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Abstract: The purpose of this research is to investigate the effects of humic acid foliar spraying on potato yield, which was conducted as an
experiment in the form of a completely randomized design in three replications at Chahardehi Dopi, on the farm of Mirza Mohammad Qaim
Khan Bittani. The use of humic acid was at four levels (0, 30, 40 and 50 ml/l). The results showed that the difference between humic acid levels
in terms of yield was significant at the 1% probability level. The highest yield was related to the 50 ml/lI humic acid treatment with 3883.46
kg/1000 m? and the lowest was in the control treatment with 2912.16 kg/1000 m?. According to these results, it is recommended to use a

concentration of 50 ml/liter of humic acid compared to other treatments.
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l. INTRODUCTION

The potato, by the scientific name (Solanum tuberosum L.),
which is cultivated in more than 100 countries around the
world, is one of the main ingredients of the human diet. Potato
is an important raw material for industry. Growing conditions,
genetic origin, and aging during postharvest storage can affect
quality of potato. The chemical composition of potatoes is of
great importance during processing on an industrial scale.
Potato compounds such as starch, non-starch polysaccharides
and minerals significantly affect the quality of potato and its
products. Understanding the chemical structure of potato
components is also important for the development of unique or
new potato products. Potatoes are one of the most efficient
sources of energy and other nutrients, including vitamins and
minerals. Considering the great importance of the potato, it is
perhaps surprising that very few books have been written
about it [1]. A potato tuber is an underground stem that
provides an opportunity for the potato plant to reproduce itself
vegetative. Domestication by humans and selection as a food
item provide for yield and more characteristics suitable for the
fresh market and processing. As a result, potato is an
extremely rich carbohydrate product [2]. Potato is the fifth
agricultural product in the world, which plays an important
role as a staple food in Mediterranean countries [3]. Humic
acid is known as a nature-friendly organic fertilizer due to the
harmful effects of chemical fertilizers on human health and the
environment. They are different organic compounds that are
extracted from different sources such as soil, humus, peat,
oxidized lignite, coal, etc., which differ in molecular size and
chemical structure. A very low amount of organic acids leads
to an increase in soil fertility by improving the physical,
chemical and biological characteristics of the soil [4].
Therefore, the use of natural fertilizers, including humic acid,
without damaging the environment, can be very effective in
increasing the yield of agricultural plants. Humic acid is a
natural organic polymer compound that is formed as a result
of the decay of soil organic matter, peat, lignin, etc., which
can be used to increase the product and its quality [5]. Humic
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acid is a desirable and promising natural resource that can be
used as an alternative to chemical fertilizers or to reduce the
side effects of chemicals to increase the production of
agricultural products [6 - 8].

This organic matter increases the availability of nutrients
and, as a result, increases plant growth and yield [9]. Other
benefits of humic acid include the chelating properties of food
elements (sodium, potassium, magnesium, calcium, iron,
copper), etc. [10]. The use of this substance in plants increases
the permeability of the cell membrane and facilitates the entry
of potassium, which results in an increase in the internal
pressure of cells and cell division. On the other hand, the
increase in energy inside the cell has led to an increase in the
production of chlorophyll and the rate of photosynthesis [11].
Therefore, the current research was conducted to investigate
the effects of humic acid foliar application on potato yield.

Il.  MATERIALS AND METHOD

This research was carried out in 2024 in Laghman
Province, Chahardehi Dopi, on the farm of Mirza Mohammad
Qaim Khan Bittani, located in the east of Afghanistan. This
research was conducted as an experiment in the form of a
randomized complete design in three replications. Humic acid
fertilizer and combined components (12% humic acid, 10%
potassium and 10% nitrogen) were used at 4 levels (0, 30, 40
and 50 ml/l). When the height of the potato plant reached 25-
35 cm, humic acid foliar spraying was done with a manual
sprayer. Before planting, the use of chemical fertilizers (NPK)
was equally (45 kg/1000m?) distributed to all treatments in the
field. The plot area of each treatment in each repetition was
1000 m? and planted in the form of stacks. It was 5m long and
the distance between planting lines (stacks) was 0.5m and the
width of the potato seed line was 0.4m. Potato seeds were
sown by hand in vesicle and stacks at a density of 1000 m?and
280 kg. They were harvested on 9 of June to calculate yield.
Harvesting was done when all the leaves turned yellow. To
determine the yield first, 2 m? were taken from each plot and
then weighed. As a result, their sum was considered as the
total weight of the treatment in each plot. All the obtained data
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was analyzed using (SAS 9.0) software and the average
comparison was done based on an LSD test. Also, the process
of yield changes was drawn using Excel software.

I1l.  RESULTS AND DISCUSSION

The results of variance analysis of the effect of humic acid
foliar application on potato yield are shown in Table 1. that
the treatment showed a significant effect on potato yield at the
probability level of 1% (Table 1). The highest yield was
related to the effect of 50 ml/l humic acid treatment with
3883.46 kg/1000 m? and the lowest was related to the control
treatment with 2912.16 kg/1000 m? (Figure 1).

TABLE I. Variance analysis of the effect of humic acid foliar application on
potato yield trait

Average of

Degrees
Squares of Ereedom Sources of Changes
Yield
672983.661™ 3 Treatment
11.211 8 Test Error
0.092 ) Coefficient of Variation
(Percentage)

* and ** are significant at the probability level of 5 and 1 percent,
respectively, and ns: non-significant
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3841.66 3851.13
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Potatoesyield (kg per 1000m?2)
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—
Fig. 1. yield due to foliar application of humic acid in potatoes.

The results of other research also indicate that the use of
humic acid in the form of foliar spraying in wheat increased
the yield of this plant by 24%, and humic acid increases the
photosynthetic activity of the plant by increasing the activity
of the Rubisco enzyme [12]. In the experiment of El-Sayed
Hameda et al., (2011) [13], it was found that the use of humic
substances increased the significance of vegetative traits, tuber
performance and its components, including the number of
tubers per plant and tuber weight, as well as potato quality
characteristics. Humic acid causes the continuation of
photosynthesizing tissues and increases the performance of
plants, and also increases plant performance through positive
physiological effects, including the effect on the metabolism
of plant cells and increasing the concentration of leaf
chlorophyll [14]. Humic acid creates more space for water
penetration through physical modification and improvement of
soil granularity. In addition, humic acid molecules form a
bond with water molecules, which prevents water evaporation
to a large extent [15]. In the study of the effect of humic
substances on the chlorophyll content of leaves in wheat, it
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was shown that the foliar spray of humic acid and folic acid on
wheat leaves caused a significant increase in the chlorophyll
content of leaves [16]. The use of humic acid in plants as a
foliar spray increases auxin, cytokinin and gibberellin
hormones in the plant [17]. This natural substance increases
with the increase of soil organic matter, increasing the
absorption and availability of nutrients such as nitrogen,
potassium, phosphorus, calcium, manganese and iron [18].
Increasing water absorption, increasing the content of
chlorophyll and increasing the transfer of photosynthetic
materials and reducing the negative effects of environmental
stress have improved the growth and yield of various plants
[19].

IV. CONCLUSION

The highest potato yield was related to foliar spraying of
humic acid fertilizer at a concentration of 50 ml/l. In general,
the use of humic acid can reduce the consumption of chemical
fertilizers and reduce environmental pollution, and due to the
lower cost of this type of fertilizer, it leads to greater
efficiency. Finally, it can be said that the use of humic acid, in
addition to increasing the yield of potatoes, can play a
significant role in achieving the goals of sustainable
agriculture.
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