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ABSTRACT

Field experiment was carried out at the research station of Field Crop Sciences Department/College of
Agriculture/University of Diyala/Republic of Iraq for the season 2023/2024. This experiment included two factors.
The first was three varieties of faba bean (local, Dutch Monash, and Spanish Fito). while second factor was the
intercropping system (faba bean+onions, faba bean only). As for onions, the local variety was used. The experiment
was conducted out according to a randomized complete block design (RCBD) with three replications. Results showed
that the monocropping system (with faba bean only) was significantly superior in terms of the weight of 100 seeds,
giving a value of 177 grams, while there were no differences between the monocropping and intercropping systems
(faba bean+onions) in rest of the studied characteristics. Dutch Monash was superior in plant height (cm), number of
seeds per pod, plant yield (g) and weight of 100 seeds (g) amounting to (34.3 cm, 4.7, 109.0 g, 306.0 g) respectively,
whereas the local variety was superior in Characteristics of the number of branches per plant and the number of pods
per plant, as the values reached (5.4, 6.7) respectively. The interaction between intercropping system and faba bean
varieties had different effect on the growth of faba bean varieties. The Dutch Monash variety grown in the
monocropping system presented the highest value for the plant height, which amounted to 34.3 cm, and the weight of
100 seeds amounted to 317.0 g. The same variety in the intercropping system provided the highest value of 5.0 seeds
per pod. The local variety with the monocropping system was superior to the characteristics of the number of branches
per plant, which was 6.1 and the number of pods per plant, which was 7.2. The Spanish variety, Fito, with the
monocropping and intercropping systems, contributed the lowest values for all the studied traits.
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INTRODUCTION

Due to its nutritional importance, Faba bean (Vicia faba L.) is considered one of the most important leguminous
vegetables in the world. They are grown in various countries to obtain juicy, green pods and dry seeds. They are used
as a basic food after the grasses began and as a fodder material successfully [1] « It contributes significantly to the
balance of the diet because it contains the most important sources of vegetable protein. It contains approximately (25-
30%) of protein rich in multiple amino acids, compared with animal protein. Therefore, in most of world countries, faba
bean are called the meat of the poor people [2]. It is also characterized by containing carbohydrates, vitamins, fats and
cellulose and is also used as a soil fertilizer. Beans are also important in improving soil properties through the process
of fixing atmospheric nitrogen in the soil, as well as contributing to regulating the agricultural cycle, especially in areas
that depend on rain, which are rain-fed areas [3]. The intercropping system is one of the agricultural schemes that ancient
humans practised on instinct thousands of years ago to increase productivity. It is defined as planting two or more crops
in one area in one growing season. Here begins the competition process between the intercropping crops for the various
growth factors, and following the best breeding methods. Interfering with plants leads to an increase in yields [4], It
provides better crop resistance compared to monocropping in areas that suffer from thermal stresses such as low or high
temperatures. It provides financial stability by reducing the need for pesticides. This reduces harmful environmental
effects on humans and animals [5]. The intercropping system is used as an economic practice, especially in small farms
in large parts of the world to produce food and fodder crops [6]. Intercropping between faba bean and onion improves
the productivity and reduces the gap between human consumption and local production [7]. Intercropping between faba
bean and onion (Alium cepa L.) is enhance significantly the total yield of faba bean by 13.51%, 16.55%, and 13.84%
during 1%t ,2", and 3" seasons [8]. The research aims to identify the effect of the intercropping system on the growth
and yield characteristics of faba bean, optimal utilization of the unit area, and comparison between varieties and their
suitability for the intercropping system.
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Table (1) Soil chemical and physical properties.

Characteristics Unit Value
Sand o/kg 811
Slime o/kg 129
Clay o/kg 61
Cation exchange capacity cmol/kg 15.40
Electrical conduction EC deci-siemens/m 4.3
Soil PH - 7.4
Organic matter % 46
Gypsum o/kg 0.142
Nitrogen mlg/kg 27.5
Phosphors mlg/kg 30.2
Potassium mlg/kg 130.2
Soil texture Sandy mixture

MATERIALS AND METHODS

The experiment was carried out at the research station of the Field Crop Sciences Department, College of Agriculture,
University of Diyala, for the fall season 2023-2024. The chemical and physical properties of experiment soil were exposed in
table (1). The experimental land was prepared using a rotary plow in a perpendicular manner, and the soil was smoothed using
disc harrows. Levelling operations were carried out and the field was divided according to the randomized complete block
design (RCBD) with three replicates. The planting was done on a patch, and the distance between one plot and another was
50 cm and between one plant and another was 20 cm. The length of each plot was 3 meters and the width was 30 centimeters.
Each plot included 15 plants. The cultivation was carried out using an intercropping system of faba bean and onions, while
three varieties of faba beans (Spanish Fito, Dutch Monash, and local Iragi) and a local onion plant were used. Each
experimental block included three replicates: one replicate for all varieties of faba bean only, one replicate for all varieties of
faba bean + onions, and one replicate for local onion only. Superphosphate fertilizer was added during ploughing and land
preparation at a rate of 40 kg/dunum [9]. Planting was then carried out on 23/10/2023 for the faba bean crop, with two seeds
in each hole. After that, the germinated seed was monitored, and the experiment was watered, relying on irrigation. The plants
were thinned, and one plant was left in the hole two weeks after emergence. In addition, manual hoeing and weeding
operations were carried out to eliminate accompanying weeds. The following characteristics were studied: plant height (cm),
number of branches/plant, pod length (cm), number of pods/plant, number of seeds/pod, weight of 100 seeds (g), and
individual plant yield (g). The data for the studied traits were analyzed according to the design used (RCBD) using the
statistical analysis program SAS, and the means were tested according to the Duncan multiple range test.

RESULTS and DISCUSSIONS
Plant height.

Plant height is one of the important indicators of vegetative growth, which in term depends on cell division and elongation.
Table (2) shows that there are no significant differences between the averages of plant height in intercropping system. As for
the varieties, the results of table (2) indicate that there are significant differences between the varieties, as the Dutch Monash
outperformed the rest of the varieties by giving it a value of 34.3 cm. Varieties of faba bean differ among themselves in
characteristics, and this is due to the difference in genetic structures in terms of their ability to grow and divide cells [10]. For
the interaction between intercropping system and varieties, it was affected significantly, the Dutch variety Monash, with the
monocropping and intercropping systems with onions, gave the highest average for the trait. Plant height was 35.2 and 33.3
cm, respectively. Compared to the rest of the intercropping system and varieties that gave the lowest average plant height of
31.1 cm. The differences between varieties in plant height are due, in term, to the different nature of gene expression between
one variety and another [11].

Table (2) Effect of intercropping system and faba bean varieties and the interaction
between them on the character of plant height (cm)

Intercropping system

Varieties Means
Faba bean + Faba bean
onions only
Local 32.3b 31.5b 31.9b
Dutch 33.3ab 35.2a 34.3a
Monash
Spanish Fito 31.2b 31.1b 31.1b
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Means 32.2a 32.6a

No significant effect between the same letters on level 0.05

Pod length.
The results of table (3) indicate that there are no significant differences between the intercropping system, faba bean
varieties and the interaction between them on pod length [12].

Table (3) Effect of intercropping system and faba bean varieties and the interaction between
them on the character of pod length (cm)
Intercropping system

Varieties Means
Faba bean + Faba bean only
onions
Local 18.7a 18.5a 18.6a
Dutch 18.1a 18.5a 18.3a
Monash

Spanish Fito 18.5a 18.9a 18.7a
Means 18.4a 18.6a

No significant effect between the same letters on level 0.05
Number of seeds/pod.

Number of seeds/pod is one of the characteristics associated with the variety. It is one of the most important components
of the plant’s yield, as the number of seeds in bean is affected by pollination and fertilization by the plant and the variety’s
ability to form the most significant number of carpels in the flower ovary. Results in table (4) shows no significant effect for
the treatment of monocropping and intercropping systems on number of seeds per pod. Regarding the varieties, results of
table (4) indicate that there are significant differences between the varieties for the trait, as the Dutch variety Monash
outperformed the rest of the varieties by giving it a value of 4.7 seeds/pod. For the interaction between intercropping system
and varieties, it was significantly affected, as the Dutch variety Monash had the highest averages number of seeds per pod 4.5
and 5.0 respectively in both monocropping and intercropping systems. While local variety with monocropping and
intercropping systems had average number of seeds per pod, reaching 4.0, and 4.4, respectively. Compared to the rest of the
intercropping system and varieties that gave the lowest average number of seeds per pod, which is consistent with [13]

Table (4) Effect of intercropping system and faba bean varieties and the interaction
between them on the character of seeds/pod
Intercropping system

Varieties Means

Faba bean + Faba bean
onions only

Local 4.4ab 4.0bc 4.2b

Dutch 5.0a 4.5ab 4.7a

Monash
Spanish Fito 4.0bc 3.6bc 3.8b
Means 4.3a 4.0a

No significant effect between the same letters on level 0.05

Number of branches/plant.

Branching is important in crop production and is considered a significant component of yield crops such as wheat. Faba
bean varieties are affected by the genetic nature in determining the plant’s ability to grow and branch and give the highest
possible number of effective vegetative branches [14]. The results of Table 5 show that there was no significant effect on the
average of the intercropping system. Results of the same table show that there was a significant effect among the bean
varieties, as the local variety gave the highest average for the number of branches in the plant, amounting to 5.4, and it did
not differ significantly from the Dutch variety Monash, which gave a value of 5.1. While the Spanish variety Fito gave the
lowest average number of branches in the plant, amounting to 4.3. This difference may be due to the morphological and
physiological differences and the nature of growth between the bean varieties and to the ability to stimulate branching [15].
Results found a significant effect between the intercropping system and varieties on the average number of branches per plant,
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as the local cultivar with the monocropping system recorded the highest average of 6.1, and it did not differ significantly from
the Dutch variety Monash in the intercropping system with onions, which gave a value of 5.5. While the Spanish variety Vito,
with the monocropping and intercropping systems, gave the lowest rate of 4.3. These differences were explained based on
their genetic origin [16].

Table (5) Effect of intercropping system and faba bean varieties and the interaction between
them on the character of branches/plant
Intercropping system

Varieties Means
Faba bean + Faba bean
onions only
Local 4.8bc 6.1a 5.4a
Dutch Monash 5.5ab 4.8bc 5.1a
Spanish Fito 4.3dc 4.3dc 4.3b
Means 4.8a 5.1a

No significant effect between the same letters on level 0.05
Number of pods/plant.

This characteristic is one of the basic components of yield in determining the amount of economic yield. The results of
table (6) shows that there is no significant effect between the average the intercropping system for the characteristic of the
number of pods per plant. Results of the same table indicates that there is a significant effect among the faba bean varieties,
where the local variety gave the highest average for the same trait was 6.7, and the Spanish variety Fito gave the lowest
average, reaching 3.5. The reason for the difference between the faba bean varieties is in number of pods per plant depending
on the fruit pods that the plant forms. The reason for the superiority is due to the increase in the effective fertility rate in
flowering for the local variety compared to the rest of the varieties, and this is consistent with the results shown by [17].
Results show a significant interaction between the intercropping system and varieties on the average number of pods per plant,
as the local variety with monocropping and intercropping systems recorded the highest averages of 7.2 and 6.2, respectively.
While the Spanish variety Fito, with the monocropping and intercropping systems, gave the lowest average, reaching 3.5. The
reason for this discrepancy is due to differences in the number of branches in the plant [18].

Table (6) Effect of intercropping system and faba bean varieties and the interaction between
them on the character of pods/plant

Intercropping system

Varieties Means
Faba bean + Faba bean only
onions
Local 6.2ab 7.2a 6.7a
Dutch 5.3b 5.4b 5.3b
Monash

Spanish Fito 3.5¢ 3.5¢ 3.5¢
Means 5.0a 5.4a

No significant effect between the same letters on level 0.05

Individual plant yield.

The results of table (7) indicate that there is no significant effect between the average intercropping system and individual
plant yield trait. Results of the same table indicate that there are significant differences among varieties for the same trait, as
the Dutch variety Monash outperformed rest of varieties by giving it a value of 109.0 grams, and the Spanish variety Fito
gave the lowest average of 53.7. Reason for the variation in yield is due to the differences in yield components of varieties,
and this is consistent with [19]. The interaction between the intercropping system and varieties was affected significantly, as
the Dutch variety Monash, with the monocropping and intercropping systems with onions, gave the highest average for the
individual plant yield trait, reaching 106.3 and 111.8. g, respectively. Compared to the rest of the intercropping system and
varieties that gave the lowest average. The reason for the superiority of the Dutch bean variety in competitive ability may be
attributed to the high plant height and superiority in plant size, leaf area, and root system, which gave preference in exploiting
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energy and food sources. This is consistent with [20] that the morphological form is one of the factors determining the success
of the crop in an intercropping system.

able (7) Effect of intercropping system and faba bean varieties and the interaction between
them on the character on individual plant yield (g)
Intercropping system

Varieties Faba bean + Faba bean Means
onions only
Local 72.1bc 74.6b 73.4b
Dutch 111.8a 106.3a 109.0a
Monash
Spanish Fito 51.5d 56.0dc 53.7¢c
Means 78.4a 79.0a

No significant effect between the same letters on level 0.05

Weight of 100 seeds.

This trait is affected by the genetic nature of the variety and environmental conditions, which is important in distinguishing
between bean varieties. This trait depends on the variety’s ability to accumulate synthetic substances at the source (leaves)
and transfer them to the downstream (seeds). The results of Table 8 show that there was a significant effect on the average
intercropping system on the weight of 100 seeds. Where the monocropping system with only faba bean was superior to the
intercropping system with faba bean + onions, giving it an average of 177.8 grams. Results of the same table shows that there
were significant differences between varieties for the same trait, as Dutch variety Monash outperformed the rest of the
varieties by giving it a value of 306.0 g, and Spanish variety Fito gave the lowest average, amounting to 63.0 g. The reason
for the superiority was due to an increase in the leaf area of the variety, in addition to the variety’s adaptability. In showing
the maximum genetic potential for the trait, this is consistent with what was found [15]. Regarding the interaction between
the intercropping system and varieties, it was affected significantly, as the Dutch variety Monash with the monocropping
system gave the highest value, amounting to 317.0 g. While Spanish variety with the intercropping system gave the lowest
average, amounting to 56.0 g. The significant effect achieve in the monocropping system may be attributed to the lack of
competition for water and nutrients and exposure to the largest amount of light falling on the plant. Thus, increasing the
products of the photosynthesis process, which reflected positively on the vegetative characteristics of the crop [21].
Intercropping led to increased competition between plants to absorb nutrients and water, while monocropping allows the roots
to spread more freely and thus increases the amount of absorbed nutrients [22].

Table (8) Effect of intercropping system and faba bean varieties and the interaction between them on
the character on the weight of 100 seeds (g)
Intercropping system

Varieties Means
Faba bean + onions Faba bean only

Local 112.3d 146.6¢ 129.4b

Dutch Monash 295.0b 317.0a 306.0a

Spanish Fito 56.0f 70.0e 63.0c

Means 154.4b 177.8a

No significant effect between the same letters on level 0.05
pomegranate cultivars
Conclusion:

The results obtained in this study showed that there are no significant differences between monocropping (faba bean only)
and intercropping (faba bean + onions) for most of the studied traits. The response of the faba bean to an intercropping system
without any negative impact on their growth and yield. With the opportunity to increase yield of the experimental unit of faba
bean and onions with the same growing requirements for water, tillage and fertilizer like the individual faba bean plants. In
addition to improving soil properties, sustainability, and reducing the cost of the agricultural process. Dutch variety Monash
excelled in most of the studied traits.
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