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Abstract: The study was conducted to evaluate the nutritive value of some pasture grasses and 
legumes at early and late rainy season of the year (2009). Fifteen pasture species, eleven grasses and 
four legumes were collected from Mosai (Southern Darfur). The chemical composition of crude 
protein (CP), Ether extract (EE), Neutral detergent fiber (NDF), Acid detergent fiber (ADF) and Acid 
detergent lignin (ADL) and some of macro mineral were determined. The range of crude protein of 
pasture plants in Mosai was 7.89 to 21.86% and 4.66 to 20.66% at early and late rainy fall season 
respectively. In contrast the Neutral detergent fiber (NDF) Acid detergent fiber (ADF) Acid detergent 
lignin (ADL) were increased significantly (p<0.05) when the rainy season advanced. Calcium, 
Phosphorus and Sodium were significantly (p<0.05) higher at late rainy season and low at early rainy 
season. Sodium content in this study was inconsistent among species and season. As conclusion most 
of the plant species in the study area decreased in nutritive value at the end of the dry season.  
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INTRODUCTION 
 

Sudan is, as one of the largest countries in Africa, characterized by multi-environmental regions this 
permits different types of plants to grow naturally, and that saves the requirements of various types of livestock.  
The total area of rangelands in Sudan is about 117.6 million hectares (RPA, 2005). The last estimation of 
livestock showed 40 million head cattle, 48 million head sheep, 41 million head goats and 3 million head camels 
(AOAD, 2005).  

Rangeland is defined as uncultivated land that will provide the necessities of life for grazing and browsing 
animals. (Holechek, et al., 2004). Natural rangelands support and provide feed for a large number of livestock, 
and it plays a vital role in the national economy through provision of animal products for local consumption and 
exports. The nutritive value of pasture in Sudan is greatly affected by seasonal change, in the summer - dry 
period the moisture content, crude protein and total soluble sugars decrease and the plant tends to be fibrous 
with high ash content and relatively poor nutritive value. 

The objective of this study is:- 
*To evaluate the nutritive value of some pasture plants in early and late rainy season in Mosai (Southern 

Darfur State) in the term of:- 
1. Chemical composition  
2. Some of macro minerals content.  
 

MATERIAL AND METHODS 
 
Study Area: 

The samples have been collected from Mosai area which is located south of Nayala town for about eight 
kilometer in Southern Darfur State.  At latitude 12 o - 1 / 29 o -  4 o  N and longitude 24o – 53 o / 38 o – 14 o E.  

 
Samples Collection: 

The plants species of natural pasture were collected from Mosai during the period; July to September 2009 
with two distinct periods. Early season of rain fall season (July 2009) and late season of rain fall season 
(September 2009) as shown in table (1). 
 
Sample Preparation: 

The samples were air dried and ground to pass through a 1mm screen, A Fifty gram of sample was kept in 
plastic bag for chemical analysis. 
 
Chemical Analysis: 
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Proximate analyses were determined according to (AOAC, 1980).  Neutral detergent fiber (NDF), acid 
detergent fiber (ADF) and acid detergent lignin (ADL) were analyzed according to (Van Soest et al., 1991).  
 
Macro Mineral Determination: 

Calcium, Magnesium, Sodium, Potassium and Phosphorus of samples study were determined according to 
the method described by (Chapman and Pratt, 1961).  
 
Statistical Analysis: 

The experimental design was Completely Randomize design with factorial arrangement (Steel and Torre, 
1980). Data were subjected to analysis of variance using SAS (2000). Where the F test was significant the 
treatment means were compared using least significant difference (LSD). 

 
Table 1: Botanical name, Family name and Local name of rangeland plants collected from Mosai (Southern Darfur State). 

Local name Family Botanical Name No. 
  Grasses  

Benno Poceae Eragrostis temula 1 
Afan alcadeum Poceae Chloris virgata 2 

Elgaw Poceae Aristida adscensionis3 
Differa Poceae Echinochloa Colonum 4 

Abo malih Poceae Sporobolus marginatus 5 
Meghereda Poceae Schoenefeldia gracilis 6 

Abu assabea Poceae Dacty loctenium aegyptium 7 
Beghail Poceae Blepharis linarufolia 8 

Haskaneet Poceae Cenchrus biflorus 9 
haskaneet Niam Poceae Cenchrus ciliaris 10 

Zanab alfalo Poceae Setaria pallide fussca 11 
  Legumes 

Hantoot Fabaceae Ipomea sinensis 12 
Um negagera Fabaceae Alysicarpus ovalifolius 13 

Sheleni Fabaceae Zornia glachidiata 14 
Derisa Fabaceae Tribulis terrstris 15 

 
Results: 
Dry Matter: 

The averages of dry matter content in pasture plant species analyzed at early and late rainy season in Mosai 
are given in table (2).The mean values are ranged between 84.96 to 93.90% and 92.96 to 94.44% at early and 
late rainy season respectively. Plant species were significantly different at (p<0.05) in mean value of DM. The 
dry matter is low in early rainy fall season than late in plant pasture species.   
 
Crude Protein: 

The mean values of crude protein in the pasture plant samples analyzed at early and late rain fall season in 
study area are shown in table (2). The mean values ranged between 7.89 to 21.86% and 4.66 to 20.66% in early 
and late rainy fall season respectively.  Plant species were significantly different at (p<0.05) in mean value of 
crude protein; the late rainy season showed less values than early one.  The legumes content of crude protein is 
greater than grasses. 
 
Ether Extract: 

The content of Ether Extract in grass and legume species analyzed in both early and late rainy fall season in 
Mosai area were given in table (2)  The mean values ranged between 0.17 to 1.74% and 0.21 4.42% at early and 
late rainy season respectively. All plant species were significantly different at (p<0.05) in mean value of ether 
Extract. 
 
Ndf-Adf-Adl: 

Table (3) showed the NDF, ADF and ADL content in grass and legume species analyzed in Mosai. The 
mean values of plant species were significantly different at (p<0.05) for NDF (37.97 to 74.30 % and 57.03 to 
85.47%), ADF (24.42 to 46.50% and 37.86 to 78.17%) and ADL (1.58 to 13.91% and 8.65 to 22.87%) at early 
and late rainy season. 
 
Macro Mineral: 
Calcium: 

Table (4) showed the calcium content in grass and legume species at early and late rainy season in Mosai 
area. It is ranged from 0.17 to 1.80% at early and 0.20 to 2.60%   at late season.  The mean value of plant 
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species were significantly deferent at (p<0.05). And calcium content increased at late season compare to its 
concentration at early season in pasture plant. 
 
 
Table 2: Chemical Compositions (DM %) of some natural pasture plants in Mosai (Southern Darfure State) at early and late rain fall season. 

 
Species 

DM% CP% EE% 
E L E L E L 

Grasses       
Eragrostis temula 92.37  94.44  0.70  0.90  8.77  4.66 
Chloris virgata 91.05  93.10  0.17 1.84  9.29  7.66  
Aristida adscensionis 90.16  94.25  0.31 1.26  10.15  6.69  
Echinochloa Colonum 92.75  93.62  1.74  0.81  10.71  9.62  
Sporobolus marginatus 93.33  94.36  0.73  2.22  14.68  8.70  
Schoenefeldia gracilis  90.19  92.96  1.10  1.72  7.89  7.25  
Dacty loctenium egyptium 92.49  93.46  0.36  1.19 10.41  7.20  
Blepharis linarufolia 93.82  94.18  0.94  2.08  12.65  7.84   
Cenchrus biflorus 93.74   94.24  1.39  1.32  13.54  8.50  
Cenchrus ciliaris 93.90  94.21 1.43  0.92  16.76  8.19  
Setaria pallide fussca 93.19   93.77  1.55  2.31   12.91  8.11  
Legumes       
Ipomea sinensis 92.40  93.35  1.00  2.42  17.14  8.85  
Alysicarpus ovalifolius 92.99  93.44  1.72  4.42  21.84  20.66 
Zornia glachidiata 84.96  92.40  0.99  1.97  21.86  19.43  
Tribulis terrstris 91.22  93.15   1.29  2.31  15.24  14.02  
SE 
Specie 
Season 
Specie* Season  

0.09 
* 
* 
* 

0. 04 
* 
* 
* 

0. 04 
* 
* 
* 

 E: early, L: late, SE: standard error of mean,  * significant at= p<0.05. 
 
Table 3: Chemical Composition of NDF, ADF, and ADL (DM %) of some natural  pasture plants in Mosai ( Southern Darfur State ) at early 

and late rain fall season 
Species NDF% ADF% ADL% 
 E L E L E L 
Grasses       
Eragrostis temula 74.30  85.47 31.41  48.50  4.99 11.35  
Chloris virgata 37.97 80.23  33.11  42.44  4.51 10.58  
Aristida  adscensionis 72.19  73.75  44.35  51.41  10.01 15.27  
Echinochloa Colonum 57.29  77.23  34.35  57.39  2.12 10.44  
Sporobolus marginatus 70.33  80.73  32.25  37.86  1.58  8.65  
Schoenefeldia gracilis 67.37  75.08 35.08  59.14  2.26 11.64  
Dacty loctenium egyptium 42.06  66.13  35.21  78.17  7.27 13.25  
Blepharis linarufolia 68.69  70.40  38.43  56.95  3.41 13.21  
Cenchrus biflorus 47.07 69.37  33.38  57.49 7.71  16.55 
Cenchrus ciliaris 64.19  71.04  44.79  52.83  13.91  22.07  
Setaria pallide fussca 73.95  78.20  37.35  49.58  2.47  9.88  
Legumes       
Ipomea sinensis 54.18 61.33  36.98  45.43  7.42  20.72  
Alysicarpus ovalifolius 72.19  73.75  46.50 56.27  9.27 25.87  
Zornia glachidiata 46.17  65.92 24.42  54.66  8.63  16.41 
Tribulis terrstris 54.38  57.03  32.15  42.78  4.68  12.66 
SE    0.02               0.06                                 0.09                     
Species * 

* 
* 

* 
* 
* 

* 
* 
* 

Season      
Species*season 

E: early, L: late, NDF: Neutral detergent fiber, ADF: Acid detergent fiber, ADL: Lignin detergent fiber, SE: standard error of a mean, *    
significant at= p<0.05 

 
Phosphorus: 

The content of phosphorus in grass and legume species samples at early and late rainy fall season was given 
in table (4). The mean values ranged between 0.13 to 0.67% and 0.17 to 0.73% at early and late seasons 
respectively. The mean value of plant species were significantly deferent at (p<0.05). The phosphorus content of 
pasture plant increased at late season in pasture plant. 
 
Sodium: 

The average content of sodium in grass and legume species samples analyzed at early and late rainy season 
in Mosai area is showed in table (5).  The mean values ranged between 0.02 to 0.66% at early and 0.02 to 0.59% 
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at late rainy fall season. All plant species were significantly deferent at (p<0.05). Sodium content increased at 
late rainy season in most plant species; in Schoenofedia gracilis and Dacty loctenium Egyptian they were 
decreased at late season and (Aristida  adscensionis, Alysicarpus valifolius, Tribulis terrstris ) they noted 
similarly 
Potassium: 

The potassium content in grass and legume species samples analyzed at early and late rainy season is 
showed in table (5). The mean values were ranged between 0.79 to 3.81% at early and 0.39 to 3.72% at late 
rainy Season. The plant species were significantly deferent at (p<0.05). Potassium decreased at late season. 

 
Magnesium: 

The content of magnesium in grass and legume samples analyzed at early and late rainy season in Mosai 
area is shown in table (5). The mean values ranged between 0.12 to 1.24 % at early and 0.12 to 0.68% at late 
rainy season. The plant species were significantly deferent at (p<0.05). All species decreased in mean value at 
late rainy season except (Eragrostis termula) increased at late rainfall season.   
 
Table 4: Calcium and phosphorus content (g/kg) of some natural pasture plants in Mosai (Southern D a r f u r S t a t e) a t e a r ly a n d l a te 

rainy fall season.  
 
Species 

  Ca  P 
E L  E L 

Grasses      
Eragrostis temula 0.24  0.45   0.23 0.18  
Chloris virgata 0.24  0.29   0.26 0.16  
Aristida  adscensionis 0.17  0.20   0.27 0.13  
Echinochloa colonum 0.35  1.08   0.59  0.45 
Sporobolus marginatus 0.17  0.24   0.29  0.15 
Schoenefeldia gracilis 0.33 0.51   0.73  0.23  
Dacty locteniuma egyptium 0.25 0.79   0.53 0.35 
Blepharis linarufolia 0.25  1.05   0.17 0.14  
Cenchrus biflorus 0.25  0.34   0.39 0.29  
Cenchrus ciliari 0.70  0.71   0.24  0.21  
Setaria pallide fussca 0.25  0.78  0.67  0.66  

Legumes      
Ipomea sinensis 0.57  0.25  0.31 0.27  
Alysicarpus valifolius 0.20  0.80   0.40  0.34  
Zornia glachidiata 0.50  1.46   0.55  0.36  
Tribulis terrstris 1.80  2.60   0.53  0.44  
SE 
Species 
Season                                                 
Species*season 

 0.01 
* 
* 
* 

0.03 
* 
* 
* 

  SE: standard error of a mean, * significant at= p<0.05 

 
Table 5: Means of Sodium, Potassium and Magnesium content (g/kg) of some natural pasture plants in Mosai (Southern  Darfure State) at 

early and late rain fall season. 
 
Species 

Na K Mg 
E L E L E L 

Grasses       
Eragrostis temula      0.02 0.03 1.51 0.85 0.20 0.23 
Chloris virgata 0.34 0.59 1.27 1.61 0.23 0.12 
Aristida  adscensionis 0.02 0.02 0.81 0.72 0.12 0.10 
Echinochloa Colonum 0.04 0.09 2.46 2.63 0.33 0.25 
Sporobolus marginatus 0.04 0.33 0.76 0.39 0.15 0.14 
Schoenefeldiag gracilis 0.06 0.03 3.04 0.77 0.35 0.15 
Dacty loctenium egyptium 0.66 0.21 1.59 1.62 0.47 0.17 
Blephari slinarufolia 0.02 0.04 1.40 1.23 0.37 0.39 
Cenchrus biflorus 0.02 0.03 3.42 2.89 0.28 0.18 
Setaria pallide fussca 0.21 0.31 3.81 4.41 0.41 0.19 

Legumes       
Ipomea sinensis 0.02 0.04 1.19 3.72 0.68 0.12 
Alysicarpusvalifolius 0.04 0.04 2.17 1.98 0.43 0.15 
Zornia glachidiata 0.03 0.05 2.31 1.97 0.51 0.45 
Tribulis terrstris 0.03 0.03 2.28 2.35 1.24 0.68 
SE 
Species  
Season 
Species*Season 

0.04 
* 
* 
* 

0.03 
* 
* 
* 

0.02 
* 
* 
* 

 SE: standard error of a mean, * significant at= p<0.05. 
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Discussion: 

In this study, the dry matter content results are low at early season than late season which are lower than the 
results obtained by Mahala et al.,(2009) in Kordofan, and similar to those obtained by Solomon et al., (2008). 
The dry matter content in plant species is low at early rainy season and high at late rainy season because at late 
season the plants reach their maturity, therefore their dry weight increases due to the increasing of the fibroses 
tissues and carbohydrates at late season (Mc Donald et al., 2002).  

CP is high in early rainy fall season in all species except Schoenefeldia gracilis. In late rainy season the CP 
is high in all species except for the Eragrostis termula, Chloris virgata, Aristida adscensions, Schoenefeldia 
gracilis, and Dacty Loctenium egyptium. The crude protein level of pasture plant species in the study area is 
similar to that recorded in Kordofan by Mahala et al. (2009). Mc Donald et al. (2000) reported that the CP may 
range from 3% in the very mature grasses to over 30% in the very young grasses. CP contents are high in early 
maturity stage and tend to decrease with time in most plant species; this result is similar to the findings of Cleale 
and Bull (1986), Ammar et al. (1999) and Bayble et al. (2007). The CP in present study shows high levels than 
the critical minimum level requirement which is 8g/kg CP to all animal's species. The crude protein content is 
high in young growing plant and decreases with the plants maturity (Mc Donald et al., 2002). 

Fibrous fractions (NDF, ADF, and ADL) increase at late rainy season than early rainy season. In this study 
NDF and ADF are high in grasses rather than legumes and the ADL content is high in legumes than grasses. 
This variation may be due to the species. The result of NDF obtained by Hansen et al. (2006) and Mahala et al. 
(2009) was lower than the present findings. Generally fibrous fractions including lignin are greater at the late 
periods than early period which are in agreement with Walker (1980). ADL contents increase with maturity in 
plant species. As plants grow there is greater need for fibrous tissues to maintain their structure, carbohydrate 
(cellulose, hemicelluloses, and lignin) increases and the concentration of protein decreases (McDonald el al., 
2002). 

The EE content of pasture plant species in this study is high at late rainy season and decreases at early rainy 
season in most plant species. The findings in this study are higher than that obtained by Mahala et al. (2009) in 
Kordofan and lower than the results obtained by Ebrahiem (2007). The high concentration of lipids correlated 
directly to its concentration in plant tissue a specially in seeds and part of plant contaminated with Bacteria or 
fungi that can accomplish the complete degradation of  dead material of both plants and animal (Begon, et al., 
1990).   

The concentration of Calcium and Phosphorus in pasture plant species increases at late rainy season.  In 
both grasses and legumes calcium concentration increases with the maturity.  The results in this study are in 
agree with results obtained by Khan et al., (2007 ) who reported that Forage calcium, sodium, copper and zinc 
concentrations increased significantly (P<0.001) with the maturity of forage plants.   

The concentration of Magnesium and Potassium in the pasture plant decreases at late rainy season. 
However the present results are lower than the mean level of tropical grasses obtained by Minson (1990). The 
pasture species concentration of Magnesium and Potassium are lower at late season than early season due to 
effect of maturity of plant (McDonald, 2002).  

Sodium concentration in grasses and legumes in this study varies among species and season. This could be 
attributed to that the mineral composition of forage varies according to many factors including age of plants, 
soil, fertilization, difference among species and varieties, season of the year and the cutting intervals (Gomide 
1978).  
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