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qualitative characteristics of chickpea (Cicer arietinum L.), a factorial experiment was
conducted in a randomized complete block design with three replications at the research farm
of Gonbad Kavous University during the 2018-2019 growing season. The factors studied
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factors on 100-seed weight, harvest index, and grain yield was significant. The use of humic
acid and biochar improved all the traits studied. The highest grain yield (2983 kg.ha-1) was
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EXTENDED ABSTRACT

Introduction

To investigate the effect of humic acid and biochar on the quantitative and qualitative characteristics of
chickpea (Cicer arietinum L.), a factorial experiment was conducted in a randomized complete block design
with three replications at the farm of Gonbad Kavous University during the 2018-2019 growing season. The
study aimed to assess how different levels of biochar and humic acid applications influence the growth, yield,
and nutrient composition of chickpea plants.

Objectives

The factors studied included biochar at two levels (no application and application of 20 tons per hectare)
and humic acid at three levels (no application, application with irrigation water at a concentration of 10 kg per
hectare, and application with irrigation water along with two foliar applications at a concentration of 250 cc in
100 liters of water). The main objective was to determine how these treatments affect key agronomic traits
such as the number of seeds per plant, total plant weight, 100-seed weight, harvest index, grain yield, and the
content of essential nutrients like nitrogen, protein, potassium, calcium, and magnesium.

Materials and Methods

The experimental design was a randomized complete block design with three replications. The biochar
was applied at a rate of 20 tons per hectare, while the humic acid was applied in three different ways: no
application, application with irrigation water at 10 kg per hectare, and application with irrigation water plus
two foliar applications at 250 cc in 100 liters of water. These treatments were aimed at evaluating their
individual and combined effects on the growth and nutritional quality of chickpea plants.

Results

The results showed that the main effects of biochar and humic acid were significant on various traits. The
application of biochar and humic acid individually improved the number of seeds per plant, total plant weight,
100-seed weight, and harvest index. Specifically, the application of biochar at 20 tons per hectare significantly
increased the number of seeds, total plant weight, and 100-seed weight compared to the control. Similarly,
humic acid application, especially when combined with both soil and foliar treatments, led to marked
improvements in plant growth and grain yield.

The interaction effect of biochar and humic acid was also significant on several traits. The combined
application of biochar and humic acid resulted in the highest improvements. The treatment involving humic
acid application once in the soil and twice as a foliar spray along with biochar yielded the highest grain yield
of 2983 kg/ha. In contrast, the lowest grain yield of 1368 kg/ha was observed in the treatment without any
humic acid or biochar application. In terms of nutrient composition, the highest protein and nitrogen content,
along with the highest concentrations of calcium, potassium, and magnesium, were recorded in the treatment
with both humic acid and biochar. This indicates that these amendments not only enhance growth and yield
but also improve the nutritional quality of chickpea plants.

Conclusion

The study concludes that the integrated use of humic acid and biochar is highly effective in enhancing
the growth, yield, and nutrient content of chickpea. The recommended practice for achieving optimal results
is to apply humic acid once in the soil and twice as a foliar spray in combination with biochar at 20 tons per
hectare. This approach can significantly boost chickpea production and improve its nutritional value, making
it a valuable strategy for farmers aiming to increase productivity and crop quality. Further research could
explore the long-term effects of these amendments and their impact on soil health and sustainability.
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