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Abstract: This study was conducted in one of the nurseries, Al-Sharqat district for the season 2023-
2024 to study the effect of methods of adding humic acid (without adding acid to the soil and spray-
ing on the plant) on the yield of different varieties of beans, namely (local, Dutch, Spanish and
French). The treatment of adding acid to the soil significantly affected the characteristics of the yield,
including the number of pods plant”, seed weight g, seed yield plant! and biological yield, with an
increase of 60%, 74.24%, 15.62 and 14.85% respectively compared to the control treatment. The
French variety excelled in the characteristics of counting pods by 60% compared to the local variety,
while the local variety outperformed in the seed weight characteristic by 74.24% and compared to
the French variety, and also outperformed in seed yield and biological yield by 42.86% 42.86% re-
spectively compared to the Dutch variety. The same variety outperformed with acid and without
acid with the highest number of podsPa! amounted to 8.0 pods-1 and an increase of 60% compared
to the local variety with acid and without acid, which gave the lowest number Of the pods, 5 pods
were !, while the local variety to which acid was added outweighed the highest weight per seed was
1.17 g compared to the French variety that is not treated with acid, whose seed weight reached 0.65
g, and the same variety excelled in seed yield  plant® and biological yield, with an increase of 69.13
and 36.59% compared to the Dutch and Spanish varieties.
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1. Introduction

The bean plant Vicia faba L. belongs to the family Fabaceae, which is one of the im-
portant plant hosts as it includes large numbers of important economic crops chickpeas,
beans, lentils and peas, as this family includes about 600 genera and 1300 species and is
divided according to the size of its seeds into two groups Vicia faba var major and this
group is characterized by large flat grains, which are mainly used in human nutrition, ei-
ther the second group Vicia faba var minor This crop is of increasing importance as it is
used as food for humans as well as animal feed and is characterized by its high content of
protein 21.39% and carbohydrates up to 58.41%, in addition to containing dry seeds on
calcium, vitamin C and vitamin A [1,2].

There are many factors that contribute significantly to increasing plant productivity,
including a good variety adapted to the region, as it contributes significantly to increasing
the productivity of the crop. The varieties of beans vary in their productivity and this is
normal due to the genetic nature of this introduction of new varieties with high produc-
tivity affect the increase in production and improves quality and reduces costs, and the
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selection of varieties suitable for the conditions of the region helps in increasing production
and improves the quality [3,4].

Recently, the importance of using organic fertilizers for the nutrients needed by
plants has emerged because they contain some organic acids such as humic and fulvic ac-
ids, amino acids and other materials, which are characterized by their cheap price, ease of
use and low pollution to the environment and agricultural products, and their contribution
to improving many of the physical, chemical and biological properties of the soil, which
reflects positively on its growth and plant production [5,6].

2. Materials and Methods
Study Location

This study was conducted during the agricultural season 2023-2024 in one of the
nurseries in Al-Sharqat District - Salah Al-Din Governorate using plastic pots for the pe-
riod from 1/11/2023 to 20/4/2024.

Agricultural Process
Soil Preparation

The soil was taken from the Tigris River basin and sieved using a sieve with a diam-
eter of (2) mm after it was air dried, then the soil was placed inside plastic pots with a
height of (40) cm and a cat (30) cm by 15 kg.

Experience Design

The experiment was designed according to the Compete Randomize Design (C.R.D)
with three repeaters with two factors. The first factor: liquid humic acid was used in three
ways (without acid, adding acid to the soil, spraying plants) and (using four varieties of
beans, namely Iraqi, Dutch, French, Fava da Orto and Spanish LUS DE OTONO 3 ML OF
WATER! WAS USED of acid), whether directly added to the soil or foliar spraying after
40 days of planting and the second a month after the first spraying, and thus the number
of factors reached 12 treatments and three repeats to become the number of experimental
units 36 randomly distributed and was referred to humic acid symbol H where HO without
addition and H1 add acid to the soil and H2 spray acid on the plant. The varieties were
referred to as V, with 1V being the local variety, V2 for the Dutch variety, V3 for the Span-
ish variety, and 4 V for the French variety. Table 1. The analysis of the experimental soil
was conducted in the laboratories of the Faculty of Agriculture and the Faculty of Engi-
neering, University of Tikrit Table 2.

Studied Traits
1. The number of plant pods-1,

2. The number of seedsrod!: calculated from dividing the average number of seeds
in the plant by the average number of pods in the plant (Al-Qaisi, 2013).

3. Seed weight'! g: After mixing the seeds of the harvested plants for one plant, they
are weighed and divided by the number of seeds.

4. Seed yield'g: calculated from the product of the number of podsxnumber of seeds
per podxaverage seed weight.

5. Plant biological yield" g: It was calculated from the sum of the dry weight of the
plant with the weight of the seeds.
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3. Results

The results of Table 1 show that the methods of treatment with humic acid have no
significant effect on the characteristic of the number of pods per plant, while the varieties
differed in this characteristic, as the French variety outperformed the rest of the varieties
with the highest number of pods Pl amounted to 8.0 pods and an increase of 60% com-
pared to the local variety, which gave the least number of pods was 5.0 pods-1,

From the results of the same table, we note the significant effect of the method of
adding humic acid and varieties in the characteristic of the number of plant pods-1, as the
French variety gave the highest number of pods in various ways of addition and non-ad-
dition amounted to 8.0 pods1,

From Table 2 we note that there is no significant difference between the methods of
adding acid in the number of seeds, as well as the absence of a significant difference be-
tween the varieties in this characteristic, as it turns out that there is no significant effect as
a result of the bilateral overlap between the methods of adding acid and varieties, as the
average number of seeds reached 5 seeds pod-1,

Table 1. Effect of Humic Acid Treatment Methods and Varieties on Number of Plant Pods-1

Item
Medium sour French Spanish Dutch Iraqi
mic acid
6.75a 8.00a 7.00b 7.00b  5.00c 0
6.75a 8.00a 7.00b 7.00b  5.00c Add
6.75a 8.00a 7.00b 7.00b  5.00c spraying

8.00a 7.00b 7.00b 5.00c Average Items

*Similar letters mean there is no significant difference between the transactions

Table 2. Effect of Humic Acid Treatment Methods and Varieties on the Number of Seeds
Pod -1

Item
Medium sour French Spanish Dutch Iraqi
mic acid
5 5 5 5 5 0
5 5 5 5 5 Add
5 5 5 5 5 spraying
5 5 5 5 5  Average Items

*Similar letters mean there is no significant difference between the transactions

From Table 3 we note that there is no significant effect of the methods of treatment
with humic acid in the recipe of seed weight, while the varieties differed in this trait, as the
local variety excelled in giving the highest seed weight of 1.15 g and an increase of 74.24%
compared to the French variety, which gave the lowest weight of 0.66 g, which did not
differ significantly from the Dutch and Spanish varieties.

The interaction between the treatment and humic acid and the varieties was signifi-
cant in which the local variety excelled with the addition of acid to the soil by giving the
highest weight of 1.17 g and an increase of 80% compared to the French variety that is not
treated with acid, whose seed weight reached 0.66 g.
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Table 3. Effect of Humic Acid Treatment Methods and Varieties on Seed Weight (g)

Item
Medium sour French Spanish Dutch Iraqi
Gmic acid
0.79a 0.65b 0.70b  0.70b 1.10a 0
0.88a 0.68b 0.77b  0.77b 1.17a Add
0.81a 0.66b 0.72b  0.73b 1.13a spraying

0.66b 0.73b  0.73b 1.15a Average Items

*Similar letters mean there is no significant difference between the transactions

The results in Table 4 show that the treatment methods have a significant effect on
the characteristic of the individual plant yield of seeds, as the method of adding acid to the
pots directly gave the highest yield of 16.75 g with an increase of 15.52% compared to the
control treatment that gave a yield of 14.50 g, which did not differ significantly from the
spraying method.

The varieties showed a significant difference in their yield of seeds, as the local vari-
ety gave the highest yield of 20.0 g and an increase of 42.86% compared to the Spanish
variety, which gave a seed yield of 14.0 g, which did not differ significantly from the two
varieties and the French.

From the table below, we note that the overlap between the methods of adding hu-
mic acid and varieties was significant, the interference gave the addition of acid to the local
variety the highest seed yield of 22.0 g with an increase of 69.23% compared to the Dutch
and Spanish varieties, whose seed yield reached 13.0 and 13.0 g respectively.

Table 4. Effect of Humic Acid Treatment Methods and Varieties on Plant Seed Y1 (g)

Item
Medium sour French Spanish Dutch Iraqi
mic acid
14.5b 14.0e 13.0ef 13.0 18.0c 0
16.75a 14.0e 14.0e ~ 17.0cd 22.0a Add

16.50ab 16.0m  15.0de 15.0de 20.0b spraying

14.66b 14.0b  15.0ab 20.0a Average Items

*Similar letters mean there is no significant difference between the transactions

Table 5 shows a significant effect of the methods of treatment with humic acid in the
biological yield, as the treatment of adding acid to the pot gave the highest biological yield
of 46.09 g with an increase of 14.85% compared to the control treatment, which gave the
lowest biological yield of 40.13 g.

From the table, we note the difference of varieties significantly from each other in
biological yield, as the local variety gave the highest biological yield of 48.26 g and an
increase of 18.66% compared to the Dutch variety, which gave the lowest biological yield
was 40.67 g, which did not differ significantly from the Spanish variety.

The bilateral interaction between the method of adding acid and varieties showed a
positive significant effect, as the highest biological yield reached 51.22 g when adding acid
to pots planted in the local variety, with an increase rate of 36.59% compared to the Dutch
and Spanish varieties, which gave the lowest biological yield of 37.50 and 37.50 respec-
tively.
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Table 5. Effect of Humic Acid Treatment Methods and Varieties on Biological Yield (g)

Item
Medium sour French Spanish Dutch Iraqi
Gmic acid
40.13c 40.00g  37.50h  37.50h 45.50c 0
46.09a 4520c 44.00min 43.95E 51.22a Add
42.90b 42.40f  40.60g  40.55g 48.05b spraying

42.53b  40.70c  40.67c 48.26a Average Items

*Similar letters mean there is no significant difference between the transactions

4. Discussion

The superiority of plants treated with humic acid in the number of pods and seed
weight and yield tables (1, 3 and 4) may be due to superiority in its content of chlorophyll
and in the description of the height of the plant table and the availability of nutrients of
phosphorus and potassium due to treatment with humic acid and increase the process of
photosynthesis, which leads to increased division and expansion of cells and phosphorus
is a necessary and essential element in cell division and expansion (Nuaimi, 1999). All these
factors contribute to the increase in seed weight Table 3, and the reason may be due to the
effect of humic acid, which has a role in stimulating the activity of the hormone acetic acid,
which encourages plant growth as well as its role in providing water and nutrients to the
plant, and this in turn is reflected in the activity of the photosynthesis process, which is
ultimately reflected in the seed yield Table 4 as well as the superiority of the acid addition
treatment in Chlorophyll content, which means higher photosynthesis efficiency and then
the production of more dry matter contributed to the production of high yield.

The number of grains is one of the most important qualities that contribute to the
final yield among other components, and the number of grains in the spike is determined
by the number of fertile florets in the spike, which is one of the most characteristic of the
components of the yield associated with the yield (Anderson and Garlenge, 2000). The dif-
ference in varieties in the number of grains spike-1 is due to internal genetic factors asso-
ciated with the same variety.

The reason for the increase in the weight of the seed when treating the addition of
humic acid is due to an increase in the efficiency of photosynthesis resulting from an in-
crease in the content of chlorophyll dye and the ease of ion exchange in the soil and its
availability to the plant due to the use of acid in addition to the nutrients contained in the
acid that contribute to increasing plant growth and reflect positively on the components of
the yield, including the weight of the seeds, including Potassium, which is of great im-
portance in the formation, storage and transport of starch, sugars and proteins, which re-
flects positively on the weight gain of grains [7].

Perhaps the reason for the superiority of acid addition in the characteristic of the
yield of humic acid is due to its superiority in the quality of seed weight (Table 3) resulting
from improving soil texture and easy absorption of water and ion exchange. The difference
in taxa among them in the quality of biological yield may be attributed to internal genetic
differences associated with the variety [8].

The increase in the biological yield in Table 5 as a result of the addition of humic acid
may be due to the superiority of the weight of the seed and the dry weight of the plant, as
the biological yield includes the weights of the growth components and the yield together.
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5. Conclusion

The study showed that different bean types' yield attributes are affected differently
by humic acid treatment techniques (Vicia faba). The number of pods per plant, seed
weight, seed yield per plant, and biological yield were all markedly increased by the ap-
plication of humic acid to the soil. In particular, the local variety outperformed the French
variety in terms of seed weight, seed yield, and biological yield after being treated with
humic acid. The French variety displayed the greatest number of pods.
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