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The Effect of seeds priming with Zinc(Zn) nanoparticles and Gibberellic acid(GA) on
vegetative characteristics of Cumin Plant
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Abstract
In order to study the effect of seed priming with ZnO nanoparticles and gibberellic acid on vegetative
characteristics of cumin plant, a completely randomized design with four replications was conducted in
greenhouse of Rafsanjan Pistachio Research Center in 1394. Treatments were seed priming (control), priming
with distilled water, priming with gibberellic acid at concentrations of 250 and 500 mg/L, priming with zinc
nanoparticles at concentrations of 15 and 30 ml, priming with 250 mg Grams per liter (GA) + 15 milliliters (Zn),
250 milligrams per liter (GA) 30 milliliters (Zn), 500 milligrams (GA) + 15 milliL (Zn), and priming The seeds
were 500 mg/L (GA) + 30 milliliters (Zn). Priming with 250 mg/L GA The seedling emergence rate increased
twice as much as control treatment and had the highest percentage of emergence of seedlings and The same
treatment plant height increased by 100% compared to the control. The lowest germination time was obtained
from Zn treatment at a concentration of 30 milliliters and treatment GA 250 mg/L and GA250+Zn30 and
GA500+Zn15 The dry weight of the plant increased 34.4, 25.28 and 22.29%, respectively. In general, the in this
study showed that seed priming with 250 and 500 mg/L gibberellic acid combined with 30 and 15 milliliters of
zinc nanoparticles improved vegetative characteristics of cumin.

Keywords: Improving seed efficiency, Seedling emergence rate, priming
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