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Abstract

Drought stress is one of the most important abiotic stresses and factors limiting crop
production. It is very important to use inputs that can have a positive effect on performance in
dry conditions. Today, safflower has received attention due to its quality oil and medicinal
properties. In order to determine the effect of Biochar and Zeolite application in water deficit
conditions on the growth characteristics of safflower plant, an experiment was conducted in
the form of a factorial split plot in the form of a randomized complete block design with three
replications in the agricultural year of 1401-1402 in the research farm of the Agricultural
Research Institute of Zabul. The treatments include irrigation regymes at three levels of 100,
75, and 50% of filed capacity, zeolite at three levels of 0, 2.5% and 5% specific weight of soil
and biochar at three levels of 0, 2.5% and 5% specific weight. The results of variance analysis
of the data indicated that the interaction effect of drought stress x biochar x zeolite on the
characteristics of leaf surface, plant height, stem diameter, flower weight in capitol and seed
yield was significant at the probability level of 1% (P<0.01). Also, the number of sub-
branches per plant, the number of inflorescences per plant, the number of inflorescences per
sub-branch and the weight of flowers in one capitol were significant at the 5% probability
level (P<0.05) and on the two traits of capitol diameter and biological yield did not have a
statistically significant effect. In the present experiment, the highest seed yield (1960 kg/ha)
was obtained from the irrigation treatment of 75% FC+ biochar 2.5% + zeolite5%, and the
highest percentage of oil (32.79) was obtained from the full irrigation treatment (100% FC) +
application. Both biochar and zeolite were measured. Although the reduction of the irrigation
level from 100 to 75% FC did not have a significant effect on the reduction of the oil
percentage. The highest amount of carotenoid pigment in safflower flowers was accumulated
from complete irrigation + combined use of biochar and zeolite (both at the 2.5% level). The
highest amount of phenolic compounds was obtained in the condition of full irrigation +
application of zeolite at the level of 5%. From the results of this experiment, it can be
concluded that zeolite, biochar and different humidity levels have a great effect on the growth
and establishment of safflower plant. The morphological and biochemical traits measured in
this experiment were sensitive to the soil moisture level and decreased with the decrease of the
soil moisture level; But with the use of biochar and zeolite fertilizers, the negative effects of
drought stress on these traits were reduced. Therefore, according to the results obtained from
this experiment, it can be said that in the conditions of water stress intensification, the use of
both biochar and zeolite can reduce the adverse effects of drought stress. always using inputs
that improve the ecological aspect of the system and reduce the environmental risk; It is
recommended to advance the goals of sustainable agriculture.
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