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Abstract 

This experiment was conducted in the field of Faculty of Agricultural and Environmental Sciences, University 

of Gadarif, in the autumn season in year (2014-2015). The aim of this experiment was to study the effect of 

fertilization by chicken manure in the production and nutritive value of fodder Sudan grass (Grawia) under rain-

fed conditions. A completely randomized design was used, with three treatments and three replicates per 

treatment. Three levels of chicken manure namely, 0, 3.3 and 6.7 tons/ha were used. Parameters measured were 

dry and fresh yield, numbers of leaves/ plant, plant height (cm), diameter of the stem (cm) and the chemical 

analysis. The results revealed that as chicken manure increased the fresh and dry matter weight increased but the 

difference was not reach the significant level. The highest forage dry matter yield (1.83kg/m2) was recorded for 

the highest level of chicken manure applied (6.7tons/ha) compared to 0.67kg/m2 for the control. The highest 

forage fresh yield (4.53kg/m2) was recorded for the highest level of chicken manure applied (6.7 tons/ha) 

compared to 2.17kg/m2 for the control. 
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There was no significance difference among treatments in the number of leaves/ plant and diameter of the stem 

but there was higher significance difference (P<0.001) in height of the plant. The chicken manure significantly 

affected Ash, CP, CF and NFE and there was no significant effect on DM and EE. Application of chicken 

manure significantly improved the nutritive value of Sudan grass by increasing the crude protein content. 

Keywords: Chicken manure; Fertilization; Nutritive value; Sudan grass; Forage yield. 

1. Introduction  

Sudan is the largest country in Africa, with an area of 1.88 million Km2. The production of forage crops is very 

important for livestock production in the Sudan. The country is endowed with more than 104.9 million heads of 

animals including (29.8) cattle, (39.5) sheep, (30.8) goats and (4.75) camels [1]. In Sudan, forage production is 

very important because the forage is basic source of energy for growth and maintenance and product increment 

of livestock [2]. The demand for fodder has greatly increased in recent years in the Sudan. In order to meet this 

rising demand, there are continuous efforts to expand the production of forage crops [3]. The rangeland of the 

Sudan is diminishing due to overgrazing, tremendous expansion of rain fed agriculture and climate change. This 

has a negative impact on animal's production. To maintain high level of forage production, choice of suitable 

cultivars and fertilization programs are of great importance [4].  

Sudan grass (Sorghum sudanense (Piper) Stapf.) and sorghum x sudangrass hybrids (S. bieolor (L.) Moench) x 

(S. sudanense (Piper) Stapf.) are grown as summer annual forages. They may be used for pasture, hay, or silage 

[5]. The common names of Sorghum sudanense are Sudangrass in Australia and USA and Grawia in Sudan. 

Compared with Sorghum bicolor, Sudan grass has slender stem, narrow leaves, numerous tillers and small seeds 

fully enclosed by glumes [6]. The change of the physical and chemical properties of the soil in Gadarif may 

have attributed to the changes in the land use / land cover resulting in land degradation, which in turn has led to 

a decline in soil productivity [7]. Among the organic fertilizers available in large quantities in Sudan is chicken 

manure[8]. The authors in [9] reported that fresh poultry droppings contain twice as much as farmyard manure. 

They are much richer in phosphorus and contain as much potassium as farmyard manure. The main objective of 

this study was to investigate the effect of fertilization by chicken manure on yield and nutritive value of fodder 

Sudan grass (Grawia). 

2. Materials and Methods 

2.1. General Description of the Experimental Site 

A field experiment was carried out during the period (2014-2015) in the Demonstration Farm of the Faculty of 

Agricultural and Environmental Sciences of the University of Gadarif, Sudan. The soil of the experiment site is 

cracking clay with the annual rainfall is about 875.9 mm. The total area of the experiment was 270 square 

meters. 

2.2. Land Preparation  

The experimental site was disc ploughed, disc harrowed to crush clods and levelled out to maintain a well 
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levelled seed bed and then followed by ridging up to 70 cm between ridges. Individual plot size was 6×5 meters. 

2.3. Treatments and Design  

The treatments in this study consisted of three levels of chicken manure (0, 3.3 and 6.7 tons/ha). The treatments 

were arranged in a completely randomized Design with three replications. 

2.4. Sowing Date and Seeding Rate 

Sowing was done manually on one side of the ridge and it was carried out on July, 24th. The seed rate applied 

was 60 gm/ridges. Irrigation was depended on rainfall. Weeding was practiced manually four times from the 

beginning of the experiment.  

2.5. Data collection  

Data were collected after 60 days from sowing except productivity data after harvest (70 days). The parameters 

which were measured during the study period including:  

2.5.1. Fresh weigh 

The fresh weight was determined after 60 days from sowing using one-meter square sampler for each plot. A 

sickle was used for clipping plants 5-10cm above the soil surface. The cuts of the green forage of each plot were 

weighed using a spring balance immediately in the field to get the fresh weight. 

2.5.2. Dry matter weight 

Sample of the green forage of the one-meter square of each plot was left to dry in an oven until a constant 

weight was reached then final dry matter yield was recorded. 

2.5.3. Number of leaves per plant 

This parameter was measured by calculating all leaves of ten randomly selected plants after 60 days from 

sowing. The mean number of leaves per plant was recorded. 

2.5.4. Plant height (cm) 

Ten plants were randomly selected from each plot and the plants were tagged. The height of the plant was 

measured from the ten plants and was recorded in (cm). Plant height was measured after 60, days from planting.  

2.5.5. Stem diameter (cm) 

Measured by using a vernier (caliper) from the middle of the 2nd inter-node of ten plants selected randomly 

from each plot and the mean stem diameter were calculated.  
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2.5.6. Chemical analysis 

Analysis of Crude protein (CP %), crude fiber (CF %), ether extract (EE %) and Ash% was carried out 

according to Association of Official Agricultural Chemists [10].   

2.6. Statistical Analysis 

The data were analyzed statistically and calculate averages and experimental error and coefficient of variation 

for data. Means were separated using the LSD procedure. 

3. Results & Discussion 

Table 1. shows the fresh and dry matter yield of Sudan grass forage as affected by chicken manure. The results 

revealed that as chicken manure increased the fresh and dry matter weight increased but the difference was not 

reach the significant level. The highest forage dry matter yield (1.83kg/m2) was recorded for the highest level of 

chicken manure applied (6.7tons/ha) compared to 0.67kg/m2 for the control. The highest forage fresh yield 

(4.53kg/m2) was recorded for the highest level of chicken manure applied (6.7 tons/ha) compared to 2.17kg/m2 

for the control. Results found in this study were similar to that reported by [8,11] where bio fertilization leads to 

an increase in the production of dry matter. The increased fresh and dry matter yield when using chicken manure 

was due to that it was rich in phosphorus, nitrogen and potassium which improve the soil physical condition.  

Table 1: Average of dry and fresh yield and growth attributes for Grawia as forage crop produced Under 

Different Fertilizers Treatments 

 

Treatments 

Dry weight 

Kg/m2 

Fresh weigh 

Kg/m2 

Number of 

Leaves 

Plant 

Height(cm) 

Stem 

Diameter(cm) 

T1 1.83 4.53 7.23 214.77a 0.86 

T2 1.03 2.80 6.93 182.20b 0.77 

T3 0.67 2.17 6.37 151.30c 0.61 

SE 0.35 0.77 0.30 3.39 0.10 

LSD 13.175 3.01 1.16 13.80 0.39 

C.V (%) 49.346 41.87 7.49 3.32 22.84 

LS NS NS NS *** NS 

Where: T1= Chicken Manure 6.7tons/ha, T2= Chicken Manure 3.3tons/ha, T3= Chicken Manure 0 tons/ha, SE:  

means Standard Error, LSD = Least Significant Difference, C.V = Coefficient of variation, LS = Level of 

Significant, NS = Not Significant and *** = Highly Significant at 0.001 Level of Significant. 

 

The results of growth attributes (number of leaves per plant, plant height and stem diameter are shown in Tables 
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1. The chicken manure significantly affected growth attributes. Increased rate of chicken manures increased 

plant height (P<0.001). This is in agreement with [12]   who reported that chicken manure fertilizer significantly 

increased plant height. These responses may refer to its high content of nitrogen, phosphorus and potassium 

[13]. Another explanation may be due to the effect of chicken manure on soil fertility (chicken manure restored 

soil fertility). This is in agreement with that of [14]   who reported that potential uses for poultry manure as a 

fertilizer and soil amendment. Increased the rate of chicken manure resulted in the increase of number of leaves 

per plant and stem diameter but not significantly (P>0.05). 

The results of chemical analysis DM, CF, CP, EE, Ash and NFE are shown in Tables 2. Crude fibre and ash 

content were significantly affected by chicken manure (P<0.001). The results disagreed with [15]   who reported 

that mean crude fiber was not significantly affected by nitrogen. In addition, the highest rate of chicken manure 

was significantly increased the CP and NFE content of the forage. The results cleared that the mean of DM and 

EE content were not significantly affected by fertilizers. The authors in [12]   reported that high rate of chicken 

manure (7.5tons/fed) significantly increased some of the growth attributes, nutritive value and forage yield than 

control. 

 

Table 2:  chemical composition of Garawia as a forage crop grown under Different Fertilizer Treatments 

Treatments  DM % CF% CP % EE % NFE % ASH % 

T1 92.50 48.00a 9.16a 0.80 35.89a 9.44a 

T2 92.20 46.00a 7.16b 0.60 28.67b 8.57b 

T3 92.20 40.00b 6.94b 0.60 27.10b 7.48c 

SE 0.12 0.88 0.20 0.12 0.86 0.07 

LSD 0.47 3.36 0.84 0.45 3.39 0.28 

C.V (%) 0.23 3.42 4.70 30.00 4.90 1.49 

LS NS *** ** NS ** *** 

Where: T1 = Chicken Manure 6.7tons/ha, T2 = Chicken Manure 3.3tons/ha, T3 = Chicken Manure 0 tons/ha, 

SE: means Standard Error, NS = Not Significant, LSD= Least Significant Difference, C.V =Coefficient of 

variation, LS= Level of Significant and **, *** Means High Level of Significant 

4. Conclusions & Implications 

Chicken manure resulted in an increase in growth attributes as well as forage yield and nutritive value of Sudan 

grass. Application of Chicken manure at rate of (6.7tonns/ha) produced higher fresh and dry forage at harvest 

than the control. Due to the high cost of chemical fertilizers and the difficulties in obtaining them due to 

scarcity, the study recommend using organic fertilizers (chicken manure) because it is of great importance in 

raising productivity and nutritive value. 
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