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Impacts of humic acid and zinc sulfate application on yield, yield
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Abstract

Background and Objective: Chickpea (Cicer arietinum L.) occupies the largest cultivated area among legumes in Iran.
Nutrition management through the application of organic and wmineral fertilizers can significantly increase yield.
Therefore, this research was conducted with the aingof investigating the efficiency of soil application and foliar spraying
of zinc sulfate and humic acid in dryland chickpea p ction.

Methods: This field experiment was carried out using a split plot
The land was divided into 4 blocks and each block had 28
zinc sulfate, humic acid, and zinc sulfate + humic acid.

sign within a randomized complete block framework.
e main pl8s included the control, soil application of
-plots®ncluded the control (without foliar application),
humic acid in a single application at pod formation and in

Results: The simple effects of differchg soil treatm
significant for pod no. per plant.

liar applications, as well as their interaction, were not
le effect of different soil treatments was significant. For

The highest potassium coftgnt was obtained if the soil treatment of humic acid without foliar application, and the highest
zinc content was obtained in the soil treatmentof zinc sulfate along with foliar application of zinc sulfate before and after
flowering, which sh@#wed Jysignificant differénce with the control based on the LSD test. The highest pod no. per plant
(12.5), grain no. per pod (1.1), plant height (67.8 cm), 100-grain weight (34.9 g), root dry weight (12.3 g), node dry weight
(4.6 g), nodule no. per root (11.4), grain yield (1431 kg/ha), biological yield (3365 kg/ha), grain nitrogen (3.6%), and
grain protein (22.5%) were achieved through soil application and foliar spraying of zinc sulfate and humic acid before
and after flowering.

the soil application treatments, the application of zinc sulfate + humic acid, and among the foliar
s, two-stage application of zinc sulfate + humic acid before and after flowering, had the greatest impact
1eld components of chickpeas. Grain yield in these treatments increased by 34% and 55%, respectively,
and biological yield increased by 30% and 32%, respectively, compared to the control.

Keywords: Biglogical yield, Foliar spraying, Grain protein, Grain yield, Soil application.
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Table 1. Physico-chemical properties of the studies field soil (Sarbekuh village, 2022)
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Table 2. Comparison of means of morphological and yield traits of chickpea plant under the influence of soil application of zinc
sulfate and humic acid
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Table 3. Comparison of means of morphological and yield traits of chickpea plant under the influence of foliar spraying of zinc sulfate and humic acid
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Fig. 1. Comparison of means of plant height under the interaction of soil application and foliar spraying of zinc sulfate and humic
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Fig. 2. Comparison of means of grain nitrogen percentage under the influence of soil application of zinc sulfate and humic acid (Zn:
Zinc sulfate; HA: Humic acid); Dissimilar letters in each column indicateg significant difference according to LDS test, p<0.05.
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Fig. 3. Compafiison of means of grain nitrogen percentage under the influence of foliar spraying of zinc sulfate and humic acid (Zn:
Zinc sulfate; HA: Humic acid); Dissimilar letters in each column indicate significant difference according to LDS test, p<0.05.
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