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ABSTRACT 

Herbage availability variation in pasture and crop residue yields were estimated as feed resources 

in northern Ghana. Data were collected across seasons for one year using a wooden meter square 

quadrat. Samples of pasture yield in 1-m2 quadrat were taken randomly from communal grazing 

land and crop residues from cultivated fields at crop maturity. The data was analyzed with GenStat 

using ANOVA. Seasons were fixed factors with herbage yield/ha and nutritive parameters as varia-

ble factors. Results showed that quantity of herbage in the pasture across seasons varied signifi-

cantly (P<0.05). The values were 3.0, 1.5, 0.5 and 2.0 tonnes DM/ha for early dry (November–

January), late dry (February–April), early wet (May–July) and main wet (August–October) sea-

sons, respectively. Highest (P<0.05) crop residue yield of 8.5 tonnes DM/ha was obtained in sor-

ghum whereas cowpea had the lowest yield of 1.8 tonnes DM/ha. Crude protein content of com-

monly grazed pasture species differed (P<0.05) across seasons (75, 45, 174 and 165 g/kg DM for 

early dry, late dry, early wet and main wet seasons, respectively). Herbage availability in pasture 

during late dry season was 55% less than the amount available in early dry season; the season with 

highest amount of herbage.  The quality was significantly lower in the late dry season indicating 

possible under-nutrition of animals if supplementary feeding is not done.  
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INTRODUCTION 

Increasing livestock population in Sub-Saharan 

Africa has triggered high feed demand among 

farmers especially in urban and peri-urban areas 

(Graefe et al., 2008). The increase in feed de-

mand coupled with a decline in pasture availa-

bility due to expansion of crop fields into graz-

ing areas and infrastructural development leads 

to feed shortages especially in the dry season 

(Smith, 2010). The variation in feed availability 

in the pasture affects animal productivity as 

most farmers depend heavily on natural pasture. 

Therefore, the use of crop residue in crop-

livestock system has been increasing as a backup 

to natural pasture (Samdup et al., 2010).  

In Ghana, Fleischer et al. (1996) estimated that 

about 15% of the total land area contains natural 

pasture and largely located in Savanna areas 

(Nitis 1997). According to FAO, (2006) the 

annual total DM yields of the pasture have been 

estimated as 2.0 and 2.2 tonnes DM/ha in the 

Coastal and Guinea Savanna ecological zones, 

respectively. About 80% of the forage yields are 
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achieved within the growing season. However, 

not all pastures in these areas are available and 

accessible to animals. Variability of herbage 

yield in different locations in the same agro-

ecological zone has been reported by others 

(Fleischer et al., 1996; Timpong-Jones et al., 

2013). For instance, the herbage yield of South-

Eastern to Western Coastal Savanna rangeland 

of Ghana ranged from 0.6 to 7.2 tonnes DM/ha 

with a mean herbage yield of 3.2 tonnes DM/ha 

during the peak vegetation cover (Timpong-

Jones et al., 2013). This variability in herbage 

yield in the same agro-ecological zone indicates 

that there is no uniformity in herbage yield in 

the same rangeland and this could be due to soil 

types and fertility levels. Fleischer et al. (1996) 

reported that herbage yield on the clayey and 

sandy soils of the coastal plains were 4.7 and 5.0 

tonnes DM/ha, respectively. Other changes in 

herbage availability and quality in rangelands in 

Ghana have also been reported by other 

researchers which were attributed to seasonal 

changes (Annor et al., 2007; MoFA, 2011; FAO, 

2006). However, quantitative data on the rate of 

herbage yield variations across seasons are 

inadequate especially in the Savanna zone of 

northern Ghana. Therefore, estimating herbage 

yield and quality in communal pastures during 

the distinct seasons of the year and crop residue 

yield will provide information on potential feed 

available for ruminant production in the various 

seasons.  This information will be beneficial to 

smallholder farmers in northern Ghana who 

depend heavily on natural pasture and crop 

residues as their main sources of feed for their 

livestock. The objectives of this study were to 

estimate the variation of herbage availability and 

quality across seasons in the communal pasture 

and crop residue yield in cultivated fields  

 

MATERIALS AND METHODS 

Location of the study 

The study was conducted in the three political 

administrative regions of northern Ghana 

(Northern, Upper East and Upper West regions).  

The data were collected from three communities 

in each Region. The communities covered in 

each region for this study were Tibali, Bontingli 

and Duko in Northern Region; Gia, Nyangua 

and Sambolgo in Upper East; and Zanko, Guo 

and Passe in the Upper West Region. 

The three regions are located within latitude 900 

38"S and 1000 24" N and longitude 200 61" W 

and 000 84" E in the Guinea and Sudan Savanna 

agro - ecological zones (MoFA, 2011). The rain-

fall pattern is unimodal and begins in May and 

end in October (GMA, 2017). The annual mean 

amount of rainfall of the three Regions are 1200, 

940 and 950 mm for the Northern, Upper East 

and Upper West Regions, respectively (MoFA, 

2011). 

A focus group discussions were conducted at the 

beginning of the study in each community to 

obtain farmers view on rainfall pattern and its 

effect on herbage availability. Monthly rainfall 

intensity was scored by farmers on a scale of 0 – 

5 (0 = no rainfall and 5 = heaviest rainfall) using 

their last three years of farming experiences. 

Seasonal changes that had impact on feed re-

sources were also identified by classifying the 

months into seasons. 

 

Design of the experiment 

The experiment was conducted in a randomized 

complete block design (RCBD). The blocking 

was done against regions, communities in each 

region were replicate plots with seasons being 

treatments. The data collected included herbage 

yield/ha in all the four seasons in a year (early 

dry, late dry, early wet and main wet seasons) in 

the communal pasture of the study communities. 

Estimation of crop residue yield/ha at crop ma-

turity was also carried out. Specifically, the crop 

residues yield data was collected in October to 

November 2014. The herbage yield estimation 

data was collected in December, 2014 in the 

early dry season, and then in March 2015 

(during late dry season), June (early wet season) 

and September (main wet season). The quadrat 

pasture yield estimation method was used to 

estimate the herbage yield (Nitis 1997). A 1–m2 

wooden quadrat was used for the data collection. 

Samples of forage available in the communal 
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pasture were taken from eight quadrats thrown 

randomly in each communal pasture during each 

season. The forage in each quadrat was cut at 4 

cm above ground level (Morris et al. 1999) and 

collected. Quadrat samples were taken within 

three km radius at different locations in each 

communal pasture within the distance covered 

by small ruminant during grazing. The most 

commonly grazed forage species in the pasture 

were sampled, pooled and sub-sampled for la-

boratory analysis to determine the composite 

chemical composition of the pasture in all the 

seasons. Also, some commonly grazed forage 

species were identified in the wet season. The 

pure samples of such forage species were taken 

and chemical composition determined. The resi-

due yields of crops (maize, sorghum, rice, 

groundnut, cowpea and soybean) commonly 

cultivated in the area, whose residues are often 

fed to ruminants, were estimated at harvest. 

Three samples of each crop residue in each com-

munity were taken randomly at crop maturity in 

1–m2 quadrat. The crop residues in each quadrat 

were collected to ground level leaving the roots. 

The collected crop residue in each quadrat were 

sampled, pooled, sub-sampled and analyzed for 

their chemical composition.  

 

Laboratory and data analysis 

All samples collected were oven–dried and 

milled to pass through 2–mm sieve and analyzed 

for dry matter (DM), ash, crude protein (CP), in 

vitro organic matter digestibility (IVOMD), neu-

tral detergent fibre (NDF), acid detergent fibre 

(ADF) and acid detergent lignin (ADL) at the 

International Livestock Research Institute 

(ILRI) Nutrition Laboratory in Addis Ababa, 

Ethiopia. The laboratory analysis for DM and 

ash were done using AOAC (1990) approved 

methods. Nitrogen content was determined by 

the Kjedahl method and CP calculated as N x 

6.25. The Van-Soest and Robertson (1985) pro-

cedure was used to determine the fibre fractions 

(NDF, ADF and ADL) of the samples.  In vitro 

organic matter digestibility was determined us-

ing Tilley and Terry (1963) two stage in vitro 

digestion technique for forages.  

The dry weight of biomass harvested was deter-

mined and yield/ha calculated using the equation 

given below according to t'Mannetje (1978).  

  Y = R x 10,000 

Where Y is dry herbage yield per hectare and R 

is dry herbage yield per square meter 

The data on seasonal herbage yield (kg DM/ha) 

and chemical composition such as DM, CP, 

NDF, ADF, ADL and IVOMD were analyzed 

with GenStat Eleventh Edition (VSN Interna-

tional, 2008) using general ANOVA analytical 

procedure. The seasons were the fixed factors 

with herbage yield/ha and nutritive value param-

eters being variable factors. Treatment means 

were separated by Least Significant Differences 

at 0.05 level when significant differences were 

observed. 
 

RESULTS 

Effect of rainfall on seasonality of feed re-

source availability 

The results of scores of farmers on monthly 

rainfall intensity and distribution among the 

regions are presented in Figure 1. The rainfall 

distribution pattern was similar throughout 

northern Ghana with little differences at the be-

ginning and end of the rainy season. Seven 

months of rainfall (April to October) with peak 

rains in July to September and 5 months of dry 

period (November to March) were obtained dur-

ing the focus group discussions. 

The rainfall pattern influenced the occurrence of 

two distinct seasons namely, dry and wet sea-

sons. The focus group discussions with the 

farmers further indicated the existence of two 

sub-seasons with slight differences that have 

impact on quality and availability of feed in the 

pasture in both wet and dry seasons. The sub-

seasons in the dry season were windy-dry and 

occurred from November to January (early dry 

season). The second part of the dry season per 

the farmers’ agreement was warm-moist dry 

beginning from February to April (late dry sea-

son) and in the wet season the sub-seasons were 

early wet with little rainfall from May to July 

and the main wet season with frequent and 
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Figure 1: Annual rainfall distribution pattern 

Figure 2a: Effect of season on forage yield at natural pasture (tonnes DM/ha) 

Figure 2b: Herbage yield in communal pasture among the three 

regions in northern Ghana (tonnes DM/ha) 
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heavy rainfall from August to mid-October 

(Konlan et al., 2016).  

 
Herbage availability in the communal pasture  

The herbage yield in communal pastures differed 

(P<0.05) across seasons (Figure 2a). Early dry 

season had the highest herbage yield of 3.08 

tonnes DM/ha and early wet season had the low-

est yield (0.56 tonnes DM/ha). Change in season 

therefore significantly affected herbage available 

in the communal pastures in the study communi-

ties. Herbage yield also differed significantly 

(P<0.05) among the three regions in the study 

sites (Figure 2b). Upper East Region consistently 

had the lowest herbage yield in the pasture in all 

the seasons. 

Change in season affected the composite chemi-

cal composition of commonly grazed forage spe-

cies. The CP content differed (P<0.05) among 

seasons. The values obtained were 75, 45, 174 

and 165 g/kg DM for early dry, late dry, early 

wet and main wet seasons, respectively. Details 

of other chemical components of the composite 

samples of these commonly grazed forage spe-

cies are presented in Table 1. The commonly 

grazed forage species (Table 2) in the communal 

pastures were similar. Few improved species 

(Andropogon gayanus, Chrysopogon zizanioides 

and Stylosanthes hamata) were however found in 

some pastures in Northern and Upper East re-

gions. 

The chemical composition of identified individu-

al forage species at their vegetative stage of 

growth during the wet season (early wet and 

main wet seasons) are presented in Table 2. 

Among the grasses, CP content differed (P<0.05) 

and was highest in Rotteboellia cochinchinensis 

and lowest in Andropogon gayanus. Also, 

IVOMD of the grasses was highest (P<0.05) in 

Dactyloctenium aegyptium and lowest in Andro-

pogon gayanus. The forbs did not show signifi-

cant differences (P>0.05) in all the chemical 

components determined.  

Dactyloctenium aegyptium had the highest 

IVOMD (607 g/kg DM) and Andropogon ga-

yanus had the lowest (258 g/kg DM). The mean 

CP content of legumes (130 g/kg DM) was sig-

nificantly higher (P<0.05) than that of grasses 

CP (83 g/kg DM). Other parameters of chemical 

composition between legumes and grass forage 

species differed (Table 2). Dry matter content 

was, however, similar. 

 

Residues yield and quality of commonly culti-

vated food crops 

Commonly cultivated crops in the area whose 

residues are mostly used in feeding ruminants 

included cowpea, groundnut, soybean, maize 

and sorghum. The residue yield (DM/ha) of 

these crops is presented in Figure 3a.  The high-

est (P<0.05) residue yield of 8.5 tonnes DM/ha 

was observed in sorghum whereas cowpea had 

the lowest residue yield of 1.8 tonnes DM/ha. 

The regional comparison of the various crop 

residue yield (Figure 3b) was not significantly 

different (P>0.05).  

Chemical compositions of the three legume crop 

residues analyzed were not significantly differ-

ent in most of the parameters (Table 3). The CP 

content was however, highest (P<0.05) in 

groundnut haulms compared to the CP content 

for cowpea haulms and soybean residues. Also, 

NDF content of soyabean residue was higher 

(P=0.05) than other two leguminous crop resi-

dues. The nutritional compositions of the two 

cereal crop residues analyzed were similar for 

all the parameters determined. 
 

DISCUSSION 

The relationship between rainfall pattern and 

feed availability in the pasture in this study 

agrees with the report that feed availability is a 

function of rainfall pattern (Jayasuriya, 2002). 

This influenced the variation of quality and 

availablity of herbage in the pasture as obtained 

in this work. Annor et al. (2007) stated that feed 

becomes more available towards the end of wet 

season and most accessible to ruminants after 

crop  harvest when animals are allowed to graze 

freely.  

The highest herbage yield observed in the early 

dry season and lowest during early wet season 

followed the forage growth pattern in the area as 
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Season (n=3) Ash CP NDF ADF ADL IVOMD 

Early dry season 117.9 75.1a 530.6ab 471.8b 142.6b 399.6a 

Late dry season 121.3 44.8a 443.7a 498.1b 164.4b 388.2a 

Early wet season 138.3 174.0b 669.5c 368.6a 71.3a 606.7b 

Main wet  season 134.0 165.4b 659.9 b 376.0a 87.7a 543.7b 

 SED 48.78 19.26 54.83 35.56 12.99 35.8 

P values 0.15 0.01 0.02 0.02 0.01 0.02 

Forage species 
Ash   CP   NDF   ADF   ADL   IVOMD  

Grass 

Andropogon  gayanus 708.3 53.1a 798.9 492.5 78.2 224.4a 

Axonopus compresus 106.9 78.6ab 626.8 389.3 73.9 338.0ab 

Dactyloctenium aegyptium 99.0 94.8bc 586.7 351.7 73.5 607.7d 

Digitaria ciliaris 148.4 60.6a 702.2 454.0 70.8 432.1bcd 

Digitaria horizontalis 105.5 94.2bc 742.9 459.7 82.9 530.2cd 

Eleusine indicia (L) Gaertn 114.1 89.9bc 722.6 448.5 70.6 474.4bcd 

Pennisetum pedicellatum 121.7 52.3a 765.0 502.1 76.8 406.8bc 

R. cochinchinensis 74.2 109.3c 678.3 405.6 95.6 442.4bcd 

SED 24.34 12.45 682.43 59.51 10.35 85.68 

P values 0.100 0.001 0.098 0.23 0.32 0.01 

Legumes/forbs             

A. hispidum 153.8 109.9 499.9 403.3 108.7 513.0 

Amaranthus spinosus 203.2 121.0 515.8 364.5 98.0 428.8 

Boerhavia difusa 139.8 181.4 408.8 335.9 96.7 632.2 

Sida acuta 106.9 107.9 644.7 423.3 70.4 549.1 

SED 60.21 49.46 112.75 91.03 23.76 11.15 

P values 0.49 0.45 0.29 0.78 0.47 0.39 

Forage class             

Grass 105.0 82.6 702.9 437.8 77.8 432.1 

Legumes 150.7 130.1 517.4 381.7 93.5 530.8 

SED 17.71 16.37 37.90 31.67 7.13 41.99 

P values 0.02 0.01 0.01 0.09 0.04 0.03 

Means with different superscripts   in the columns are significantly different at P<0.05 within the grass or 

forage species. n= 3 for each forage specie, CP = Crude protein, NDF = Neutral detergent Fibre, ADF = 

Acid detergent fibre, ADL= Acid detergent fiber, IVOMD = In vitro organic matter digestibility, R= Rot-

teboellia, A = Acanthospermum   SED = Standard errors of differences of means 

Table 2: Chemical composition (g/kg DM) of identified forage species during the wet season  

Means with different superscripts in the columns are significantly different at P<0.05, CP = Crude 

protein, NDF = Neutral detergent fibre, ADF = Acid detergent fibre, ADL= Acid detergent fiber, 

IVOMD = In vitro organic matter digestibility, SED = Standard errors of differences of means 

Table 1:  Effect of season on composite chemical composition (g/kg DM) of  

  commonly grazed forage species in the communal pasture  
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Figure 3a:  Residue yield of commonly cultivated food crops  

   (showing significant differences) 

Figure 3b: Residue yield of crops often used as feed in the three Regions in 

Northern Ghana     

reported by FAO (2006). Ayantunde et al. 

(1999) also observed 50% decline in herbage 

dry matter yield during the late dry season in the 

rangeland of Sahel region in Niger. Most forage 

species (annual grasses and forbs) in northern 

Ghana attain their highest vegetative growth and 

maturity at the end of the wet season which is in 

October (GMA, 2017). They also attain their 

highest foliage growth in early dry season with 

low moisture due to maturity (FAO, 2006). This 

account for the highest herbage yield observed 

during early dry season. The lowest forage yield 

in the late dry season could be attributable to 

fodder depletion due to grazing, bush burning 

and other human uses of the dry fodder in the 

communal pasture (Karbo and Agyare, 2002). 

Similar observations were made by Ayantunde 

et al. (1999) in Niger and other workers in 

northern Ghana (FAO, 2006; Annor et al., 2007; 

MoFA,   2011). The values obtained were how-

ever lower than the reported herbage yield of  

5.0   tonnes DM/ha in the coastal Savanna zone 
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Crop residues (n=3) 
Ash  CP  NDF  ADF   ADL  IVOMD  

Legumes 

Cowpea haulms 71.6 91.4a 568.7 716.8 101.2 525.9 

Groundnut haulms 96.1 114.1b 526.9 655.2 97.9 549.1 

Soybean residues 94.4 94.8a 600.9 712.4 114.3 506.7 

SED 14.93 6.96 28.63 39.87 8.06 26.60 

P Values 1.21 0.01 0.05 0.25 0.12 0.30 

Cereals        

Maize stover 71.8 52.4 547.3 837.7 60.7 655.7 

Sorghum  stover 65.8 38.9 526.6 800.1 55.9 685.5 

SED 6.99 7.95 19.99 23.88 7.04 28.46 

P Values 0.41 0.11 0.32 0.14 0.50 0.31 

Table 3: Chemical composition (g/kg DM) of crop residues at harvest period  

of Ghana (Fleischer et al., 1996) but fell within a 

herbage yield range of 0.6 to 7.2 tonnes DM/ha 

in the South-Eastern to South-Western Coastal 

Savanna (Timpong-Jones et al., 2013). The low-

er values reported in this study could be attribut-

able to the differences in the agro-ecological 

zones and soil types as these factors affect for-

age yield (Duku et al., 2010). MoFA (2011) re-

ported that there is a shorter duration of dry sea-

son in the Coastal Savanna that influences high-

er forage yield than in the Guinea Savanna zone. 

The values were however, similar to the annual 

forage yield of 2.0 tonnes DM/ha obtained by 

FAO (2006) in the Guinea Savanna agro-

ecological zone of Ghana.  The lowest herbage 

yield in the pasture obtained in Upper East Re-

gion in all the seasons could be attributed to 

higher land use pressure leaving only marginal 

lands in communities as grazing land. Overgraz-

ing, due to larger number of animals per unit 

area in Upper East Region may also contribute 

to this low herbage yield.    

The declining quality of herbage in the pasture 

from early wet season to late dry season as indi-

cated by the chemical composition of commonly 

grazed forage species was a result of forage ma-

turity and lignin accumulation. This was also 

reported by others in a similar study (Ayantunde 

et al., 1999: FAO, 2006). The significant varia-

bility in nutritive quality of herbage in the com-

munal pasture across seasons is triggered by 

precipitation and temperature variation across 

seasons as stated by Smith (2010). Antwi et al. 

(2010) reported that high variation in ambient 

temperature and moisture levels affected the 

quality of standing hay in the dry season. The 

CP content of commonly grazed forage species 

in the pasture (50 – 80 g/kg DM and 160 – 170 

g/kg DM for dry and wet seasons) in this study 

were higher than 20 – 40 g/kg DM and 80 – 120 

g/kg DM for dry and wet seasons reported by 

FAO (2006) in Ghana. The differences could be 

attributed to sampling techniques and location of 

sample collection as observed by Singh et al. 

(2011). 

The seasonal variations of standing herbage 

yield in the communal pasture is in consonance 

with the observation of Ayantunde et al. (1999) 

in their study of rangeland herbage yield in Ni-

ger. This has implications on feed accessibility 

to animals as stated by Karbo and Agyare 

(2002). The comparatively high yield of herbage 

in the pasture during the main wet and early dry 

seasons suggests favourable conditions for high-

er productive performance of ruminant during 

these seasons. This confirmed the report of other 
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studies (Karbo and Agyare, 2002; Smith, 2010) 

on the effect of seasons on herbage availability. 

Combell et al. (2003) emphasized that deficiency 

of feed in quantity and quality negatively affect 

the productive and reproductive performance of 

grazing livestock. The lower quantity and quality 

of herbage in the pasture during the late dry sea-

son implies grazing animals will need supple-

mentary feeding to maintain their potential pro-

duction performance or lose weight if they are 

not supplemented.  

The observed highest sorghum residue yield 

compared to all other crops was due to the high 

vegetative growth attributes of the sorghum plant 

compared to the other crop plants covered in this 

study. This is in consonance with the findings of 

Ayamga et al. (2015) in their study of total annu-

al crop residue production in the Lawra-Nandom 

district of the Upper West Region. Ayamga et al. 

(2015) found that the sorghum crop generates the 

highest amount of residue among cereals and 

contributes up to 59% of the total annual crop 

residues produced in that area. Kombiok et al. 

(2005) also reported highest vegetative growth of 

sorghum crop among cereal in Northern Ghana 

in terms of height and consequently produces 

highest residue.  Unfortunately, the sorghum 

stover is less used in feeding animals due to its 

low nutritive quality and other competing do-

mestic uses such as fuel, roofing material and in 

the weaving industry (Karbo and Agyare 2002). 

The intake of sorghum stover by ruminants is 

also reported to be low due to high lignin content 

(Singh et al., 2011). The crop residue yields ob-

tained were higher than reported values (13, 6, 

2.3, and 5 tonnes DM/ha for maize, groundnut, 

soybeans and cowpea respectively) by Singh et 

al. (2011) in a review of grain and residue yield 

of crops in the arid agro-ecological zone of West 

Africa in crop-livestock integrated system 

productivity. The values however, fell below the 

range of 10 – 16, 11 – 17, 3 – 6 and 1 – 5 tonnes 

DM/ha for maize, sorghum, groundnut and soy-

bean residue yield respectively as reported by 

Reddy et al. (2003). The differences could be 

attributable to varietal, rainfall patterns, inputs 

used, agronomic practices and soil fertility 

(Reddy et al., 2003; Kombiok et al., 2005). If 

more effort is put on treatment of sorghum for 

use as feed there will be an increased utilization 

and consequently would positively affect feed 

resources available for feeding ruminants. 

The similarity of the chemical composition of 

legume crop residues may be due to the similari-

ty of soil types and rainfall pattern of the area. 

Onwuka et al., (1997) reported similar findings 

in Nigeria. The CP values (91.4 and 114.1 g/kg 

DM for cowpea and groundnut haulms, respec-

tively) obtained in this study were lower than the 

180 g/kg DM CP content for both residues re-

ported by Onwuka et al. (1997) but close to 100, 

120, and 30 g/kg DM CP content for cowpea, 

groundnut and maize residues respectively, re-

ported by Opoku, (2011) in the same Savanna 

agro-ecological zone of Northern Ghana. The 

slight differences could be due to varietal differ-

ences, soil and agronomic practices (Reddy et 

al., 2003). Amole and Ayantunde (2016) report-

ed lower ADF content of 390 to 490 g/kg DM 

and higher IVOMD of 600 to 610 g/kg DM for 

cowpea and groundnut haulms in the arid agro-

ecological zone of Niger compared to the current 

observations. The difference in the fiber content 

and digestibility may be attributed to the differ-

ence in the time of residues collection after har-

vest. Early collected residue has been reported to 

contain low lignin and fibre, and had high di-

gestibility compared to late collected crop resi-

dues (Singh et al., 2011).  

  
CONCLUSION 

The quantity and quality of herbage in pasture 

varied significantly across seasons. The yield 

was highest during early dry season and about 

55% lower in the late dry to early wet season. 

More cereal crop residues were generated than 

legume residues in the smallholder farming sys-

tem. Sorghum residue was found to be highest 

among the cereals whereas groundnut residue 

dominated the legumes. The nutritive quality of 

standing pasture in the communal grazing lands 

was highest during early wet season and lowest 

during late dry season. Farmers could supple-

ment grazing animals strategically during the 
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late dry season for sustainable productivity to 

reduced cost. 
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