The effects of nano chemical fertilizers on some physio-morphological characteristics of two species from Fabaceae  
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Abstract

The use of nano-fertilizers as an effective approach to increase the availability of nutrients for plants has been highly regarded. With using Nano-fertilizers, time and rate of release plant nutrients will be according to plant nutrition needs, so the plant can absorb the maximum amount of nutrients and thus the leaching of nutrients decreases and crop yield increases. In order to investigate nano-molybdenum and calcium fertilizers on growth parameters, nodulation and amount of calcium and molybdenum of chickpea (Cicer arietinum) and bean (Phaseolus vulgaris) two separate experiments were conducted as a factorial based on completely randomized design in green house of Payame Noor University of Mashhad. In two experiments, treatments included three levels of molybdenum (0, 2 and 4 ppm) and four levels of calcium (0, 100, 200 and 300 kg per hectare) that were prepared as nano oxides absorbed by plant. Studied traits were plant height, root length, leaf area, and root and shoot dry weight, the number and size of biological nitrogen-fixing nodules. The results indicated that growth parameters of chickpea at different levels of calcium were significantly increased compared to control. The highest shoot dry weight (0.6 g. per plant), leaf area (14 cm2 per plant) and size of biological nitrogen fixing nodules (27 nodules per plant) were observed in treatment of 300 kg per hectare calcium. The lowest rates of these parameters were obtained in the control. Nano-molybdenum levels had reduction effect on leaf area of chickpea compared to the control. The effect of calcium fertilizer on root length, nodule number, shoot and root dry weight of bean were significant, but effect of molybdenum and interaction of calcium and molybdenum on studied traits weren’t significant, statistically.  The lowest root length was observed in control and the highest value of this trait was obtained in 3 fertilizers levels (100, 200 and 300 kg.ha-1). Also, the highest shoot and root dry weight and nodule number were in 300kg.ha-1 calcium fertilizer. In general, the results showed that combined use of nano-calcium and molybdenum fertilizers can have a significant effect on crop growth characteristics. 
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