
 

 
 عدد خاص 

 بالمؤتمر الليبي الدولي للعلوم التطبيقية 
 و الهندسية

 7277سبتمبر  -72-72

 

 

 

 حقوق الطبع محفوظة 
 للمجلة الدولية للعلوم والتقنية 

 

Copyright © ISTJ   1 

 

Assess the effects of irrigation water sources on the growth of faba bean 

(Vicia faba L.) seedlings 

Mona. A. O. Allafe1, Asmaa R.S. Adam2, Entesar A. A. Omar3, Nor Al-deen N. K. Abd Al-

karem4, Abdullh Abdullh4 

Environmental Sciences Department, Faculty of Natural Resources and Environmental Sciences, 

Tobruk University, Libya1 

2 Botany Department, Faculty of Science, Derna University, Libya 

3 Botany Department, Faculty of Science, Tobruk University, Libya 

4 Natural Resources Department, Faculty of Natural Resources and Environmental Sciences, Tobruk 

University, Libya 

Corresponding Author Email: mona.allafa@tu.edu.ly 

 الملخص:
معمل كلية الموارد الطبيعية وعلوم البيئة بجامعة طبرق لتقييم جودة مصادر الري المختلفة من خلال دراسة أجريت تجربة في 

الصفات المورفولوجية لشتلات الفول ، حيث تم إستخدام مصدرين لمياه الري )المياه الجوفية ، مياه الصرف الصناعي( 
 اعة بذور الفول  في صناديق بإستخدام التصميم العشوائي التام فيمقارنة بمياه الري الطبيعية )المجموعة الضابطة(. تم زر 

يوم من الزراعة تم تقدير الخصائص المورفولوجية للشتلات  05بذرة. بعد  05ثلاثة مكررات، بحيث تحتوي كل مكررة على 
سلبي النتائج التأثير ال )إرتفاع النبات، طول وعدد الجذور، الوزن الرطب والجاف للشتلات، عدد ومساحة الأوراق(.  أظهرت

للمياه الجوفية المستخدمة، وكذلك استخدام مياه الصرف الصناعي مقارنة بـ ماء الصنبور على خصائص نمو شتلات الفول 
المصري، وأظهرت نتائج تحليل التباين وجود فروق معنوية واضحة بين مصادر الري المختلفة، حيث نجد إنه عند إستخدام 

، وتراوح ٪202.0إلى  ٪7.9أدي إلي إنخفاض في إرتفاع النبات بنسبة تراوحت من  ٪0و  ٪0كيز المياه الجوفية بتر 
، على التوالي مقارنة بالمجموعة الضابطة )ماء الصنبور(.  بالإضافة ٪304.0إلى  ٪09.3الإنخفاض في طول الجذر من 
لتركيزي المياه  2سم 0.2و  2سم5.0ي عند استخدام ماء الصنبور وإنخفضت إل 2سم7.9إلى ذلك كانت مساحة الورقة 
عند استخدام مياه الصرف الصناعي المخلوطة بمياه الصنبور بنسبة  2سم 3.3و  2سم 9.9الجوفية علي التوالي وبلغت 

( على التوالي. لذلك يراعي عند إستخدام المياه الجوفية في ري المحاصيل نسبة ملوحة البئر وتجنب 3: 2( و )3: 3)
ر ذات الملوحة المرتفعة، وكذلك ينبغي خلط مياه الصرف الصناعي بالمياه الطبيعة عند إستخدامها في الري إستخدام الآبا

 .%05بنسبة لا تقل عن 
.(، المياه الجوفية، مياه الصرف الصناعي، الخصائص المورفولوجية Vicia faba L: الفول البلدي )الكلمات المفتاحية

 للشتلات
 
 

Abstract: 

An experiment was conducted in the laboratory of the Faculty of Natural Resources and 

Environmental Sciences at the University of Tobruk to assess the quality of the irrigation 

sources on growth and development faba bean seedlings, using (groundwater and industrial 

wastewater) compared to tap water (as control). The experiment was conducted in a completely 

randomized design in three replicates, each replicate including 50 seeds. The morphological 
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characteristics of the seedlings (plant height, root length, fresh and dry weight, and leaves area, 

were estimated 30 days after sowing. The results showed the negative impact of using 

groundwater, as well as the use of industrial wastewater compared to tap water, on the growth 

characteristics of faba bean seedlings. There was significant reduction in plant height ranged 

from 9.7% to 252.5%, and in root length ranged from 37.1% to 154.3%. In addition, the leaf 

area when using tap water was 9.8 cm2, and it was 6.5 cm2 and 5.2 cm2, when using 

groundwater at a concentration of 3% and 5%, respectively, and 8.7 cm2 and 1.1 cm2, when 

applying mixed industrial wastewater with a percentage of (1:1) and (2:1) respectively. 

Therefore, it should avoid using underground wells with high salinity to irrigate crops, and 

industrial wastewater must be mixed with natural water when used for irrigation at a rate of not 

less than 50%. 

Keywords: Faba bean, groundwater, industrial wastewater, seedlings 
 

1.Introduction 

Faba bean, or the so-called broad bean (Vicia faba L.) is one of the most important 

major leguminous crops in the world, which ranks fourth after peas, chickpeas, and lentils 

(according to FAO 2018). Although the total cultivated area decreased from 3.7 to 2.1 million 

hectares between 1980 and 2014, (FAO, 2017), productivity per region tends to increase, due 

to reduced exposure to abiotic and biotic stresses (Link et al., 2010; Silero et al., 2010; Singh 

et al., 2012). Fresh and dry bean seeds are used for human consumption. It is highly nutritious 

because it has a high protein content (up to 35% in dry seeds) (Lizarazo et al., 2015; Longobardi 

et al., 2015; Neme et al., 2015). On the other hand, it is considered the most important 

leguminous crop in Libya, the Middle East, North Africa, the Mediterranean region, the Nile 

Valley, and Ethiopia, where it is considered one of the basic food crops, whether for human 

nutrition or as fodder for livestock due to its high protein content, which ranges between 20 

and 40% (According to FAOSTAT, 2018).  

Recently, in the severe climatic changes that the world is exposed to, and the challenges 

facing plant production and then securing food.  Libya is located within the range of arid and 

semi-arid lands, which are the most vulnerable to these challenges. The severe shortage of 

water resources and go toward findings other sources and solutions alternative to that shortage 

of arable water. The trend and motivation were towards the possibility of tapping into 

groundwater as well as sewage, industrial, and agricultural wastewater. 

Groundwater in Libya is a major source of irrigation water, which is used in various 

agricultural activities and crop production, where contributes 95% of the water used (according 

to CEDARE, 2014, LIAS, 2022). Libya is considered one of the top 36 countries in the world 

facing water stress which a score of 4.84 (World Resources Institute, 2016 a, b). As water 

consumption rates have increased, where has exacerbated the water crisis facing the country, 

just like the rest of the countries that fall within the range of arid and semi-arid lands. Libya 

has been ranked as one of the most water-insecure places in the world (World Resources 

Institute, 2016 a, b). Libya depends almost entirely on limited surface groundwater, and its 

exploitation needs careful management and proper planning to preserve it. Therefore, it was 

necessary to evaluate the quality of that water for use in the production of strategic crops within 

the country to find out the best use of water resources in light of the constant shortage and 

deficit in those resources, which is reflected in the provision and security of food. Therefore, 
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in our study, we evaluated the effects of available non-conventional irrigation water sources 

and the quality of each of them to face the severe shortage of natural irrigation water and the 

extent of its impact on sowing field crops.  

Material and methods: 

Experiment description: 

The experiment was conducted in the Department of Environmental Sciences, Faculty 

of Natural Resources and Environmental Sciences, University of Tobruk, Libya. The 

experiment was conducted with the aim of evaluate the quality of the irrigation water used for 

the growth of faba bean seedlings. Two different types of irrigation water (groundwater) were 

used, with two different salt concentrations (3% and 5%), industrial wastewater was also used 

as another source with a mixing ratio with tap water (1:1), (2:1), and natural water (tap water, 

control) for comparison. 

The sowing was done in October 2021, under normal conditions (open weather) in clay 

soil with plastic pots using a completely random design in 3 replicates, each replicate contains 

50 seeds.  

Measurements: 

During the growing season five plants were taken, randomly from each experimental 

pot, to determine, plant height and root length (cm), according to AOSA (1983), leaf area 

(cm2/plant) was calculated using the equation (A= W*L*C), Where (W) is the maximum leaf 

width, (L) is the maximum leaf length, C (constant=0.75) according to Thomas, 1975, number 

of roots/plant, total dry weight per plant. 

30 days after seed germination. The shoot of samples were used to the fresh weight; 

Dry weights were recorded after those samples were oven-dried at 70 C for 72 h or until weights 

were constant. 

Irrigation source: 

1- Tap water (control). 

2- Ground water (The first well has 3% salinity). 

3- Ground water (The second well has 5% salinity). 

4- Industrial wastewater: tap water (1:1). 

5- Industrial wastewater: tap water (2:1). 

Statistical analysis: 

The responses to the treatments were statistically analyzed according to Gomez and 

Gomez 1982, by analysis of variance (ANOVA), using L.S.D at 5% for comparison between 

the different treatments by using SPSS software programme. 

 

Results and discussion: 

Figure (1) Shows the effect of the irrigation source used on both plant height as well as 

the spread of the root system (root length) of faba bean plants. The results showed that there 

are significant differences between irrigation water sources, where the negative impact of 

groundwater appears as a result of its high salinity. The use of groundwater led to a decrease 

in plant heights by 14.7 cm and 16.7 cm for the first and second wells, respectively, compared 

to control. This results agree with what FILIPOVIĆ et al., (2020) who found that irrigation 



 

 
 عدد خاص 

 بالمؤتمر الليبي الدولي للعلوم التطبيقية 
 و الهندسية

 7277سبتمبر  -72-72

 

 

 

 حقوق الطبع محفوظة 
 للمجلة الدولية للعلوم والتقنية 

 

Copyright © ISTJ   4 

 

with saline water led to a statistically significant decrease in the height of faba bean plant. The 

root length also decreased by approximately 42% and 154% for the same two wells, 

respectively, compared to control (14.7 cm). This may be due to the physiological effects of 

drought on plants, which are caused reduction in vegetative growth, according to (Beltagi M.S. 

et al., 2006, Mahajan S. and Tuteja N., 2005), also agree with Mustard J. and Renault S. 

2006 who observed a relation between decreased plant height and increased salinity 

concentration. 

On the other hand, the negative effect was less pronounced when using industrial 

wastewater mixed with natural irrigation water at a ratio of 1:1 or 2:1 than when using saline 

groundwater, as plant height decreased by 2.1 cm and 8.2 cm, compared to control. Root length 

was also decreased by 37% and 101% for the two mixing ratios, respectively, compared to the 

control. A lot of studies reported that reduction in root growth may be due to decrease in cell 

division and disorder in the activity and content of phytohormones in the roots exposed to 

heavy metals that may be present in wastewater used for irrigation (El-Gamal, et al., 2022). 

 

 
Fi 

 

Figure (1) Effect of irrigation water sources used to irrigate the faba bean plant on plant 

height (cm), and root length (cm) 

The data in Figure (2) shows the effect of irrigation water sources used on the number 

of leaves/plant and number of roots/plant. The obtained results show that there are no 

significant differences in leaves, and roots number per plant between all irrigation water 

sources used. Contrary, there were significant differences appeared when comparing all 

irrigation water sources with tap water (control), where the number of leaves/plant decreased 

as varied between 42.9% and 66.7%  

The results showed highly significant differences effect of irrigation water sources on 

developing roots. When using tap water, the number of roots reached 30 roots/plant, comparing 

to 19 and 10 roots/plant when using groundwater, wells, (3% and 5% salinity), respectively. 

On the other hand, when applying the synthetic wastewater mixture led to a decrease of the 
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roots number by 4, 23 when mixing in a ratio of 1:1 and 2:1, respectively, which negatively 

affected the growth and spread of the roots of faba bean seedlings 

 

 
 

. Figure (2) Impact of water irrigation sources on a number of leaves/plant, and roots 

number/plant 

 

Figure (3) showed that there were significant differences in the wet and dry weight of 

seedlings, depending on the irrigation source used. The use of tap water (control) recorded the 

best results compared to other sources. The average of seedling fresh weight was 5.67 

g/seedling, and the dry weight was 1.34 g/seedling. contrary, the use of mixed industrial 

wastewater in a ratio of 2:1 recorded the lowest fresh and dry weight of the seedlings, which 

was 1.1 and 0.57 g/seedling, respectively. Other authors came to similar conclusions (Lauter, 

and Munns, 1987; Zahran, and Sprent, 1986). 

 

 
Figure (3) Influence of water irrigation sources on fresh, and dry weight (g) 

The results in figure (4) shows the effect of the irrigation water source on the leaves 

area (cm / plant), which indicated that there was a significant difference among the leaves area 
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for each irrigation source. The use of tap water resulted in the highest surface area of the leaves 

98 cm2. 0n the other hand it decreased by 53 % when using the first source of groundwater with 

3% salinity, and decreased by 68% when using the second source of groundwater with a salt 

concentration of 5%. Similar results were reported by (Marwan, and Anan, 2022; Mathur, 

et al., 2006; Neumann, et al., 1988), On the other hand, when mixing industrial wastewater 

with tap water at a ratio of 1:1, leaves area decreased only by 38%, compare with tap water 

(control), however, when the mixing ratio was increased to 2:1, the surface area of the plant 

leaves reached 6.5 cm2, which was 93% lower than the control. The negative impact of the use 

of wastewater may be due to, heavy metals or its high salinity (Nja, et al., 2018), which 

improved its quality when mixed with tap water in a ratio of 2:1. 

 

 
Figure (4) Effect of water irrigation sources on leaf area cm2/plant 

Conclusion 

The results indicate that, in light of the challenges facing agriculture in Libya, especially 

the water shortage challenges. The possibility of benefiting from groundwater in irrigating field 

crops, but according to the salinity of the water used. Industrial wastewater may also contribute 

to providing good quantities of irrigation water by mixing it with natural water, but when using 

it, the mixing ratio should not exceed 50%. These sources are one of the current trends to 

address the shortage of irrigation water necessary to meet the large gap between food 

production and consumption in Libya. 
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