditions
had the minimum value (4311 kg ha*). Also, under complete irrigation conditions and phosphate bio-
fertilizer application, oil content increased significantly. Although complete bio-fertilizer treatment
increased grain yield but decreased the quality of Milk thistle oil. Therefore, if Milk thistle oil is used
for industrial purposes, it is recommended to use a full bio-fertilizer treatment, but it is not suitable for
edible applications. According to the results obtained from forage quality indices, it was found that
forage of milk thistle has almost good quality and nutritional value and its successful production under
dry conditions led to milk thistle superiority to other forage plants. Finally, considering the above
mentioned and also considering the significant percentage of oil in Milk thistle seed and its high
nutritional value (high linoleic acid content and presence of linolenic acid), it is concluded that
cultivation of this seed New oils can be beneficial and necessary.

Keywords: Absorb elements, Fatty acids, Irrigation stress, Medicinal plants, Milk thistle
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