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ABSTRACT 

This study aimed to investigate the effect of different plant spacings (10, 20, 40, 60, 

and 80 cm) on the growth, yield components, and seed quality of the faba bean (Vicia 

faba L.) cultivar ‘Aquadulce’ under greenhouse conditions. The experiment was 

conducted using a randomized complete block design (RCBD) with four replicates. 

The results showed that plant spacing influenced the chlorophyll content, plant 

height, number of branches, number of leaves, number of pods per plot, seed yield, 

and quality traits significantly under (P ≤ 0.05). The highest leaf chlorophyll (SPAD) 

content (38.13), plant height (41.75 cm), number of branches (4.78), pod number 

(545.5 pods plot-1), and total yield per plot (9.62 kg plot-1) were observed at 60 cm 

spacing. Spacing was 20cm which led to an increase in seed per individual pod (4.38 

seeds per pod 1), but at the same time the productivity was decreased due to 

overcrowding. A very large spacing (80 cm) provided less competition and less yield 

per area. Also, plant spacing has a large impact on the crude protein content of seed 

and soil nitrogen dynamics. Furthermore, moderate spacing (20-60cm) resulted in 

improved seed protein up to 29.12%, and spacing 10-40cm resulted in higher levels 

of soil nitrogen after harvesting (107.33 mg kg-1). Thus, a 60 cm spacing was 

determined to be the best to achieve maximum yield and high seed quality in the 

greenhouse.                                  
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 VICIA)الباقلاء على النمو والإنتاجية وتثبيت النيتروجين بواسطة زراعة المسافة النباتية تأثير 

FABA L. ) ة البيوت المحمي في المزروع 

، بيريفان ٣ ، فرهاد جمال حسن١عبدالله ارام عبدالله ،  1، هيروكاتسو اوتاجاوا 1، مسامي تاكاهيتا *2,1طارق فاروق صديق 

 ٣محسن عزيز

   ابات، أربيل، العراقسجايكا، مشروع ،  (جايكا)  التابع للوكالة اليابانية للتعاون الدوليفريق خبراء  - ١ 

  .أربيل، العراق.  - قسم التربة والمياه، كلية علوم الهندسة الزراعية، جامعة صلاح الدين  - ٢

 ملخص 
سم( على نمو ومكونات المحصول    80، و 60،  40،  20،  10هدفت هذه الدراسة إلى دراسة تأثير مسافات الزراعة المختلفة )

أجُريت التجربة باستخدام تصميم   .تحت ظروف الدفيئة "Aquadulce" (.Vicia faba L) وجودة بذور صنف الفول البلدي
 (P ≤ 0.05) أظهرت النتائج أن مسافات الزراعة أثرت بشكل معنوي .بأربع مكررات (RCBD) القطاعات الكاملة العشوائية

البذور،   ومحصول  قطعة،  كل  في  القرون  وعدد  الأوراق،  وعدد  الفروع،  وعدد  النبات،  وارتفاع  الكلوروفيل،  محتوى  على 
سم(، وعدد   41.75سم(، وارتفاع النبات )  38.13) (SPAD) سُجل أعلى محتوى للكلوروفيل في الأوراق .وخصائص الجودة

كجم في كل قطعة(   9.62قرنة في كل قطعة(، وإجمالي المحصول في كل قطعة )   545.5سم(، وعدد القرون )  4.78الفروع )
بذرة لكل قرن(، إلا    4.38سم أدى إلى زيادة عدد البذور لكل قرن )  20قدار  في حين أن التباعد الأقرب بم .سم   60عند مسافات  

سم، قدم ضغطًا تنافسياً أقل ولكنه    80في المقابل، فإن التباعد الواسع جدًا، مثل   .أن الإنتاجية الإجمالية انخفضت بسبب الاكتظاظ 
بالإضافة إلى ذلك، أثرت مسافة النباتات بشكل كبير على كل من محتوى البروتين الخام للبذور   .قلل من إجمالي الغلة لكل منطقة

٪، بينما زاد  29.12سم( من بروتين البذور بنسبة تصل إلى    60-20زاد التباعد المعتدل ) .وديناميكيات النيتروجين في التربة
سم هو    60ن التباعد  لذلك، وُجد أ  .(1-ملغ كجم  107.33سم من محتوى النيتروجين في التربة بعد الحصاد )  40-10التباعد  

 الأمثل لتعظيم الغلة والحفاظ على جودة البذور العالية في ظروف الدفيئة 
 .البروتين الخام  ؛SPAD قيمة الدفيئة؛ تباعد النباتات؛ فول الفول؛الكلمات المفتاحية:   .

INTRODUCTION 

Broad bean or faba bean (Vicia faba L.) is a cool season legume crop grown for both 

the seeds and the edible green pods which are rich in nutrients. It is rich in protein, dietary 

fiber, niacin, folate and minerals, and it is a valuable food for human and animal 

consumption (Crepon et al., 2010; Etemadi et al., 2019). The nutritional and therapeutic 

value of these phenols, and L-DOPA (L-3,4-dihydroxyphenylalanine) bioactive 

compounds, increases its nutritional and therapeutic interest (Ramirez Moreno et al., 2015). 

V. faba is mostly used for dry-seed production, but the use of fresh-pod harvest is 

increasing in protected production. In the case of greenhouse cultivation, plant spacing is 

a vital part of a crop management system, where space efficiency and resource utilization 

are of paramount importance. Greenhouse cultivation has become a part of modern farming 

due to its greater control, year round production, better quality crops, including beans 

(Singh et al., 2024). Good spacing leads to better light interception, air circulation and root 

development which provide better plant strength and yield potential (Agegnehu & 

Fessehaie, 2006). On the other hand, suboptimal spacing may result in overcrowding, 

greater intra-specific competition for nutrient management and irrigation, and greater 

disease incidence. The productivity and quality of faba bean (Vicia faba L.) is highly 

affected by both environmental (temperature and soil moisture) and agronomic factors 

(planting time, sowing techniques, density, sowing depth, effective use of nutrients and 

irrigation) as pointed out by recent research by Deb and Paul (2024). Planting distance is 

one of the most important agronomic practices with the optimum distance ensuring good 

light interception and root development and less plant to plant competition for nutrients 

and yield loss per plant if too close.  

Widely spaced plantings have also been observed to improve individual performance 

(branching, pod number, etc.) but to reduce yield per area under low plant population (Al 

Jubouri, 2024; Dahmardeh et al., 2010). In addition to yield, faba bean's ecological 
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advantage is as a nitrogen fixer and this can be modified by spacing due to its influence on 

nodulation intensity and root growth (Jensen et al., 2010; Karkanis et al., 2018). Nodulation 

and biomass partitioning into root may be constrained as the plant spacing becomes closer, 

which could lead to a decrease in the efficiency of nitrogen fixation (Sheikh et al., 2020). 

Although there are many documents about field based plant spacing systems, few studies 

have investigated the effect of plant spacing on the performance in nitrogen fixation, 

vegetative growth and yield characteristics in greenhouse conditions (Çavuşoğlu and 

Azdemir, 2019), especially in Iraq including KRI. The aim of the present work was to 

evaluate the behaviour of the faba bean in terms of agronomic performance and N2 fixation 

under different sparcings, under greenhouse conditions. The results from the research will 

give important information for the design of the planting layout of legume production 

systems for sustainable high yield in greenhouses. Furthermore, find an optimum spacing 

pattern that maximises fresh-pod yield and nitrogen fixation efficiency. 

 

MATERIALS AND METHODS 

 

Study Site Description 

The greenhouse experimental facility was set in the Directorate of Agriculture and 

Training Center in Erbil, Iraq, which is under the influence of semi-arid region in Kurdistan 

Region of Iraq (KRI). The experimental site is at 390 m asl, 36°08′29″ N latitude and 

44°15′00″ E longitude (Figure 1).  

 

 
Figure 1. The map describes the study area. 

 

Land Preparation and Planting  

Research was carried out in a controlled greenhouse from the end of November 

2024 to June 2025 with an environment that promoted maximum faba bean (Vicia faba L.) 
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growth. The soil was power tilled before seed sowing to ensure the soil aeration and 

structure. The seeds were hand sown on 28 November 2024 at a depth of about 4 cm. Seeds 

of a faba bean (Vicia faba L.) cultivar ‘Aquadulce' produced by Biotek Seed Ltd. Co., 

Konya, Turkey were received from Erbil, Iraq. The seed purity was 99.7% with at least 

85% of germination. Treatments consisted of five intra-row spacing: 10 cm (T1), 20 cm 

(T2), 40 cm (T3), 60 cm (T4), and 80 cm (T5). Inter-row spacing was not changed, and 

was always 30 cm. 20 plants were planted in each plot. The experimental area was set up 

in a design of plots of 1.0 m width with two rows of plants in each plot with 0.5 m spacing. 

For each row 10 faba seeds were planted with intra-row spacing depending on the 

treatments (10cm, 20cm, 40cm, 60cm and 80cm). Thus, the effective plot length varied 

with treatment levels, resulting in plot areas of approximately 1.0 × 0.9 m (10 cm spacing), 

1.0 × 1.8 m (20 cm spacing), 1.0 × 3.6 m (40 cm spacing), 1.0 × 5.4 m (60 cm spacing), 

and 1.0 × 7.2 m (80 cm spacing). A recommended dose of 50:60:50 kg ka-1 of NPK was 

applied (Lanzes et al., 2022). The study was arranged in a randomized complete block 

design with four replications. During the growing season, drip irrigation was used to 

maintain soil moisture at field capacity. Standard agronomic practices, including manual 

weeding, pest monitoring, and disease control, were carried out as needed, while no 

chemical pesticides were applied.  

 

Soil Sampling and Analysis  

Soil samples were collected at a depth of 0–30 cm before sowing and analyzed in 

the Soil Laboratory of Erbil Research Center. The soil pH was 7.73 and an electrical 

conductivity (EC) of 0.6 dS m⁻¹, were measured in a 1:2.50 soil-water suspension as 

reported by (Tariq et al., 2021 and Rasheed, 2023). The organic matter content was low 

(1.33%), available nitrogen was 55.0 mg kg-1, available phosphorus (P₂O₅) was 24.5 mg 

kg⁻¹, and exchangeable potassium (K₂O) was 280 mg kg⁻¹. Particle size distribution 

(16.01% clay, 27.10% sand, and 56.80% silt) was determined by the hydrometer method 

as described by  Bouyoucus (1962) and classified as silty loam. 

 

Data Collection 

Data were collected from the vegetative stage until final harvest. Plant height (cm) 

was measured with a meter ruler from the soil surface to the tip of the main stem at 50% 

flowering and at the fruiting stage. The number of leaves per plant was recorded by 

counting all fully expanded leaves on both the main and lateral stems. The chlorophyll 

content was estimated during flowering with SPAD meter and expressed as SPAD units. 

Reproductive characteristics included the number of pods per plant, number of seeds per 

pod and total number of seeds per plant. The yield components measured were 100 seed 

weight (g), plant seed yield (g) and total yield (kg plot-1) following the procedure outlined 

by Duaja et al. (2019). Harvesting was initiated after the pods attained the marketable stage 

of maturity (10-20cm long), the first harvesting was done on 29th April 2025, second 

harvesting was done on 6th May 2025, third harvesting was done on 13th May 2025, while 

fourth harvesting was done on 20th May 2025. At each harvest, pod length (cm pod⁻¹), pod 

width (cm pod⁻¹), pod weight (g pod⁻¹), and number of seeds per pod were determined from 

a sample of marketable pods. Yield data were calculated as total fresh fruit weight per plot. 

Seed samples collected at harvest were analyzed for quality traits. Total nitrogen content 

was determined by the Kjeldahl method (Ryan et al., 2001), and crude protein content was 
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calculated by multiplying nitrogen concentration by a factor of 6.25. To estimate nitrogen 

fixation, the difference between pre-planting and post-harvest total soil nitrogen was 

calculated for each treatment using the Kjeldahl method as reported by (García-Servin et 

al., 2022).  

 

Statistical Analysis 

All collected data were subjected to analysis of variance (ANOVA) using SPSS version 

26. Mean comparisons were performed using Tukey’s HDS test at the 5% level of 

significance (P ≤ 0.05) . 

 

RESULTS AND DISCUSSIONS 

Figure 2 shows the average leaf chlorophyll index (SPAD) values of faba bean 

plants grown at different planting distances under greenhouse conditions. The results 

showed that the chlorophyll (SPAD) values increased with wider spacing, peaking at 60 

cm (38.13) and slightly declining at 80 cm (37.24). The lowest value was recorded at 10 

cm spacing (32.47 SPAD units). This increase at wider spacings could be attributed to the 

positive effect of wider spacing between plants, which reduces competition among plants 

for soil nutrients, including nutrients essential for chlorophyll synthesis, thereby enhancing 

the biosynthesis (Sadiq and Mohammed, 2022). However, the slight decline at 80 cm may 

indicate diminishing returns beyond the optimal spacing due to reduced canopy density. 

 

 
Figure 2. The leaf chlorophyll index (SPAD) was determined as an average (Mean of 4 replicates ±SE) 

 

In addition, the results for plant height are presented in Figure 3. Plant spacing had 

significant (P ≤ 0.05) effect on plant height, with the tallest plants (41.75 cm) grown when 

they were spaced 60 cm apart, followed by 40 cm and 10 cm plant spacings. Lowest plant 

height was at spacing of 20 cm (34.15 cm). The increased plant spacing probably resulted 

in less competition for light between plants, which allowed plants to grow upward. Similar 

results were reported by Çavuşoğlu and Azdemir (2019), who found that the wider the 

spacing of faba beans was in the greenhouse, the greater the plant height would be because 

of the availability of light and nutrients. El-Gedwy et al. (2020) also reported that too many 

plants per container cause less light interception and less air circulation leading to lower 

plant heightt. 
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Figure 3. Average faba bean (Mean of 4 replicates ±SE) plant height (cm). 

 

Results from the faba bean plant growth test with varying planting distances are 

shown in Table 1. Both parameters showed significant difference (P ≤ 0.05) between the 

spacing treatments. The number of branches significantly (P ≤ 0.05) increased with 

spacing; the largest number of branches was obtained at 60 cm spacing (4.78) and 40 cm 

spacing (4.58) while the lowest was observed at 20 cm spacing (3.53). Pod production and 

leaf area of legumes are highly correlated with their light interception potential and 

assimilate accumulation needed for reproductive development (Kulaz and Ciftci, 2012). 

Our findings agree with this because the more plants were spaced the less they competed 

with each other, and thus the plants were able to grow a larger plant canopy. Gezahegn et 

al. (2016) found that optimal spacing resulted in higher shoot biomass and photosynthetic 

surface area, thus improving yield performance. It is interesting to note that the spacing of 

80 cm gave fewer leaves, than the spacing of 40 and 60 cm although resources were 

adequate. This reduction could be explained by a reduction in plant density per unit area 

which would result in suboptimal canopy cover and in turn reduce the collective 

photosynthetic efficiency (El-Gedwy et al., 2020). 

 

Table 1. Number of branches and number of leaves per plant (Mean of 4 replicates ±SE) 

Distance (cm) Number of branches/plants Number of leaves/plants 

D10 4.28b ± 0.10 66.83c ± 0.42 

D20 3.53c ± 0.06 62.20 d ± 0.29 

D40 4.58a ± 0.11 82.90 a ± 0.54 

D60 4.78a ± 0.06 82.50 a ± 0.29 

D80 4.28b ± 0.13 70.48 b ± 0.24 
Different letters indicate significant differences (P < 0.05) between values in the same row. 

 

The average number of pods per plot and seeds per pod are shown in Figures 4, 5, 

and 6, respectively. The results indicated that both parameters were significantly affected 

by planting distance (P ≤ 0.05), showing notable differences among the treatments. The 

number of pods per plot peaked at 60 cm (545.5), followed by 40 cm (445.25), and 80 cm 
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(440.5), while the lowest value was recorded at 10 cm spacing (266). The high number of 

pods observed at 60 cm spacing reflects the advantage of a balanced plant population and 

reduced competition. Similar findings were reported by Çavuşoğlu and Azdemir (2019), 

who observed that optimal plant spacing between 40 and 60 cm promoted higher pod 

initiation due to improved light interception and reduced resource competition. 

 

 
Figure 4. Average number of pods per plot (Mean of 4 replicates ±SE). 

 

In addition, as shown in Figure 5, the highest number of seeds per pod was observed 

at 20 cm (4.38), slightly higher than the values recorded at 80 cm (4.33) and 60 cm (4.30), 

whereas the lowest value was observed at 40 cm spacing (4.03). While wider spacing 

generally favored pod numbers, closer spacing, such as 20 cm, may have induced a 

compensatory increase in seed number per pod due to fewer pods formed. This inverse 

relationship between pod number and seed number per pod suggests a compensatory 

mechanism in resource allocation, where reduced pod formation at closer spacing allows 

plants to allocate more photosynthetic assimilates per pod. Comparable physiological 

trade-offs between pod count and seed size were reported by Kulaz and Ciftci (2012). 

 
Figure 5. Average number of seeds per pod (Mean of 4 replicates ±SE). 
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Furthermore, the length of the pods was significantly affected (P ≤ 0.05) by planting 

distance as illustrated in Figure 6. The longest pods were obtained at 20 cm spacing (18.55 

cm) followed closely by 60 cm spacing (18.53 cm) and the shortest at 10 cm spacing (16.98 

cm). This trend suggests that medium spacing can yield longer pods due to a better supply 

of carbohydrates and appropriate source-sink relationships. Gezahegn et al. (2016) also 

found that optimum spacing improves pod length by enhancing the translocation of 

assimilates into reproductive organs. 

 
Figure 6. Average pod length (cm) (Mean of 4 replicates ±SE). 

 

The total faba bean yield (kg plot-1) and 100-seed weight (g) are listed in Table 2. 

In general, the total seed yield and 100-seed weight were significantly affected by plant 

spacing, as there were significant differences between the treatments (P < 0.05). Seed 

yield/plot was highest at 60 cm spacing (9.62) kg plot-1, which was closely followed by 40 

cm spacing (7.27) kg plot-1, suggesting higher yield potential with wider spacing. The 

minimum yield was observed at 10 cm spacing (3.91) kg plot-1, due to severe competition 

among the plants for the productivity of the plant stand. These results agree with the 

observations of Ouda et al. (2022), who found that a high planting density in faba beans 

would intensify intraspecific competition for light, nutrients, and water and is detrimental 

to crop yield. n the same way, Abd El-Rahman (2014) showed that increased plant spacing 

promoted the growth of the canopy, root spreading, biomass accumulation, pod and seed 

formation. Interestingly, 100 seed weight did not agree with the total yield. The heaviest 

seeds were obtained at 10 cm spacing (237.23 g), 40 cm spacing (236.95 g), and 60 cm 

spacing (226.91 g). Even at the highest plant density (10cm) the weight of seed did not 

decline. This meant that intermediate spacing (40 to 60 cm) rendered the optimum balance 

between the number of plants per stand and productivity of the individual plants. Al-

Jubouri (2020) and Sheikh et al. (2020) reported similar findings stating that wider spacing 

allowed for root growth, canopy development and nutrient absorption, which ultimately 

improved yield performance. 
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Table 2. Total Weight per Plot (kg) and 100-Seed Weight (g) (Mean of 4 replicates ±SE) 

Distance (cm) Weight ( kg plot-1) Weight of 100 seeds (g) 

10 3.91e ± 0.02 237.24a ± 0.75 

20 5.53d ± 0.02 225.71c ± 1.36 

40 7.27b ± 0.06 236.95a ± 1.38 

60 9.62a ± 0.06 226.91c ± 0.95 

80 6.80c ± 0.02 233.51b ± 0.48 
Different letters indicate significant differences (P ≤ 0.05) between values in the same row. 

 

The spacing treatments also had statistically significant differences in the number 

of pods per plot, number of seeds per pod, and pod length (cm) (Figures 2-6). Wider plant 

spacing also resulted in more pods, with the maximum at 60 and 40 cm, which might be 

due to a resource compensation effect, with fewer pods providing more assimilate per seed. 

Kulaz and Ciftci (2012) reported that greater seed weight at higher plant densities does not 

necessarily lead to greater yields because they reported that the total number of pods was 

reduced. Narrow spacing however reduced branching and pod setting as resources were 

not plentiful and they were blocking each other. Likewise, the distance at which planting 

was done significantly affected the number of seeds per pod. Higher seed numbers/pod 

were related with wider spacing (40–60 cm) which might have resulted from providing 

more nutrients and water/plant. Additionally, the length of the pods was positively 

correlated to the increase in spacing (Figure 6) which further corroborates the idea that 

plant vigor and assimilate distribution are enhanced under less crowded conditions. The 

integrated results show that optimal spacing (40-60 cm) not only leads to higher total yield 

per plot but also to better yield components such as number of pods per plot, number of 

seeds per pod and length of pods. However, extremely close spacing, while producing 

heavier seeds, restricts overall productivity due to competition pressure. 

According to the results presented in Figure 7, plant spacing was found to have a 

significant influence (P ≤ 0.05) on the crude protein content of faba bean seeds, with the 

highest protein content recorded at D40 (29.12%), followed by D60 (29.11%), D20 

(28.95%), and D10 (28.43%). Nevertheless, the lowest protein content was 26.25%, which 

was recorded under the widest spacing (D80) samples. This indicates that moderate levels 

of spacing (20-60 cm) stimulated increased protein concentration, but an excessively wide 

spacing decreased protein concentration, which might be explained by the fact that poor 

canopy closure and sub-optimal nitrogen assimilation. Indicatively, in research on the 

effects of row-spacing and plant density by El-Karamity et al. (2021), the researchers 

established that the density of plants had a significant effect on seed and protein production 

in faba bean. In addition, faba bean is a powerful nitrogen-fixing legume, and the efficiency 

of N2 fixation is closely associated with the plant spacing. Prusiński (2022) showed that 

the nodulation process and the fixation of nitrogen are greatly influenced by the density of 

the plants; high or very low densities decrease the ability to fix nitrogen due to the changes 

in the microclimate created by the canopy and the dynamics of the interactions between 

roots. The decline of crude protein at D80 may be physiologically attributed to lower 

chlorophyll (Figure 2) and canopy nitrogen assimilation because the reduced plant 
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population per unit area decreases cumulative nitrogen uptake despite the biomass increase, 

which occurs on a per-plant basis.  

 
Figure 7. Crude Protein Content in Faba Bean Seeds (Mean of 3 replicates ±SE). 

 

 

Table 3 shows the average soil nitrogen (N) levels measured before sowing (initial) 

and after harvest at different sampling distances. The initial available nitrogen content was 

the same at all sampling points (55.00 mg kg-1). Following harvest, soil available nitrogen 

increased at the sampling distances with the highest concentration (107.33 mg kg -1) at the 

10 cm and 40 cm sampling distances, which was an increase of 95% over the pre-sowing 

levels. Moderate increases were observed at 20 cm (87%) and 80 cm (67%), while the 

smallest increase occurred at 60 cm (53%).  

 

Table 3. Summary of laboratory results for soil nitrogen content determination (Mean of 

3 replicates) 

Distance (cm) 
Before Sowing 

(mg/kg) 

After Harvesting 

(mg/kg) 

Difference 

(mg/kg) 

Increasing 

(%) 

10 55.00 107.33 52.33 95 

20 55.00 102.67 47.67 87 

40 55.00 107.33 52.33 95 

60 55.00 84.00 29.00 53 

80 55.00 92.00 37.00 67 

 

In general, if N concentrations in the soil increase after the crop has grown, deposition and 

mineralization of N in the soil profile have taken place during the growing season. This 

enrichment can also come from the microbial activity, root exudation, and crop residue that 

are triggered by the addition of organic matter (Drinkwater and Snapp, 2007; Geisseler and 

Scow, 2014). The mineralization of the organic matter by enhanced microbial activity 

releases ammonia and nitrate ions and results in higher amounts of measurable nitrogen in 

post harvest soil samples (Kuzyakov et al. 2013). It was also revealed that there were 
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differences in the nitrogen fixation rate for various distances of the plants. This can be seen 

in the patterns of root activity and nutrient uptake. Previous research has shown that there 

can be considerable short horizontal distance variation in N concentrations due to 

rhizosphere processes and root distribution (Fierer et al., 2009; Cameron et al., 2013). The 

lower N increment measured at 60 cm is consistent with Schuster et al. (2023) who reported 

distance dependent nutrient depletion due to water movement and plant uptake, which 

suggests greater plant uptake or leaching losses in the 60 cm zone. In general, the post-

harvest N increase indicates that the system has been nitrogen positive, possibly due to 

efficient nutrient cycling in the system. Although soil fertility is affected by soil moisture, 

soil temperature, and management (Liu et al., 2013), repeated sampling over several 

growing seasons is necessary to validate long-term changes in soil fertility. 

 

CONCLUSIONS AND RECOMMENDATIONS 

The faba bean (Vicia faba L.) is a valuable legume crop with nutritional and soil-

augmenting potentials. Agronomic practice improvement, including distance between 

plants, is key to maximize productivity in local conditions, especially in the Kurdistan 

Region of Iraq (KRI). The objective of this experiment was to assess the effect of the 

various planting distances on growth, yield and seed quality of faba bean in a greenhouse. 

The obtained results showed that the planting distance significantly affected all the 

measured parameters such as chlorophyll content, plant height, number of branches, pod 

development, seed development and total yield. The treatments 60 cm spacing resulted in 

the highest seed yield per plot and produced better vegetative growth, whereas 40 cm 

spacing also showed good performance, especially in terms of number of leaves and 

number of pods. Conversely, greater spacings led to decreased production and reduced 

vegetative growth, probably as a result of intraspecific competition for light, nutrients and 

water. Moderate plant spacing (20–60 cm) resulted in higher soil nitrogen levels and higher 

protein in the seeds suggesting improved nitrogen fixation, while wider spacing reduced 

the N recovery and protein concentration. Thus, plant spacing of 40-60 cm is suggested in 

the controlled greenhouse environment of this study to achieve the best growth, yield, 

protein and nitrogen fixation. This optimum spacing can increase the efficiency of the use 

of resources and sustainable production of faba bean in the KRI. 
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