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Abstract  

The study was conducted at the experimental farm of the College of Forestry and Range Science, 

in Soba, Khartoum State which was located between longitude 32º 52ʹ98ʺ E and latitude 15º 60ʹ 

40ʺ N. The study aimed at identifying the effect of seed rate and growth stages on growth, yield 

and nutritive value of guar forage. Treatments were three seed rates, S1,  S2 and S3 (1.2, 2.4 and 

3.6kg/ha) and three stages of cuttings, flowering, pod and maturity stages. Treatments were laid 

on a randomized complete block design (RCBD), with three replicates. Growth parameter 

measurements were taken every 15 days during the course of the experiment, while the 

production  parameter readings were taken three times at the three stages, flowering, pod and 

maturity stage. The data were statistically analyzed using the SAS software program. The study 

found that stem diameter decreased with increased seed rate. There was a significant difference 

between the growth stage in terms of dry matter yield, where the seed stage recorded the highest 

dry matter compared to the flowering and pod stages. The study concluded that seed rate and 

growth stages had affected both growth parameters and dry matter yield of guar. Increased seed 

rate will result in high quality fodder and high forage production for livestock feeding. 
 

Keyword:  Growth stages, stem diameter, leaf number, dry matter. 

Introduction   
The nutrition factor is considered one of the 

most important components to support 

animal production, and in order to reach the 

minimum production efficiency of the 

animal. Nutrition by major role by driving 

the functional efficacy, efficiency and 

production systems of livestock, (Ramteke 

et al., 2019). The nutritive value of plant 

species and forage production is more 

important for range management, (Temel et 

al., 2015). Forages are an essential part of 

ruminant’s and other grazing animal’s diets 

and are an important part of a profitable 

livestock enterprise, (Singh et al, 2012). 

Green fodders are cheaper and suitable for 

feeding range animals, compared to 

concentrated fodders. Legumes plays a key 
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role in the economics of arid and semi-arid 

regions, as they are a most important source 

of protein, (Ali et al, 2015). Guar or cluster 

bean (Cyamopsis tetragonoloba) is a source 

of the essential nutrients of the animal and a 

source of fiber in the mixtures to improve 

the amount consumed and reduce the 

economic cost of the purchase of 

concentrated feeds and thus lead to the 

sustainability of livestock production. Guar 

is a drought and salt tolerant summer annual 

legume, (Singla et al, 2016), it is native to 

India. It has been used traditionally as a 

vegetable, cattle food and as a green manure 

crop in agriculture, multi-purpose legume 

crop; it grows easily in semi‐arid regions, 

(Durgesh, 2015). The economic importance 

of the guar is attributed to the distinctive 

production of the forage, whether it is green 

fodder or hay. The forage quality 

information at different growth stages 

(phonological stages) could help range 

managers to determine suitable grazing time 

to achieve higher animal performance, 

(Abtahi and Esfahan, 2017). Several studies 

have examined the effect of seed rate on 

quantity and quality of forage yield. 

Increasing seed rates resulted in an increase 

in plant density, green forage yield, dry 

matter yield and crude protein, (Mevlut et al, 

2011).  The aim of the study was to 

determine the effect of the seed rate and the 

different cutting stages on the productivity 

and nutritive value of the guar fodder. 

Material and Methods   

Study Area  

The study was  conducted at the College of 

Forestry and Range Science Experimental 

Farm, Soba West, which was located in 

Khartoum State, between longitude 32º 

52ʹ98ʺ E and latitude 15º 60ʹ 40ʺ N, 

(www.alhelalia.com, 2018), about 15 km 

from the center of the capital Khartoum.  

Experimental Design: 

The experiment was laid in a randomized 

complete block design (RCBD) on an area 

of about 0.5 ha in three replicates and two 

treatments: seed rate and cutting stages.  

Treatments: 

Three seed rates used were 1.2, 2.4 and 3.6 

kg/ha (S1, S2 and S3. The cutting stages were 

at flowering stage, pod stage and seed 

maturity stage.  

 

Cultural Operations  

Soil was first disc-plowed leveled and 

ridged up at 70 cm. The seeds were hand 

planted at  the top of the ridge at a depth of 5 

cm. The crop was irrigated at an interval of 

five days at the earliest stages of growth for 

three consecutive irrigations, then at 15 days 

till the maturity of the crop. Weed control 

was practiced manually, whenever 

necessary.  

Plant Measurements  

 Plant measurements were carried out after 

two weeks from sowing and repeated four 

times for growth parameters (number of 

leaves, plant length and stems diameter), 

while the  yield parameters were taken at 

flowering, pods and maturity stages.  

Organic Matter Analysis  

The plant material was dried at a 

temperature of 105 Cº for 24 hours 

(Abdelsalam and Elsaer, 2017), and then 

ground and analyzed by using Near Infra 

Red spectrometer (NIR), to determine the 

organic matter or nutritive value of the guar 

fodder. 

Statistical Analysis  

The statistical analysis program, SAS was 

used. Mean separation was carried out using 

the Duncan multiple range test method at 

Alpha 0.05. 

Results and Discussion  

Growth Parameters: 

http://www.alhelalia.com/
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The results on Table (1) indicated that there 

was a significant difference in mean stem 

diameter, reflecting the effect of seed rate on 

stem diameter thickness. The number of 

leaves and plant height were not affected by 

the seed rate. This result agreed with Ayub 

et al (2011), who found that the plant height 

was not significantly affected by the seed 

rate. The highest seed rate resulted in a 

thinner stem thickness of about 5.5 mm, this 

is a preferable characteristic of fodder, 

where the lower stem diameter means the 

higher fodder quality, and it may increase 

the intake and digestibility. Increasing the 

seed rate definitely leads to increased plant 

density, and the higher the plant density 

leads to decrease stem diameter. This result 

agrees with Mohammed Nour, (2004), who 

stated that the plant density increased with 

the increased seed rate, while stem diameter 

decreased with the increase in seed rate. 

Gondal et al, (2017) and Snider et al, 

(2012), also found that the stem diameter 

decreased with an increase in the seed rate. 

This result explains the effect of plant 

density on stem diameter, where the increase 

in seed rate increases the plant density which 

accordingly, led to decreased stem diameter. 

Mohamed, (2008) stated that stem diameter 

increased with increasing the spacing. 

Increasing the distance between plants 

reduces plant density and thus reduces the 

effect of plant competition, allowing for 

increased stems diameter. It can be 

concluded that to obtain more palatable and 

digested fodder of guar forage, seed rate and 

plant density should be increased to produce 

high quality fodder. 

 

                Table (1). Effect of Seed Rate on Growth Parameters of Guar Forage. 

                               

Means with the same letter are not significantly different at alpha 0.05 
 

Leaf and Stem Dry Weight and leaf/stem 

Ratio  

According to the results represented on 

Table (2), the dry weight of leaves and stems 

per plant of guar was not significantly 

affected by seed rate, neither leaf/stem ratio. 

The study found that there is a slight 

difference between these parameters, where 

the lower seed rate (S1) recorded less weight 

for the average weight of the stems and 

leaves. The leaf to stem ratio is almost near 

the same for the different seed rates, this 

feature is important in determining the 

forage quality. Stavarache et al (2015), 

reported that the leaves/stems ratio is an 

important indicator for assessing forage 

quality. However, it is observed that S3 was 

better in terms of leaf/stem ratio, 1.11:1 

Seed Rate Growth Parameters 

Stem diameter 

(mm) 

Leaf number /plant Plant height (cm) 

S1 6.83b 11a 41.58a 

S2 6.91a 9a 39.83a 

S3 5.5b 8b 41.63a 
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compared to 1.13:1 and 1.22:1 for seed rate 

S2 and S1 respectively. According to Abdel-

Rahman and Abu Suwar (2012), the seed 

rate had little effect on the leaves. Generally 

increasing seed rate leads to increased plant 

density, which leads to increased leaf ratio. 

Therefore, it is better to increase the seed 

rate when guar is grown for forage 

production. 

 

           Table (2). Effect of Seed Rate on Leaves and Stem Dry Weight  of Guar. 

Seed Rate Average Weights (g) 

Stems  Leaves Stem/leaf ratio 

S1 11.6a 9.5a 1.22:1 

S2 13.8a 12.19a 1.13:1 

S3 13.8a 12.48a 1.11:1 

               Means with the same letter are not significantly different at alpha 0.05 

 

Yield Parameters  

Results on the Table (3), showed no 

significant differences between the yield of 

green forage at the different growth stages, 

but the seed stage recorded higher weight of 

green forage about (8.58 kg/m²), compared 

to the other stages. As for dry matter, there 

were significant differences between the 

different treatment, where the seed stage 

gave the high productivity of the dry matter 

(2.53 kg/m²), compared to the 1.82 kg/m² 

and 1.01 kg/m² for pod and flowering stages 

respectively. This may be due to the low 

moisture content in the forage as the plants 

progress in age. This result confirmed by 

Mahala et al (2012), who stated that dry 

matter increased with maturity. Ayub et al, 

(2011), found that the dry matter was 

significantly affected by seed rate. Also 

Abdel-Rahman and Abu Suwar (2012), 

reported that the higher seed rate resulted in 

high forage production. This result reflects 

the significant effect of plant maturity on dry 

matter production. To obtain the highest 

yield of dry matter from the guar forage, the 

harvest should be delayed to the maturity 

stage, because the delay of harvest leads to 

increased dry matter of the forage. The study 

found that the average weight of the dry 

matter produced from the guar forage was 

about 1.8 tons dry matter / ha. This result 

reflects the high efficiency of guar fodder 

production and makes it a promising plant to 

produce fodder for livestock. 
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           Table (3) Effect of Growth Stages on Fresh and Dry Weight of Guar Forage. 

Growth Stages Average Weight (kg/m²) 

Green forage Dry weight forage 

Flowering Stage 5.9a 1.01c 

Pod Stage 8.04a 1.82b 

Seed Stage 8.58a 2.53a 

Means with the same letter are not significantly different at alpha 0.05 

 

The Nutritive Value of Guar Forage at 

Different Cutting Stages  

Based on the results shown on Table (4), the 

highest percentage of fiber was guar 

observed with increased plant life. The 

flowering stage was less fiber percentage 

recorded in terms of ADF 23, CF17.74 and 

NDF 30.49, while the seed stage recorded 

high percentage of these components, which 

are 30.20, 25.91 and 56.17 for ADF, CF and 

NDF respectively.  This result agreed with 

Stavarache et al (2015), who stated that the 

ADF and NDF influenced positively the 

plant age. On the other hand the percentage 

of CP, FAT and sugar decreased with the 

increasing of the guar life. The results 

showed that in the seed stage recorded less 

CP 19.49, sugar 1.03 and FAT 4.68 

compared with the flowering stage, CP 

29.14, sugar 5.39 and 5.21. This result 

illustrated the effect of age on the quality of 

forage produced from guar plant, where, 

when the plant age increased, fiber content 

increased and protein decreased. Naseri et 

al, (2017) found that the ADF, NDF and CF 

were increased with the increase of plant 

age.  Temel et al (2015) stated that the CP 

decreased in the maturity stage of the plant. 

In the late maturing stage, the nutritional 

value of the feed is generally reduced as a 

result of the transformation of most nutrients 

into seed production. However, in the case 

of Guar fodder, fodder remains rich in crude 

protein CP and minerals and thus reduces 

the negative effect of age on the plant. 

Through the analysis of the organic matter 

of the plant, it is observed that the guar has a 

high content of crude  protein until the seed 

stage, therefor the Guar forage considered a 

rich in crude protein content in all of it is 

growth stage.  
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        Table (4) Organic matter, content % of Guar forage at Different Cutting Stages 

Organic matter Growth Stages 

Flowering stage  Bud stage  Seed stage  

ADF 23 30.24 35.20 

Ash 11.08 11.52 10.56 

Fat 5.21 4.61 4.68 

CF 17.74 19.33 25.91 

Moisture 9.96 9.05 7.31 

NDF 30.49 37.14 56.17 

CP 29.14 22.58 19.49 

Sugar 5.39 5.54 1.03 

ADF: Acid Detergent Fiber, NDF: Neutral Detergent Fiber, CF: Crude Fiber, CP: Crude Protein 

Conclusion  

The study concluded that the seed rate had a 

clear effect on the number of leaves and 

stem diameter of the guar forage. The 

cutting stage also had an effect on forage 

productivity, especially dry matter. The 

nutritive value of guar forage reduced with 

the maturity of the plant. It is recommended 

that, the seed rate is to be increased to obtain 

high forage production from the guar. 
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   (Cyamopsis tetragonoloba. L)علف القوار وًوعية تأثيز هعذلات البذور وهزاحل القطع على ًوو اًتاجية 

 في هٌطقة سوبا، الخزطوم، السوداى

 

 وحسيي هحي الذيي حسيي عذار*محمد ابزاهين عبذالسلام 

 كمية عمهم الغابات والسخاعي -الدهدان لمعمهم والتكشهلهجيا ةعماج
 صلختسملا

بين  أجخيت الجراسة في مدرعة كمية عمهم الغابات والسخاعي التعميسية، جامعة الدهدان لمعمهم والتكشهلهجيا، بدهبا بهلاية الخخطهم التي تقع
كم عن مخكد العاصسة. هجفت الجراسة لمتعخف 15شسالًا. والتي تبعج حهالي  ʺ15º 60ʹ 40شخقا و خط عخض  ʺ32º 52ʹ98خط طهل 

 Cyamopsis)عمى تأثيخ معجل البحور ومخاحل القطع السختمفة عمى الإنتاجية والقيسة الغحائية لمعمف السشتج من نبات القهار
tetragonoloba. L)  هكتار، تم حراد العمف عمى ثلاث مخاحل، مكج 3.6و 2.4و 1.2لمبحور  . تست التجخبة عمى ثلاثة معجلات/

مخحمة الإزهار ومخحمة تكهين القخون ومخحمة إنتاج البحور. تم ترسيم التجخبة عمى نظام القطاعات العذهائية الكاممة في ثلاثة مكخرات. 
خبة، كسا أخحت قخاءات مؤشخات الإنتاجية ثلاث مخات في وتكخرت أربع مخات خلال فتخة التج اً يهم 15أخحت قخاءات مؤشخات الشسه كل 

درجة مئهية  105مخحمة الإزهار ومخحمة تكهين القخون ومخحمة إنتاج البحور. تم تجفيف السادة الجافة في فخن كهخبائي عمى درجة حخارة 
مكهناتها العزهية. تم تحميل الشتائج التي  ساعة لمحرهل عمى السادة الجافة، وتم وضعها في جهاز الأشعة تحت الحسخاء لسعخفة 24لسجة 

. وججت الجراسة أن قطخ الداق يتشاقص مع زيادة معجل  Duncanبطخيقة  SASتهصمت اليها الجراسة بهاسطة البخنامج الإحرائي 
حيث سجمت مخحمة إنتاج البحور، كسا تهصمت الجراسة الى أن هشالك فخوقات معشهية في انتاجية السادة الجافة خلال مخاحل القطع الثلاث، 

الإزهار وتكهين القخون. خمرت الجراسة الى أن معجلات البحور ومخاحل  دة الجافة بالسقارنة مع السخحمتيالبحور أعمى انتاجية من السا
لتالي الكثافة زيادة معجل البحور وبا نتاجية والقيسة الغحائية لمعمف السشتج من محرهل القهار.لإتأثيخ واضح عمى ا لها القطع السختمفة

 بديادة معجل البحور لمحرهل عمى انتاجية عالية من عمف القهار. تهصي الجراسة الشباتية تشتج عمف عالي القيسة الغحائية لمحيهانات.
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