
 



  

 

 

 

 مجلة النماء للعلوم والتكنولوجيا

 مجلة علمية محكمة تصدر عن كلية الزراعة جامعة الزيتونة
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

       
 
 



 
 

 
 

 
 
 

 
 
 

 
 
 

 
 

 

 



 

 
 

تعشى  تردر عؽ كمية الزراعة جامعة الزيتؾنة عمسية دورية محكسةمجمة الشساء لمعمؾم والتكشؾلؾجيا: مجمة 
بالبحؾث والدراسات السبتكرة في مختمف العمؾم التظبيقية وتقبل نذر الأبحاث العمسية الأصيمة والشتائج العمسية 

 السبتكرة.
 

 الرسالة
والظباعة، ودعؼ الإبداع الاسيام في نذر العمؾم والسعارف الحديثة باستخدام أحدث معايير وتقشيات الشذر 

 . الفكري والتؾعيف الأمثل لمتقشية والذراكة السحمية والعالسية الفاعمة

 

 الـرؤيـة
التسيز في الريادة العالسية و و الارتقاء بإصدارات السجمة لتربح مرادر معرفة ذات قيسة عمسية تفيد السجتسع، 

 .العمسية نذر البحؾث
 

 الأىداف
كافة عميسياً في العالسية عؽ طريق تقؾية الجامعة بأكسميا، والتسيز بحثياً وتتحقيق تقدم في الترشيفات  -1

 .سجالاتال
 استقظاب وتظؾير أعزاء ىيئة تحكيؼ واستذارييؽ متسيزون. -2
 .لمبحث العمسي تحقيق الجؾدة السظمؾبة -3
 .عمسيةمؽ اكتداب السيارات الفكرية والسيشية أثشاء حياتيؼ البحثية وال تسكيؽ الباحثيؽ والسحكسيؽ -4
 والعالسية. والإقميسية بشاء جدؾر التؾاصل داخل الجامعة وخارجيا مع الجامعات الأخرى السحمية -5

 
 قؾاعد الشذر

تردر السجمة وفق مبادئ الديؽ الإسلامي الحشيف، ووفق قؾانيؽ الإصدار لمدولة الميبية، وكذلػ وفق رؤية 
 ورسالة وأىداف جامعة الزيتؾنة.

 
 
 
 
 
 

   
          

 
 



 

 
 

 
 .وأن يتعيد الباحث كتابة بذلػ أن يكؾن البحث لؼ يدبق نذره في أي جية أخرى  -1
 وجدت، ومظبؾعاً بخط أن يكؾن البحث مكتؾباً بمغة سميسة، ومراعياً لقؾاعد الزبط ودقة الرسؾم والأشكال إن -2

(Simplified Arabic) لمغة العربية، ( وبخطTimes News Roman لمغة الأجشبية، وبحجؼ )(12 ،)
سؼ(،  3سؼ( ومؽ الجانبيؽ ) 4وأن تكؾن أبعاد اليؾامش لمرفحة مؽ أعمى وأسفل ) وبسدافة مفردة بيؽ الأسظر،

 .( صفحة25زيد البحث عؽ )يوألا 
أن تكؾن الجداول والأشكال مدرجة في أماكشيا الرحيحة، وأن تذسل العشاويؽ والبيانات الايزاحية الزرورية،  -3

 .Microsoft Wordالأشكال و الجداول حجؼ حيز الكتابة في صفحة  ويراعى ألا تتجاوز أبعاد
( في تؾثيق السراجع APAيراعى اتباع نغام ) أن يكؾن البحث ممتزماً بدقة التؾثيق، وحدؽ استخدام السراجع، وأن -4

 .داخل الشص وفي كتابة السراجع نياية البحث
  يتشاسب واسمؾبيا في الشذر.تحتفظ السجمة بحقيا في اخراج البحث وإبراز عشاويشو بسا  -5
 كمسة. 252تشذر السجمة البحؾث السكتؾبة بالمغة الأجشبية شريظة أن ترفق بسمخص بالمغة العربية لا يتجاوز  -6
ندخة إلكترونية إلى البريد  وأ( إلى مقر السجمة، A4ترسل ندخة مؽ البحث مظبؾعة عمى ورق حجؼ ) -7

عمى أن يكتب عمى صفحة الغلاف: اسؼ الباحث ثلاثي، مكان ، (annamaa@azu.edu.ly) الالكتروني لمسجمة
 عسمو، تخررو، رقؼ الياتف والبريد الإلكتروني.

، وفي حالة ستؾن يؾماً مؽ تاريخ استلام البحثيتؼ تبميغ الباحث بقرار قبؾل البحث أو رفزو خلال مدة أقراىا  -8
 الرفض فالسجمة غير ممزمة بذكر أسباب عدم القبؾل.

ملاحغات وتعديلات عمى البحث مؽ السحكؼ يتؼ ارساليا لمباحث لإجراء التعديلات السظمؾبة وعميو  في حالة ورود -9
 .فترة أقراىا خسدة عذر يؾماً  الالتزام بيا، عمى أن يعاد إرساليا لمسجمة خلال

 السجمة.   أن يمتزم الباحث بعدم إرسال بحثو لأية جية أخرى لمشذر حتى يتؼ اخظاره برد -12                   

 دفع الرسؾم السخررة لمتحكيؼ العمسي ولمسراجعة المغؾية والشذر، إن وجدت. -11
 
 
 
 
 

 
 

 

 



 

 

 كلمة افتتاحية 

 والصلاة والسلام على محمد وعلى آله وصحبه أجمعين. ،الحمد لله حمداً كثيراً طيباً مبارك فيه
لمباحثيؼ أصجق التحيات وأعطخىا بعج إصجارىا يدعج أسخة مجمة الشساء لمعمؽم والتكشؽلؽجيا أن تقجم 

بذكل مشتعػ وردود الفعل التي تمقيشاىا والتي كانت لشا بسثابة دافع لسؽاصمة الديخ قجماً، لتطؽيخ 
لمجيؽد السبحولة وتؽثيق الشتاج العمسي الأكاديسي الستخرص، رغبة  اً بيت الخبخة، لكي يكؽن استسخار 

جمة مشفحاً لشذخ الإنتاج العمسي الحي سيقجم في السجالذ العمسية، مؼ ىيئة التحخيخ في أن تكؽن الس
 ولجان التخقية، وفقاً لمقؽاعج والزؽابط السشرؽص عمييا.

نيجيكػ أعداءنا القخاء والبحاث عجداً مؼ  م2223الرابع السجمد الأول مارس فسؼ خلال العجد 
ي الدمدمة البحثية لتعسيق السعخفة البحؽث والجراسات في مجالات متشؽعة والتي تذكل حمقة ميسة ف

 .كػلجيكػ ودعػ مرادر 
وفي الختام نتقجم بالذكخ والامتشان إلى كل مؼ ساىػ وعسل عمى استسخار ىحه السجمة العمسية، 

 ونجعؽ جسيع الباحثيؼ السيتسيؼ بالعمؽم والتكشؽلؽجيا إلى تقجيػ نتاجيػ العمسي لمشذخ فييا.
 

 أسرة المجلة                                                                                        
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The Relation Between Seed Size, Water Imbibition Rate, And 

Germination Speed In Some Genotypes Of Bambara Groundnut (Vigna 

subterranea (L.) Verdc.) 
Mohamed Milad Mohamed Draweel 

Department of Plant Production, Faculty of Agriculture, Azzaytuna 

University, Tarhuna, Libya. 
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 العلاقة بيؽ حجؼ البذور ومعدل تذرب الساء وسرعة الإنبات في بعض الأنساط الجيشية لسحرؾل   

 (Vigna subterranea (L.) Verdc.) البامبارا 
 محمد ميلاد محمد دراويل 

 قدؼ الإنتاج الشباتي، كمية الزراعة، جامعة الزيتؾنة، ترىؾنة، ليبيا
m_daraweil@yahoo.com  

 :السدتخمص
أجخيت التجخبة في معسل قدػ الإنتاج الشباتي، كمية الدراعة، جامعة الديتؽنة، تخىؽنة ليبيا خلال الفتخة مؼ فبخايخ      

. وكان اليجف مؼ التجخبة دراسة العلاقة بيؼ حجػ البحور ومعجل تذخب الساء وسخعة الإنبات في 2222إلى مارس 
ؽعة البيانات السدتخجمة في ىحه التجخبة عمى أربعة أنساط بعض الأنساط الجيشية لسحرؽل البامبارا. استشجت مجس

 وراثية وثلاثة مكخرات.
أظيخت الشتائج أن ىشاك زيادة تجريجية في معجل تذخب البحور لمساء، تتحؽل إلى زيادة حادة وىكحا حتى ترل إلى 

ة إلى ذلغ ، أظيخت الشتائج أن مخحمة الثبات لتبجأ عسميات الإنبات الكيسيائية في جسيع التخاكيب الجيشية. بالإضاف
أسخع في الإنبات مؼ  BBL 1.1ىشاك فخقًا بيؼ التخاكيب الجيشية في سخعة الإنبات ، حيث كان الشسط الجيشي 

بذكل كبيخ في  SS 3.4.2الأنساط الجيشية الأخخى وأكثخ كفاءة في استخجام الساء. بيشسا اختمف التخكيب الؽراثي 
بحور ، فكان لجيو أعمى وزن جاف لمبحور ، وأكبخ حجػ لمبحور مقارنة بالأنساط الجيشية الؽزن الجاف لمبحور وحجػ ال

الأخخى. كسا لؽحظ وجؽد اختلاف بيؼ الأنساط الجيشية في معجل تذخب الساء ، حيث لؽحعت التغيخات الييكمية أثشاء 
ى معجل التذخب ، حيث كانت البحور التذخب السؽجؽدة عادة في الأنساط الجيشية ، وكان لحجػ البحور تأثيخ كبيخ عم

الرغيخة قادرة عمى تذخب ندبة أكبخ مؼ الساء بسعجل أسخع ، لحلغ كانت تشبت وتشسؽ بدخعة أكبخ مؼ البحور 
 الستؽسطة أو الكبيخة. وبالتالي ، أعطت الطخز الؽراثية استجابات مختمفة لسعجل تذخب الساء وسخعة الإنبات.

 .بامبارا، حجػ البحور، معجل تذخب الساء، سخعة الإنباتمحرؽل الالكمسات السفتاحية: 
Abstract: 

     The experiment was conducted at the Laboratory, Department of Plant Production,  

Faculty of Agriculture at the University of Azzaytuna, Tarhuna Libya during February-

March 2022. The objective of the experiment was studying the relation between seed 

size, water imbibition rate, and germination speed in some genotypes of Bambara 

groundnut.  The dataset used for this experiment was based on four genotypes and three 

replicates.  

The results showed that there was a gradual increase in the rate of seed water imbibition. 

It turned into a sharp increase and so on until  reached the stage of stability to start the 

chemical processes of germination in all genetic structures. In addition, the results
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showed that there was a difference between the genotypes in the speed of germination, 

the BBL 1.1 genotype was faster in germination than the other genotypes and more 

efficient for water use. whilst genotype SS 3.4.2 is significantly different in the dry 

weight of seeds and size of seeds, where it had the highest dry weight of seeds, and the 

biggest size of seeds compared to other genotypes. Plus, it was noted a difference 

between genotypes in water imbibition rate, as structural changes during imbibition 

typically found in genotypes were observed, the seed size had a significant effect on the 

imbibition rate, where the small seeds were able to imbibe a greater percentage of water 

at a faster rate, wherefore were germinating and emerging more rapidly than either the 

medium or large seeds. Consequently, genotypes gave different responses to the water 

imbibition rate and germination speed. 
Keywords: Bambara groundnut, Seed size, Water imbibition rate, Germination speed. 

 

Introduction: 
     Bambara groundnut is an indigenous African leguminous crop and one of the most 

important pulses grown on the continent ((Doku et al., 1970)). The crop has been widely 

cultivated in tropical regions since the seventeenth century and was domesticated in the 

semi-arid zone of West  Africa and is now cultivated throughout tropical Africa and to a 

lesser extent in tropical parts of  America, Asia, and Australia (Brink et al., 2006).   

The Bambara groundnut originated from North Africa, most likely northeastern Nigeria 

and northern Cameroon. It is found in the wilderness of central Nigeria heading 

eastwards to southern Sudan and through indigenous peoples migrating to the far south 

(Swanevelder, 1998).  

Swanevelder (1998) describes the Bambara groundnut crop as an annual legume with a 

well-developed and compact taproot with many short lateral stems (up to 20 cm long) on 

which the leaves are borne. The leaves are trifoliate (±5 cm long), the petiole (up to 15 

cm) is long. It is cultivated purposely for its seeds which are used in human foods, and it 

is the third most important crop after maize and groundnut in Africa (Omoikhoje, 2008). 

The Bambara groundnut belongs to the family Leguminosae, subfamily Papilionoideae, 

and genus Vigna (Fatokun et al., 1993). Both wild and cultivated species have  2n=2x=22 

number of chromosomes (Forni-Martins, 1986). Bambara is also an annual herbaceous 

plant bearing clustered leaves arising from creeping stems that grow close to the ground. 

The growth habit of the crop may be clustered (erect), semi clustered or spreading. It is 

naturally self-pollinating (Basu et al., 2007). 

Bambara groundnut is an important crop due to its large commercial potential and high 

nutritional value, where the seeds contain nearly 63% of carbohydrates, 19% protein, 

6.5% fats, 10.43% water, and 3.03% ash compared with groundnut which contains 

between 13-16% carbohydrates, 22-30% protein and  44-56% fats (Hidayah et al., 2012; 

Rodrigues et al., 2011).  

Amongst the various problems related to the Bambara groundnut planting are pathogen 

attack, low yields, and slow germination, and genotypes Bambara varies in speed and rate 

of water imbibition and moisture content according to the size of the seeds, as well as 

varies in their efficiency of water use. There is a relationship between the water 

imbibition rate and seed size and speed of germination. The main objective of this 

research is to study relationship between seed size, water imbibition rate, and germination 

speed in some genotypes of Bambara groundnut.   

  



 

 

 

 
Materials and Methods: 
This experiment was conducted at the laboratory, Department of Plant Production, 

Faculty of Agriculture, University of Azzaytuna, Tarhuna Libya during February-March 

2022. The objective of the experiment was studying the relation between seed size, water 

imbibition rate, and germination speed in some genotypes of Bambara groundnut. Four 

genotypes were tested (three from Indonesia PWBG 6, BBL 1.1, SS 3.4.2, and one from 

Thailand i.e. Tvsu 86). The seeds were collected for four genotypes of the Bambara and 

dry weight was taken for every five seeds per genotype. The seeds were measured using 

calipers (millimeters) to measure the average length, width, and thickness of the seeds for 

each genotype. Genotypes were distributed randomly on test plots with three replicates 

for each experimental unit. Each replicate has one petri dish and each petri dish has five 

seeds. fifteen seeds per genotype were used in each experimental unit, with three 

replicates. There were fifteen seeds per genotype (three Petri dishes). This means the total 

of seeds for all genotypes was sixty seeds. The seeds were irrigated with distilled water, 

Then the wet weight was taken of the seeds every one hour until reached 50% 

germination, the experiment was monitored daily until completion. The germination rate 

was calculated for each replicate for every genotype, and the data were recorded. Data 

were submitted to analysis of variance (ANOVA) to detect differences between 

treatments. 

Statistical analysis: 

     The experiment was carried out in a completely randomized design with one factor (One-way C.R.D 

ANOVA test sign rat LSD P<0.05). Based on the ANOVA results, a DUNCAN test to compare the 

averages, and test for significant differences among treatments by the Genstat program 

(Release;19.3.0.9425;VSN International, Nottingham, UK). In the figures, different letters (a,b,c,.....) 

between the columns express significant differences. 

Results and discussion: 
The dry weight of seeds: 

Fig. 1 illustrates that genotype SS 3.4.2 was significantly different in the dry weight of 

seeds (g) and it had the highest dry weight of seeds (5.067g) compared to other 

genotypes. while the dry weight of seeds had no significant effect between genotypes 

Tvsu 86, PWBG 6, and BBL 1.1, which, had the lowest dry weight of seeds (2.167, 

2.667, 3.033 g) respectively. Maybe these differences in the dry weight of seeds between 

genotype SS 3.4.2 and other genotypes were caused by the genetic structure of this 

genotype and environmental factors (Atta et al., 2004; Cousin et al., 1992; Draweel et al., 

2021; Draweel et al., 2018; EL‐SHIMI et al., 1980; Karjalainen et al., 1987; Lecoeur et 

al., 2001; Lhuillier-Soundélé et al., 1999; Saio et al., 1973). 
The length of seeds: 

Fig.2 shows the average length of seeds (mm) for the genotypes and which indicates 

significant differences between genotype SS 3.4.2 and all other genotypes, it had the 

highest length of seeds (13.51 mm) compared to other genotypes. While the length of 

seeds had no significant effect between genotypes Tvsu 86, PWBG 6, and BBL 1.1, 

which, had the lowest length of seeds (9.78, 10.73, 10.88 mm) respectively. 

   

 



 

 

 

 

 
Fig.1. Differences in dry weight of seeds (g) between four genotypes of Bambara 

groundnut. 

 

 
Fig. 2. Differences in length of seeds (mm) between four genotypes of Bambara 

groundnut. 

The width of seeds: 

Fig. 3 illustrates the average width of seeds (mm) for the genotypes and which indicates 

significant differences between genotype SS 3.4.2 and all other genotypes, it had the 

highest width of seeds (9.8 mm)compared to other genotypes. As well as there were 

significant differences between genotype BBL 1.1 and genotype Tvsu 86. While the 

width of seeds had no significant effect between genotypes Tvsu 86, and PWBG 6. In 

addition, there was no significant effect between genotypes PWBG 6 and BBL 1.1. The 

seeds of genotype Tvsu 86 was the lowest width (7.707 mm) compared with other 

genotypes. 

The thickness of seeds: 

Fig. 4 shows the average thickness of seeds (mm) for genotypes. There were significant 

differences between genotype SS 3.4.2 and all other genotypes, it had the highest 

Thickness of seeds (10.12 mm) compared to other genotypes. While the thickness of 

 



 

 

 

 
seeds had no significant effect between genotypes Tvsu 86, PWBG 6, and BBL 1.1, 

which, had the lowest Thickness of seeds (8.033, 8.373, 8.813 mm) respectively. There 

were significant differences in the size of seeds between genotypes and these differences 

between genotypes were related to genetic effects and environmental factors(Bockus et 

al., 1996; Ekpo, 2004). Seed size has been shown to be a valid measure of seed vigor 

(Ekpo, 2004). It was one of the most important characteristics of the seed quality of a 

plant crop. 

 
Fig. 3. Differences in width of seeds (mm) between four genotypes of Bambara 

groundnut. 

 

 
Fig. 4. Differences in thickness of seeds (mm) between four genotypes of Bambara 

groundnut. 

Rate of water imbibition for seeds: 

     Fig. 5 shows there was an increase in the water imbibition rate of seeds gradually, 

sometimes it turned into rising sharply and so on until it reached the stabilization stage to 

get started the chemical processes for germination at all the genotypes, in addition, there 

were significant differences between the genotypes at the date of germination in the 

number of hours and the days, where the genotypes PWBG 6, and SS 3.4.2 needed 242 

hours during 10 days for germination, while genotype Tvsu 86 needed 198 hours during 8 

days for germination, whereas the BBL 1.1 genotype was faster in germination than the 

other genotypes, it needed 173 hours during 7 days for the process of germination. 

However, there was a significant difference between genotypes in germination rate. Also,

 



 

 

 

 
there was a significant the difference in water imbibition rate of seeds between all 

genotypes. And the largest water imbibition rate of seeds was in genotype SS 3.4.2, while 

the smallest water imbibition rate of seeds was in genotype Tvsu 86. In addition, the 

genotypes PWBG 6 and SS 3.4.2 delayed germination compared with genotypes BBL 1.1 

and Tvsu 86 which were faster in germination. It was noted there was a difference 

between genotypes in water imbibition rate, as Structural changes during imbibition 

typical found in genotypes were observed, This was consistent with studies (Draweel et 

al., 2018; EL‐SHIMI et al., 1980; Koné et al., 2015; Saio et al., 1973; Swanson et al., 

1985) which indicated reveal differences between legumes in water imbibition rate and 

both structural and textural changes occurring in legumes during imbibition to water. 

thus, the success of seed germination was mainly related to water availability (Edalatifard 

et al., 2014). So continuous supply of water is needed to start and complete germination 

(Abobatta, 2016). 

 
Fig. 5. Rate of water imbibition and germination speed (g/h) between four genotypes of 

Bambara groundnut. 

 

The water content of seeds: 

     Fig, 6 illustrates the average moisture content of seeds (g) for the genotypes, and there 

were not significant differences between all genotypes, and the seed size had a significant 

effect on the imbibition rate. Where the small seeds were able to imbibe a greater 

percentage of water at a faster rate than either the medium or large sizes. Because the 

surface area to volume ratio is larger for the small seeds compared with medium and 

large seeds, wherefore small seeds of size were germinating and emerged more rapidly 

than the large seeds, this was consistent with studies (Bockus et al., 1996; Draweel et al., 

2018; Ekpo, 2004). 

 

 

 

 

   

 



 

 

 

 

 
Fig. 6. Differences in water content of seeds (g) between four genotypes of Bambara 

groundnut. 

 

Conclusion: 

     Genotypes gave different responses to the water imbibition rate and germination 

speed, there was a difference between the genotypes in the speed of germination, where 

BBL 1.1 genotype was faster in germination than the other genotypes and more efficient 

for water use. whilst genotype SS 3.4.2 is significantly different in the dry weight of 

seeds and size of seeds, where it has the highest dry weight of seeds, and the biggest size 

of seeds compared to other genotypes. As well as, it was noted a difference between 

genotypes in the water imbibition rate, as structural changes during imbibition typically 

found in genotypes were observed, the seed size had a significant effect on the imbibition 

rate, where there was a relation between the water imbibition rate and seed size, and the 

speed of germination, as the small seeds were able to imbibe a greater percentage of 

water at a faster rate, wherefore were germinating and emerging more rapidly than the 

medium or large seeds, and thus the fastest in germination. 

Recommendations: 

● Bambara groundnut is an important African indigenous legume with high nutritional 

value, drought tolerance characteristics, and N-fixation properties. This combination 

makes it a possible multi-use crop in marginal areas of agricultural production with great 

potential to contribute to food and nutritional security in Africa and should be included in 

feeding regimes, especially in malnourished areas. 

● There is a need to understand the microstructure of Bambara groundnuts to perceive the 

imbibition pattern possessed by landraces and further examination of structural 

differences between Bambara seeds. 

● similar experiments should be carried out in the germination stage to evaluate Bambara 

groundnut seed germination because Bambara groundnut is slow to establish and this has 

negative implications for total water use. 
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