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ABSTRACT 
The experiment was conducted to investigate the economic aspect of sorghum (pele pele)   
production and utilization of the sorghum stover by sheep in Adamawa State, Nigeria. The 
main plot was divided into three sub
randomized complete block design. Plots were sown with sorghum and three sub
intercropped with groundnut (ex
remaining as sole sorghum. Growth we
sorghum than sole. Dry matter yield of sorghum with legume intercrops were significantly 
higher (P<0.05) than sole sorghum. The chemical composition sorghum with legume 
intercrops were higher in dry matt
Acid detergent fibre and Neutral detergent fibre with sole sorghum were higher than with 
legume intercrops. Dry matter intake were significantly higher (p<0.05) in treatments 5, 3 
followed by 4, 2 and lowest in 1. Liveweight gain were higher (p<0.05) in treatments 5, 4, 3, 2 
and least in 1. The total cost of production of sorghum and livestock feeding was N68, 185.00, 
while the amount realized in sales of grain, surplus feed and sheep was 
realized was N10, 647.00. Therefore, it is recommended for farmers to use cereal
intercrops in order to enhance grain yield, quality of stover as feed for livestock production 
especially during dry season in Nigeria.
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INTRODUCTION 
In high and medium potential areas of most towns of Africa, animal production is shifting from extensive grazing to 
more intensive systems due to diminishing farm sizes resu
from food crops as the human and livestock population densities increases. This has led to less land remaining for 
livestock production (Jaetzold and Schmidt, 1982). Therefore, developing more intensive
becomes a necessity as zero-grazing maximizes land use through the production of high yielding fodder crops and 
their efficient utilization (Ibrahim, 1988) and example of this is smallholder mixed crop/livestock farming with lan
ranging from 0.5-4.0ha (Gryseels and Anderson,1983).
 
In Nigeria, the Northern part is the most important cereal producing area which include sorghum and millet and have 
been important stapples in the semi-arid of tropics of Africa. The crop residues larg
millets and maize stovers and are mainly used as feed for livestock during the dry season season. The crop residues 
despite their abundance, it is usually grossly deficient in available protein and energy and must be supplem
enhance their nutritive value (Alhassan 
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ECONOMIC ANALYSIS OF SORGHUM (Sorghum bicolor (L) moench) STOVER PRODUCTION 
AND UTILIZATION BY SHEEP IN ADAMAWA STATE, NIGERIA

T F Mbahi, Z A Gworgwor and P M Yalma 
Department of Animal Science and Range Management, Modibbo Adama University of Technology, Yola, Nigeria

The experiment was conducted to investigate the economic aspect of sorghum (pele pele)   
production and utilization of the sorghum stover by sheep in Adamawa State, Nigeria. The 
main plot was divided into three sub-plots and replicated three times measuring 30 x 30m in 
randomized complete block design. Plots were sown with sorghum and three sub-plots were 
intercropped with groundnut (ex-Dakar) and another three with lablab purpureus while the 
remaining as sole sorghum. Growth were significantly higher (p<0.05) in the intercropped 
sorghum than sole. Dry matter yield of sorghum with legume intercrops were significantly 
higher (P<0.05) than sole sorghum. The chemical composition sorghum with legume 
intercrops were higher in dry matter content, crude protein, calcium and phosphorus, while the 
Acid detergent fibre and Neutral detergent fibre with sole sorghum were higher than with 
legume intercrops. Dry matter intake were significantly higher (p<0.05) in treatments 5, 3 

2 and lowest in 1. Liveweight gain were higher (p<0.05) in treatments 5, 4, 3, 2 
and least in 1. The total cost of production of sorghum and livestock feeding was N68, 185.00, 
while the amount realized in sales of grain, surplus feed and sheep was N78, 832.00 and gain 

10, 647.00. Therefore, it is recommended for farmers to use cereal
intercrops in order to enhance grain yield, quality of stover as feed for livestock production 
especially during dry season in Nigeria. 

esidues, feeding trial, groundnut haulms, intercropping, lablab hay,
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In high and medium potential areas of most towns of Africa, animal production is shifting from extensive grazing to 
more intensive systems due to diminishing farm sizes resulting from population growth and competition for land 
from food crops as the human and livestock population densities increases. This has led to less land remaining for 
livestock production (Jaetzold and Schmidt, 1982). Therefore, developing more intensive systems of rearing animals 

grazing maximizes land use through the production of high yielding fodder crops and 
their efficient utilization (Ibrahim, 1988) and example of this is smallholder mixed crop/livestock farming with lan

4.0ha (Gryseels and Anderson,1983). 

In Nigeria, the Northern part is the most important cereal producing area which include sorghum and millet and have 
arid of tropics of Africa. The crop residues largely available here are sorghum, 

millets and maize stovers and are mainly used as feed for livestock during the dry season season. The crop residues 
despite their abundance, it is usually grossly deficient in available protein and energy and must be supplem
enhance their nutritive value (Alhassan et al., 1987). 
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The experiment was conducted to investigate the economic aspect of sorghum (pele pele)   
production and utilization of the sorghum stover by sheep in Adamawa State, Nigeria. The 

plicated three times measuring 30 x 30m in 
plots were 

Dakar) and another three with lablab purpureus while the 
re significantly higher (p<0.05) in the intercropped 

sorghum than sole. Dry matter yield of sorghum with legume intercrops were significantly 
higher (P<0.05) than sole sorghum. The chemical composition sorghum with legume 

er content, crude protein, calcium and phosphorus, while the 
Acid detergent fibre and Neutral detergent fibre with sole sorghum were higher than with 
legume intercrops. Dry matter intake were significantly higher (p<0.05) in treatments 5, 3 

2 and lowest in 1. Liveweight gain were higher (p<0.05) in treatments 5, 4, 3, 2 
and least in 1. The total cost of production of sorghum and livestock feeding was N68, 185.00, 

.00 and gain 
10, 647.00. Therefore, it is recommended for farmers to use cereal-legume 

intercrops in order to enhance grain yield, quality of stover as feed for livestock production 

intercropping, lablab hay, 

In high and medium potential areas of most towns of Africa, animal production is shifting from extensive grazing to 
lting from population growth and competition for land 

from food crops as the human and livestock population densities increases. This has led to less land remaining for 
systems of rearing animals 

grazing maximizes land use through the production of high yielding fodder crops and 
their efficient utilization (Ibrahim, 1988) and example of this is smallholder mixed crop/livestock farming with land 

In Nigeria, the Northern part is the most important cereal producing area which include sorghum and millet and have 
ely available here are sorghum, 

millets and maize stovers and are mainly used as feed for livestock during the dry season season. The crop residues 
despite their abundance, it is usually grossly deficient in available protein and energy and must be supplemented to 
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Therefore, integration of cropping systems and livestock production was as a result of the continued interest from 
the public and policy makers in the profitability and competitiveness in live
Muriuki et al., 2003).  
 
The study of fodder production and feeding trial involved intercropping sorghum with groundnut and lablab to 
enhance the feeding value of sorghum stover as feed for Yankasa sheep and also to determ
investment to support application by farmers to secure credits facilities and assist in making input
adjustment for small holder sheep production. The fodder production and feeding trial was conducted in Adamawa 
State of Nigeria to evaluate the cost and return benefit of smallholder sheep production in the year 2004.
 
Materials and methods 
 Experimental site 
The experiment was carried out at the Teaching and Research Farm, Federal University of Technology, Yola. It is 
located within latitude 90o 19- N and longitude 120
Northern Guinea Savanna Zone of Nigeria (Bashir, 2002). The soil is sandy loam and the mean rainfall records for 
2004 were 582.40mm with maximum and minimum temperatures of 30.5 and 22.4
geography, Federal University of Technology, Yola, Meteorological unit, 2004).
 
Experimental design    
A Land area of 94 x 94m was cleared, ploughed and harrowed to soften the soil
germination. The main plot was divided into three sub 
inter and intra row spacing of one metre each in a  randomized complete block design (RCBD).  The treatments 
were as follows:  
SS =   Sole sorghum   
SL =    Sorghum + lablab    
SG =   Sorghum + groundnut  
 
The plots were all sown to sorghum at seed rate of 10kg/ha at 75 x 50 cm spacing.  Three sub
were randomly intercropped with lablab at 60 x 60cm at se
intercropped with groundnuts at 60 x 30cm at seed rate of 60kg/ha, while the remaining three sub
sole sorghum as control. The planting was done on 22nd June, 2004, while weeding was don
weeks and the sorghum were harvested on 5
 
Feeding trial 
Experimental diets 
The sorghum stover, groundnut haulms and the lablab hay used here were collected from the same plots according to 
the experimental design. Sorghum stover was fed as basal diet 936kg and supplemented with lablab hay or 
groundnut haulms with five treatments. The treatment diets were sole sorghum stover (
animals weight, sorghum stover plus 200g and 400g of la
of groundnut haulms (SG1 and 2) respectively.
 
Treatments and experimental design which
Fifteen Yankasa sheep initially weighing between 15
treatment diets in a randomized block design (
and T3 were sorghum stover plus 200g and 400g of lablab hay while T4 and T5 were sorghum stover plus 200g and 
400g of groundnut haulms respectively which are the treatment diets. 
  T1=sole sorghum stover   
  T2=sorghum stover + 200g of lablab  
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Therefore, integration of cropping systems and livestock production was as a result of the continued interest from 
the public and policy makers in the profitability and competitiveness in livestock production (Bailey, 2001 and 

The study of fodder production and feeding trial involved intercropping sorghum with groundnut and lablab to 
enhance the feeding value of sorghum stover as feed for Yankasa sheep and also to determ
investment to support application by farmers to secure credits facilities and assist in making input
adjustment for small holder sheep production. The fodder production and feeding trial was conducted in Adamawa 

Nigeria to evaluate the cost and return benefit of smallholder sheep production in the year 2004.

The experiment was carried out at the Teaching and Research Farm, Federal University of Technology, Yola. It is 
N and longitude 120o 301- E, at an altitude of 185.9m above sea level and lies within 

Northern Guinea Savanna Zone of Nigeria (Bashir, 2002). The soil is sandy loam and the mean rainfall records for 
mum and minimum temperatures of 30.5 and 22.4oc respectively (Department of 

geography, Federal University of Technology, Yola, Meteorological unit, 2004). 

A Land area of 94 x 94m was cleared, ploughed and harrowed to soften the soil for ease of planting and 
germination. The main plot was divided into three sub -plots  and replicated three times measuring 30 x 30m with 
inter and intra row spacing of one metre each in a  randomized complete block design (RCBD).  The treatments 

The plots were all sown to sorghum at seed rate of 10kg/ha at 75 x 50 cm spacing.  Three sub
were randomly intercropped with lablab at 60 x 60cm at seed rate of 15kg /ha and another three sub 
intercropped with groundnuts at 60 x 30cm at seed rate of 60kg/ha, while the remaining three sub
sole sorghum as control. The planting was done on 22nd June, 2004, while weeding was done at two, six and ten 
weeks and the sorghum were harvested on 5th November 2004 respectively.   

The sorghum stover, groundnut haulms and the lablab hay used here were collected from the same plots according to 
Sorghum stover was fed as basal diet 936kg and supplemented with lablab hay or 

groundnut haulms with five treatments. The treatment diets were sole sorghum stover (SS) 
plus 200g and 400g of lablab hay (SL1 and 2), sorghum stover plus 200g and 400g 

of groundnut haulms (SG1 and 2) respectively. 

Treatments and experimental design which 
ankasa sheep initially weighing between 15-18kg and ages between 5-12 months old were allotted to five

treatment diets in a randomized block design (RBD).  The treatment diets were T1 sole sorghum stover (control), T2 
and T3 were sorghum stover plus 200g and 400g of lablab hay while T4 and T5 were sorghum stover plus 200g and 

ctively which are the treatment diets.  
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Therefore, integration of cropping systems and livestock production was as a result of the continued interest from 
stock production (Bailey, 2001 and 

The study of fodder production and feeding trial involved intercropping sorghum with groundnut and lablab to 
enhance the feeding value of sorghum stover as feed for Yankasa sheep and also to determine the return of 
investment to support application by farmers to secure credits facilities and assist in making input-output cost-price 
adjustment for small holder sheep production. The fodder production and feeding trial was conducted in Adamawa 

Nigeria to evaluate the cost and return benefit of smallholder sheep production in the year 2004. 

The experiment was carried out at the Teaching and Research Farm, Federal University of Technology, Yola. It is 
E, at an altitude of 185.9m above sea level and lies within 

Northern Guinea Savanna Zone of Nigeria (Bashir, 2002). The soil is sandy loam and the mean rainfall records for 
c respectively (Department of 

for ease of planting and 
plots  and replicated three times measuring 30 x 30m with 

inter and intra row spacing of one metre each in a  randomized complete block design (RCBD).  The treatments 

The plots were all sown to sorghum at seed rate of 10kg/ha at 75 x 50 cm spacing.  Three sub- plots of sorghum 
ed rate of 15kg /ha and another three sub - plots were 

intercropped with groundnuts at 60 x 30cm at seed rate of 60kg/ha, while the remaining three sub-plots were left 
e at two, six and ten 

The sorghum stover, groundnut haulms and the lablab hay used here were collected from the same plots according to 
Sorghum stover was fed as basal diet 936kg and supplemented with lablab hay or 

SS) which is 5% of the 
sorghum stover plus 200g and 400g 

12 months old were allotted to five 
).  The treatment diets were T1 sole sorghum stover (control), T2 

and T3 were sorghum stover plus 200g and 400g of lablab hay while T4 and T5 were sorghum stover plus 200g and 
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  T3=sorghum stover + 400g of lablab hay
  T4=sorghum stover + 200g of groundnut hauls
  T5=sorghum stover = 400g of groundnut haulms
 
Animals management 
The animals were treated against endo and ecto
the experiment. The animals were allowed fourteen days adjustment period by giving them same experimental feeds 
before the commencement of measurements.  
  
Measurements 
Feed intake 
The feeds were offered twice daily in the morning and evening (8.00am and 4.00pm), while the salt lick and water 
were given ad-lib.  The leftover of feed were weighed every morning before the next feeding. 
 
Growth rate 
The growth rates of the animals were determined by weighing them on weekly basis with the aid a weighing scale 
which lasted for 11weeks. 
 
Digestibility study 
The digestibility study commenced immediately at the end of feeding trial.  Five sheep were se
used for feeding trials and confined in metabolism crates and fitted with collection bags to facilitate faecal 
collection, while the urine collection was done using zinc sheets constructed under the metabolism crates which 
directed it into plastic containers. The animals were allocated to the same diets used in the feeding trials and this was 
followed by seven days adjustment and then five days collection periods and feed offered and rejected were weighed 
daily. Total faecal output was collected daily, weighed and sub samples taken for chemical analysis.
 
Chemical analysis 
The proximate composition of feeds and faecal samples was determined by standard methods (AOAC, 1984). The 
acid detergent fibre (ADF) and neutral detergent fibre (NDF) w
(1990) method.  
 
Statistical analysis 
The data obtained were subjected to analysis of variance of a randomized block design (Steel and Torrie, 1980). The 
treatment means were separated using Duncan Multiple Ra
 
RESULTS AND DISCUSSION  
Dry matter yield 
The dry matter yields of sorghum stover were presented in Table 1. The dry matter yields ranged from 2555.5 to 
18468.2 kg, 2369.8 to18617.0 kg and 2466.4 to 18575.9kg for sole sorghum, sorghum inter
sorghum intercropped with groundnut respectively. However, sole sorghum produced the highest dry matter from 
week 6 to 12, while at week 14, the highest yield was produced by sorghum intercropped with lablab followed by 
sorghum intercropped with groundnut.  The higher dry matter recorded in sorghum intercropped with lablab and 
groundnut which could be due to the nodulation activity of the legumes which increases the soil nitrogen (Nnadi and 
Haque, 1986). This agrees with the report b
intercropped with some fodder legumes resulted in higher dry matter yield than sole sorghum. Also, Haque (1984) 
and Chetty (1983) reported similar findings that fodder legume 
matter.  Fleischer and Tackie (1993) recorded a range of 550 to 10,070kg DM/ha and reported that cereal 
intercrop increases the dry matter yield with stage of growth under ideal situations. 
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T3=sorghum stover + 400g of lablab hay 
T4=sorghum stover + 200g of groundnut hauls 
T5=sorghum stover = 400g of groundnut haulms 

The animals were treated against endo and ecto-parasites using ivermectin injection before the commencement of 
the experiment. The animals were allowed fourteen days adjustment period by giving them same experimental feeds 

surements.   

The feeds were offered twice daily in the morning and evening (8.00am and 4.00pm), while the salt lick and water 
lib.  The leftover of feed were weighed every morning before the next feeding.  

The growth rates of the animals were determined by weighing them on weekly basis with the aid a weighing scale 

The digestibility study commenced immediately at the end of feeding trial.  Five sheep were se
used for feeding trials and confined in metabolism crates and fitted with collection bags to facilitate faecal 
collection, while the urine collection was done using zinc sheets constructed under the metabolism crates which 

to plastic containers. The animals were allocated to the same diets used in the feeding trials and this was 
followed by seven days adjustment and then five days collection periods and feed offered and rejected were weighed 

llected daily, weighed and sub samples taken for chemical analysis.

The proximate composition of feeds and faecal samples was determined by standard methods (AOAC, 1984). The 
acid detergent fibre (ADF) and neutral detergent fibre (NDF) were analysed according to Goering and Van Soest 

The data obtained were subjected to analysis of variance of a randomized block design (Steel and Torrie, 1980). The 
treatment means were separated using Duncan Multiple Range Test (DMRT). 

The dry matter yields of sorghum stover were presented in Table 1. The dry matter yields ranged from 2555.5 to 
18468.2 kg, 2369.8 to18617.0 kg and 2466.4 to 18575.9kg for sole sorghum, sorghum intercropped with lablab and 
sorghum intercropped with groundnut respectively. However, sole sorghum produced the highest dry matter from 
week 6 to 12, while at week 14, the highest yield was produced by sorghum intercropped with lablab followed by 

rcropped with groundnut.  The higher dry matter recorded in sorghum intercropped with lablab and 
groundnut which could be due to the nodulation activity of the legumes which increases the soil nitrogen (Nnadi and 
Haque, 1986). This agrees with the report by Hosmani et al., (1986) and Kawamoto et al. (1
intercropped with some fodder legumes resulted in higher dry matter yield than sole sorghum. Also, Haque (1984) 
and Chetty (1983) reported similar findings that fodder legume – intercrops increase the yield of sorghum dry 
matter.  Fleischer and Tackie (1993) recorded a range of 550 to 10,070kg DM/ha and reported that cereal 
intercrop increases the dry matter yield with stage of growth under ideal situations.  
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parasites using ivermectin injection before the commencement of 
the experiment. The animals were allowed fourteen days adjustment period by giving them same experimental feeds 

The feeds were offered twice daily in the morning and evening (8.00am and 4.00pm), while the salt lick and water 

The growth rates of the animals were determined by weighing them on weekly basis with the aid a weighing scale 

The digestibility study commenced immediately at the end of feeding trial.  Five sheep were selected among those 
used for feeding trials and confined in metabolism crates and fitted with collection bags to facilitate faecal 
collection, while the urine collection was done using zinc sheets constructed under the metabolism crates which 

to plastic containers. The animals were allocated to the same diets used in the feeding trials and this was 
followed by seven days adjustment and then five days collection periods and feed offered and rejected were weighed 

llected daily, weighed and sub samples taken for chemical analysis. 

The proximate composition of feeds and faecal samples was determined by standard methods (AOAC, 1984). The 
ere analysed according to Goering and Van Soest 

The data obtained were subjected to analysis of variance of a randomized block design (Steel and Torrie, 1980). The 

The dry matter yields of sorghum stover were presented in Table 1. The dry matter yields ranged from 2555.5 to 
cropped with lablab and 

sorghum intercropped with groundnut respectively. However, sole sorghum produced the highest dry matter from 
week 6 to 12, while at week 14, the highest yield was produced by sorghum intercropped with lablab followed by 

rcropped with groundnut.  The higher dry matter recorded in sorghum intercropped with lablab and 
groundnut which could be due to the nodulation activity of the legumes which increases the soil nitrogen (Nnadi and 

(1988) that sorghum 
intercropped with some fodder legumes resulted in higher dry matter yield than sole sorghum. Also, Haque (1984) 

rease the yield of sorghum dry 
matter.  Fleischer and Tackie (1993) recorded a range of 550 to 10,070kg DM/ha and reported that cereal – legume 
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The stem/leaf ratio is presented in table 2. Stem/leaf ratio ranged from 1:2 and 2:2 for all the treatments.  The 
sorghum intercropped with legumes gave higher stem/leaf ratio of 2:2. The higher stem: leaf ratio could be as the 
result of nitrogen increase in the soil due to increa
values obtained were higher than 1:1 recommended with sorghum for ruminant feeding by Mcdonald 
 
Table1: Effects of sorghum/legume intercrop on dry matter yield of

    WK SS 

     6 2555.6g 
     8 4596.2f 

    10 6636.0d 

    12 11851.0b 

    14 18468.2a 

 Means within columns and rows with different superscripts are significantly different (P<0.05)
KEY: SS = Sole sorghum stover,  
         SL = Sorghum stover with lablab intercrop, 
         SG = Sorghum stover with groundnut intercrop,

 
Table 2: 

      Yields   SS 
Stem/leaf ratio   1:2 
Sorg.Grain yield 
kg/ha 

  1981.5

Means within columns and rows with different superscripts are significantly different (P<0.05)
KEY: SS = Sole sorghum stover,   
          SL = Sorghum stover with lablab intercrop, 
          SG = Sorghum stover with groundnut intercrop,
 
Chemical composition of sorghum forage at 
The result of the chemical composition of sorghum
ranged from 30 to 82. 10%, 31.65 to 86.30% and 32.10 to 89.05% for T1, T2 and T3. The dry matter increased with
stage of growth and was highest with sorghum intercropped with groundnut, followed by sorghum intercropped with 
lablab and lowest with sole sorghum. The high dry matter obtained in the intercropped sorghum agreed with the 
earlier report Lamidi et al., (1997) who stated that delay in harvest of most crops but prominent in lablab or 
groundnut beyond 12weeks after planting progressively decreased leaf yield by about 50.48%, 55.77% and 68.71% 
respectively at 14, 16 and 18weeks. Also, the maximum value obtained
al., (2006) for sorghum stover without legume intercropping.
 
The crude protein content of sorghum ranged from 6.00 to 9.15%, 8.06 to 10% and 8.90 to 11.25% in T1, T2 and 
T3.  The crude protein content decreased w
groundnut, followed by sorghum intercropped with lablab and lowest with sole sorghum. The higher crude protein 
obtained in sorghum intercropped with lablab or groundnut could be due to the leg
than that in sole sorghum.  This was similar to the report by Ofori and Stern (1987), who stated that legume 
intercrop, contributed nitrogen to the sorghum through nitrogen fixation.  The crude protein obtained was similar t
the report by Bogoro et al., (2006) who recorded higher values of crude protein in sorghum 
sole sorghum. 
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esented in table 2. Stem/leaf ratio ranged from 1:2 and 2:2 for all the treatments.  The 
sorghum intercropped with legumes gave higher stem/leaf ratio of 2:2. The higher stem: leaf ratio could be as the 
result of nitrogen increase in the soil due to increased in N-fixation activity of the legumes. The stem/leaf ratio 
values obtained were higher than 1:1 recommended with sorghum for ruminant feeding by Mcdonald 

Effects of sorghum/legume intercrop on dry matter yield of Sorghum stover    (KgDM/ha
SL SG                  SEM 

2369.8h 2466.4gh         ± 14.90 
4769.5f 4685.1f           ± 20.68 

6407.1e 6484.9de         ± 24.20 
11787.7bc 11795.5bc       ± 32.53 

18617.0a 18575.9a          ± 40.86 
Means within columns and rows with different superscripts are significantly different (P<0.05)
KEY: SS = Sole sorghum stover,   

SL = Sorghum stover with lablab intercrop,  
ver with groundnut intercrop, 

Table 2: Stem/leaf ratio and grain yield (Kg/ha) 
  SL   SG   SEM 

   2:2   2:2   - 
1981.5c   2322.0b   2592.0a   ±46.56 

with different superscripts are significantly different (P<0.05) 

SL = Sorghum stover with lablab intercrop,  
SG = Sorghum stover with groundnut intercrop, 

Chemical composition of sorghum forage at different stages of  growth (%DM). 
The result of the chemical composition of sorghum was presented in Table 3. The dry matter content of sorghum 
ranged from 30 to 82. 10%, 31.65 to 86.30% and 32.10 to 89.05% for T1, T2 and T3. The dry matter increased with
stage of growth and was highest with sorghum intercropped with groundnut, followed by sorghum intercropped with 
lablab and lowest with sole sorghum. The high dry matter obtained in the intercropped sorghum agreed with the 

97) who stated that delay in harvest of most crops but prominent in lablab or 
groundnut beyond 12weeks after planting progressively decreased leaf yield by about 50.48%, 55.77% and 68.71% 
respectively at 14, 16 and 18weeks. Also, the maximum value obtained is similar to 94.12% reported by Bogoro 

(2006) for sorghum stover without legume intercropping. 

The crude protein content of sorghum ranged from 6.00 to 9.15%, 8.06 to 10% and 8.90 to 11.25% in T1, T2 and 
T3.  The crude protein content decreased with stage of growth and was higher in sorghum intercropped with 
groundnut, followed by sorghum intercropped with lablab and lowest with sole sorghum. The higher crude protein 
obtained in sorghum intercropped with lablab or groundnut could be due to the legume intercrop which were higher 
than that in sole sorghum.  This was similar to the report by Ofori and Stern (1987), who stated that legume 
intercrop, contributed nitrogen to the sorghum through nitrogen fixation.  The crude protein obtained was similar t

(2006) who recorded higher values of crude protein in sorghum – legume intercrop than 
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esented in table 2. Stem/leaf ratio ranged from 1:2 and 2:2 for all the treatments.  The 
sorghum intercropped with legumes gave higher stem/leaf ratio of 2:2. The higher stem: leaf ratio could be as the 

fixation activity of the legumes. The stem/leaf ratio 
values obtained were higher than 1:1 recommended with sorghum for ruminant feeding by Mcdonald et al (1988). 

ha). 

Means within columns and rows with different superscripts are significantly different (P<0.05) 

presented in Table 3. The dry matter content of sorghum 
ranged from 30 to 82. 10%, 31.65 to 86.30% and 32.10 to 89.05% for T1, T2 and T3. The dry matter increased with 
stage of growth and was highest with sorghum intercropped with groundnut, followed by sorghum intercropped with 
lablab and lowest with sole sorghum. The high dry matter obtained in the intercropped sorghum agreed with the 

97) who stated that delay in harvest of most crops but prominent in lablab or 
groundnut beyond 12weeks after planting progressively decreased leaf yield by about 50.48%, 55.77% and 68.71% 

is similar to 94.12% reported by Bogoro et 

The crude protein content of sorghum ranged from 6.00 to 9.15%, 8.06 to 10% and 8.90 to 11.25% in T1, T2 and 
ith stage of growth and was higher in sorghum intercropped with 

groundnut, followed by sorghum intercropped with lablab and lowest with sole sorghum. The higher crude protein 
ume intercrop which were higher 

than that in sole sorghum.  This was similar to the report by Ofori and Stern (1987), who stated that legume 
intercrop, contributed nitrogen to the sorghum through nitrogen fixation.  The crude protein obtained was similar to 

legume intercrop than 
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The ash content ranged from 4.15 to 8.10%, 4.75 to 9.30% and 5.10 to 10.05. The ash content increased with stage 
of growth and was higher in sorghum intercropped with groundnut and followed with lablab and least in sole 
sorghum. The values obtained are similar to 8.4% reported by Kiflewahid and Mosimanyana (1987) and 7.33% 
reported by Bogoro et al., (2006).   
 
The calcium content of sorghum ranged from 0.30 to 1.30%, 0.36 to 1.55% and 0.47 to 1.35%.  The calcium content 
reduced with stage of growth and was higher in sorghum intercropped with groundnut followed by lablab and least 
in sole sorghum. The values obtained were similar 
obtained minimum value of 0.34% for sole sorghum.
 
The phosphorus content ranged from 0.07 to 0.14%, 0.80 to 0.18% and 0.09 to 0.22% in T1, T2 and T3. The 
phosphorus content reduced with stage of gr
reported by Siulapwa and Simukoko (1998).
 
The acid detergent fibre (ADF) content ranged from 18.00 to 38.15%, 17.34 to 37.06% and 16.12 to 35.53%.  The 
acid detergent fibre content increased with stage of growth for all the treatments and was highest with sole sorghum. 
The obtained values were similar with the report by Fleischer and Tackie (1993) who recorded 48.35% in sorghum, 
and also similar to 48.35% reported by Bogoro 
(NDF) content of sorghum ranged from 25.50 to 60.13%, 23.18 to 56.00% and 19.87 to 50.13% for T1, T2 and T3. 
The neutral detergent fibre content generally was higher than acid detergent fibre in sorghum in
The obtained values were similar to the report by Fleisher and Tackie (1993) who gave maximum value of 73.5% 
for sole sorghum, while Bogoro et al., (2006) gave a lower value of 46.51%.
 
Table 3: Chemical composition of sorghum stover 

WK Feed DM 
6 SS 30.30 
 SL 31.65 
 SG 33.08 
8 SS 37.18 
 SL 41.10 
 SG 43.23 
10 SS 54.60 
 SL 59.30 
 SG 60.31 
12 SS 78.65 
 SL 80.10 
 SG 82.42 
14 SS 84.23 
 SL 87.35 
 SG 86.82 

KEY: SS = Sole Sorghum Stover, SL = Sorghum Stover with Lablab intercrop,
 SG = Sorghum Stover with Groundnut intercrop
 
Grain yield 
The grain yield of sorghum was shown in Table 2. The grain yields were 1981.5kg/ha, 2322.0kg/ha and 2592.0kg/ha 
for sole sorghum, sorghum intercropped with lablab and sorghum intercropped with groundnut respectively. Grain 
yields were significantly higher (P<0.05) in sorghum intercropped with lablab and sorghum intercropped with 
groundnut than in sole sorghum. Sorghum intercropped with groundnut gave 
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The ash content ranged from 4.15 to 8.10%, 4.75 to 9.30% and 5.10 to 10.05. The ash content increased with stage 
d was higher in sorghum intercropped with groundnut and followed with lablab and least in sole 

sorghum. The values obtained are similar to 8.4% reported by Kiflewahid and Mosimanyana (1987) and 7.33% 

t of sorghum ranged from 0.30 to 1.30%, 0.36 to 1.55% and 0.47 to 1.35%.  The calcium content 
reduced with stage of growth and was higher in sorghum intercropped with groundnut followed by lablab and least 
in sole sorghum. The values obtained were similar to the earlier report by Siulapwa and Simukoko (1998), who 
obtained minimum value of 0.34% for sole sorghum. 

The phosphorus content ranged from 0.07 to 0.14%, 0.80 to 0.18% and 0.09 to 0.22% in T1, T2 and T3. The 
phosphorus content reduced with stage of growth. The obtained values are similar to a range of 0.06 to 11.00% 
reported by Siulapwa and Simukoko (1998). 

The acid detergent fibre (ADF) content ranged from 18.00 to 38.15%, 17.34 to 37.06% and 16.12 to 35.53%.  The 
ed with stage of growth for all the treatments and was highest with sole sorghum. 

The obtained values were similar with the report by Fleischer and Tackie (1993) who recorded 48.35% in sorghum, 
and also similar to 48.35% reported by Bogoro et al., (2006) for sole sorghum, while the neutral detergent fibre 
(NDF) content of sorghum ranged from 25.50 to 60.13%, 23.18 to 56.00% and 19.87 to 50.13% for T1, T2 and T3. 
The neutral detergent fibre content generally was higher than acid detergent fibre in sorghum in
The obtained values were similar to the report by Fleisher and Tackie (1993) who gave maximum value of 73.5% 

(2006) gave a lower value of 46.51%. 

Chemical composition of sorghum stover at different stages of growth (% DM) in 2005 Season
CP Ash Ca P ADF 
9.15 4.5 1.30 0.14 18.00 
10.00 4.75 1.55 0.18 17.34 
11.34 5.60 1.32 0.20 17.32 
9.80 4.97 1.30 0.12 22.06 
10.12 5.78 1.38 0.14 19.30 
10.75 5.99 1.33 0.18 21.82 
7.88 7.30 0.88 0.15 32.18 
9.11 6.45 1.00 0.13 26.15 
9.45 7.13 1.10 0.16 28.31 
7.61 6.63 0.55 0.12 35.20 
8.80 7.27 0.78 0.11 30.17 
8.65 7.85 0.62 0.13 30.50 
6.11 7.95 0.28 0.08 37.12 
8.41 8.10 0.48 0.09 35.40 
8.25 8.61 0.40 0.10 34.28 

ver, SL = Sorghum Stover with Lablab intercrop, 
SG = Sorghum Stover with Groundnut intercrop 

The grain yield of sorghum was shown in Table 2. The grain yields were 1981.5kg/ha, 2322.0kg/ha and 2592.0kg/ha 
ed with lablab and sorghum intercropped with groundnut respectively. Grain 

yields were significantly higher (P<0.05) in sorghum intercropped with lablab and sorghum intercropped with 
groundnut than in sole sorghum. Sorghum intercropped with groundnut gave the highest yield. The higher yields 
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The ash content ranged from 4.15 to 8.10%, 4.75 to 9.30% and 5.10 to 10.05. The ash content increased with stage 
d was higher in sorghum intercropped with groundnut and followed with lablab and least in sole 

sorghum. The values obtained are similar to 8.4% reported by Kiflewahid and Mosimanyana (1987) and 7.33% 

t of sorghum ranged from 0.30 to 1.30%, 0.36 to 1.55% and 0.47 to 1.35%.  The calcium content 
reduced with stage of growth and was higher in sorghum intercropped with groundnut followed by lablab and least 

to the earlier report by Siulapwa and Simukoko (1998), who 

The phosphorus content ranged from 0.07 to 0.14%, 0.80 to 0.18% and 0.09 to 0.22% in T1, T2 and T3. The 
owth. The obtained values are similar to a range of 0.06 to 11.00% 

The acid detergent fibre (ADF) content ranged from 18.00 to 38.15%, 17.34 to 37.06% and 16.12 to 35.53%.  The 
ed with stage of growth for all the treatments and was highest with sole sorghum. 

The obtained values were similar with the report by Fleischer and Tackie (1993) who recorded 48.35% in sorghum, 
or sole sorghum, while the neutral detergent fibre 

(NDF) content of sorghum ranged from 25.50 to 60.13%, 23.18 to 56.00% and 19.87 to 50.13% for T1, T2 and T3. 
The neutral detergent fibre content generally was higher than acid detergent fibre in sorghum in all the treatments.  
The obtained values were similar to the report by Fleisher and Tackie (1993) who gave maximum value of 73.5% 

at different stages of growth (% DM) in 2005 Season.  
NDF 

 25.50 
 23.18 
 17.80 
 28.10 
 25.65 
 22.30 
 37.70 
 34.40 
 30.48 
 37.70 
 34.40 
 30.48 
 58.50 
 53.12 
 48.60 

The grain yield of sorghum was shown in Table 2. The grain yields were 1981.5kg/ha, 2322.0kg/ha and 2592.0kg/ha 
ed with lablab and sorghum intercropped with groundnut respectively. Grain 

yields were significantly higher (P<0.05) in sorghum intercropped with lablab and sorghum intercropped with 
the highest yield. The higher yields  
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recorded in sorghum intercropped with lablab and sorghum intercropped with groundnut could be due to the 
increase in nodulation and nodule activity of the legume intercrops. The result obtained was similar to the report
Egunjobi (1984) who stated that maize grown in association with cowpea or groundnut gave higher seed yields.  
Also, Adetiloye (2001) recorded higher dry matter and seed yields in maize intercropped with legume, While 
Onweme and  Sinha (1991)  reported 
average of about 750kg/ha for rain fed sorghum and under irrigation was about 2000kg/ha. Onweme and Sinha 
(1991) reported that in experimental plots in Samaru, Zaria, yields of upto 40
values obtained in this work were similar to the values reported by Onweme and Sinha (1991).
 
Growth trial  
Performance of sheep fed sorghum stover supplemented with lablab hay or   groundnut haulms 
Dry matter intake 
The daily sorghum stover intake of sheep was summarized in Table 4. The daily and weekly sorghum stover intake 
ranged from 566.08 to 635.40gDM/head/day. The sorghum stover intake were apparently higher (P<0.05) in SG2 
(635.08g) and SG1 (619.53g) followed by SL
of legume in SL2 (380.92g), SG2 (382.80g) were not different (P>0.05) and that of SL1 (184.37g) and SG1 
(185.40g) were not different (P>0.05). The higher intake with sheep fed sorghum s
groundnut haulms above that of the control could be attributed to the supplements inclusion as the activities of the 
rumen microbes increases with increased nitrogen of the feed. Higher intake was recorded in treatments where 
sorghum stover was supplemented with 400g and 200g groundnut haulms, followed by 400g and 200g of lablab hay 
respectively. This agrees with the earlier reports by Adebowale (1985) that supplementation of untreated stover with 
leguminous forages have beneficial effects to ruminants animals including increased metabolizable  energy and 
nitrogen intake, improved palatability, increased available minerals and vitamins, better rumen function and a 
laxative influence on the alimentary system.  Also, Mosi and Butterwor
Trifolium tubenose hay to teff (Erogrostis teff
al., (1990), Waheed et al., (1990) and Yao
gain were improved when quantity of sorghum stover offered
supplementation of cereal residues increase total dry matter intake. Mosi and Butterworth (1985) in another separate 
work reported, decreased consumption of maize and wheat straws with 
digestibility of dry matter, crude protein and phosphorus compared to sole cereal residue. Adebowale (1985) 
reported that supplementation or treatment of cereal r
The total dry matter intake of the sorghum stover and legume ranged from 566.08 to 1018.20gDM/head/day. The 
intake was higher (P<0.05) in SG2 (1018.20g), followed by SL2 (990.76g), SG1 (804.95g) a
it was least with the SS (566.08g). The total dry matter intake increased as the quantity of supplements increases for 
all the treatments. The total dry matter intake agreed with the earlier report by Adebowale (1985) that intake of 
stover increases with increased in levels of supplements and  Mosi and Butterworth (1985) also reported  that 
addition of 20-25% Trifolium tubenose
Babayemi et al., (2006) and Ndemanisho 
maximum and maize stover and reported that total dry matter intake increased with the level of supplementation.
 
Liveweight gain 
The results of the liveweight gain of sheep wer
41.70kg. The liveweight gain of sheep on experimental diet SG2 (4.17kg) was higher (P<0.05) followed by SG1 
(3.83kg) and SL2 (2.93kg) and SL1 (2.77kg) with the least obtained in the control
gain obtained in the treatments with supplements could be due to increased in nitrogen intake that enhanced 
digestibility and utilization of the nutrients by the body. The results obtained were similar to the report by Smi
al., (1990); Ncube and Mubaiwa (1994); Preston and Leng (1987); Manyuchi 
(1995) separately stated that locally available protein sources such as legume residues have part to play in dry matter 
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recorded in sorghum intercropped with lablab and sorghum intercropped with groundnut could be due to the 
increase in nodulation and nodule activity of the legume intercrops. The result obtained was similar to the report
Egunjobi (1984) who stated that maize grown in association with cowpea or groundnut gave higher seed yields.  
Also, Adetiloye (2001) recorded higher dry matter and seed yields in maize intercropped with legume, While 
Onweme and  Sinha (1991)  reported that in Africa, sorghum grain yields vary between 300
average of about 750kg/ha for rain fed sorghum and under irrigation was about 2000kg/ha. Onweme and Sinha 
(1991) reported that in experimental plots in Samaru, Zaria, yields of upto 4000kg/ha have been obtained. The 
values obtained in this work were similar to the values reported by Onweme and Sinha (1991). 

Performance of sheep fed sorghum stover supplemented with lablab hay or   groundnut haulms 

daily sorghum stover intake of sheep was summarized in Table 4. The daily and weekly sorghum stover intake 
ranged from 566.08 to 635.40gDM/head/day. The sorghum stover intake were apparently higher (P<0.05) in SG2 
(635.08g) and SG1 (619.53g) followed by SL1 (610.34g), SL2 (609.84g) and least in SS (566.08g). While the intake 
of legume in SL2 (380.92g), SG2 (382.80g) were not different (P>0.05) and that of SL1 (184.37g) and SG1 
(185.40g) were not different (P>0.05). The higher intake with sheep fed sorghum stover with lablab hay or 
groundnut haulms above that of the control could be attributed to the supplements inclusion as the activities of the 
rumen microbes increases with increased nitrogen of the feed. Higher intake was recorded in treatments where 

um stover was supplemented with 400g and 200g groundnut haulms, followed by 400g and 200g of lablab hay 
agrees with the earlier reports by Adebowale (1985) that supplementation of untreated stover with 

effects to ruminants animals including increased metabolizable  energy and 
nitrogen intake, improved palatability, increased available minerals and vitamins, better rumen function and a 
laxative influence on the alimentary system.  Also, Mosi and Butterworth (1985) found that addition of 20

Erogrostis teff) straw increased feed intake of sheep by 20-30%. Similarly Aboud 
(1990) and Yao-Ming Wu and Jian-xin l.u., (1995) observed that intake

gain were improved when quantity of sorghum stover offered was doubled. Also, Ojo et al., 
supplementation of cereal residues increase total dry matter intake. Mosi and Butterworth (1985) in another separate 

d, decreased consumption of maize and wheat straws with Trifolium tubenose
digestibility of dry matter, crude protein and phosphorus compared to sole cereal residue. Adebowale (1985) 
reported that supplementation or treatment of cereal residues decrease intake by 25% but increases digestibility.
The total dry matter intake of the sorghum stover and legume ranged from 566.08 to 1018.20gDM/head/day. The 
intake was higher (P<0.05) in SG2 (1018.20g), followed by SL2 (990.76g), SG1 (804.95g) and SL1 (794.71g), and 
it was least with the SS (566.08g). The total dry matter intake increased as the quantity of supplements increases for 
all the treatments. The total dry matter intake agreed with the earlier report by Adebowale (1985) that intake of 
tover increases with increased in levels of supplements and  Mosi and Butterworth (1985) also reported  that 

Trifolium tubenose hay to teff (Erogrostis teff) straw increased feed intake of sheep by 20
manisho et al., (2007) reported a similar work with goats and sheep fed 

and maize stover and reported that total dry matter intake increased with the level of supplementation.

The results of the liveweight gain of sheep were summarized in Table 4. The liveweights gain ranged from 18.30 to 
41.70kg. The liveweight gain of sheep on experimental diet SG2 (4.17kg) was higher (P<0.05) followed by SG1 
(3.83kg) and SL2 (2.93kg) and SL1 (2.77kg) with the least obtained in the control (1.80 kg). The higher liveweight 
gain obtained in the treatments with supplements could be due to increased in nitrogen intake that enhanced 
digestibility and utilization of the nutrients by the body. The results obtained were similar to the report by Smi

(1990); Ncube and Mubaiwa (1994); Preston and Leng (1987); Manyuchi etal., (1992); Mupeta and Makombo 
(1995) separately stated that locally available protein sources such as legume residues have part to play in dry matter 
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recorded in sorghum intercropped with lablab and sorghum intercropped with groundnut could be due to the 
increase in nodulation and nodule activity of the legume intercrops. The result obtained was similar to the report by 
Egunjobi (1984) who stated that maize grown in association with cowpea or groundnut gave higher seed yields.  
Also, Adetiloye (2001) recorded higher dry matter and seed yields in maize intercropped with legume, While 

that in Africa, sorghum grain yields vary between 300-1200kg/ha with an 
average of about 750kg/ha for rain fed sorghum and under irrigation was about 2000kg/ha. Onweme and Sinha 

00kg/ha have been obtained. The 

Performance of sheep fed sorghum stover supplemented with lablab hay or   groundnut haulms  

daily sorghum stover intake of sheep was summarized in Table 4. The daily and weekly sorghum stover intake 
ranged from 566.08 to 635.40gDM/head/day. The sorghum stover intake were apparently higher (P<0.05) in SG2 

1 (610.34g), SL2 (609.84g) and least in SS (566.08g). While the intake 
of legume in SL2 (380.92g), SG2 (382.80g) were not different (P>0.05) and that of SL1 (184.37g) and SG1 

tover with lablab hay or 
groundnut haulms above that of the control could be attributed to the supplements inclusion as the activities of the 
rumen microbes increases with increased nitrogen of the feed. Higher intake was recorded in treatments where 

um stover was supplemented with 400g and 200g groundnut haulms, followed by 400g and 200g of lablab hay 
agrees with the earlier reports by Adebowale (1985) that supplementation of untreated stover with 

effects to ruminants animals including increased metabolizable  energy and 
nitrogen intake, improved palatability, increased available minerals and vitamins, better rumen function and a 

th (1985) found that addition of 20-25% of 
30%. Similarly Aboud et 

(1995) observed that intake and liveweight 
 (2001) reported that 

supplementation of cereal residues increase total dry matter intake. Mosi and Butterworth (1985) in another separate 
Trifolium tubenose hay, but increased 

digestibility of dry matter, crude protein and phosphorus compared to sole cereal residue. Adebowale (1985) 
esidues decrease intake by 25% but increases digestibility.  

The total dry matter intake of the sorghum stover and legume ranged from 566.08 to 1018.20gDM/head/day. The 
nd SL1 (794.71g), and 

it was least with the SS (566.08g). The total dry matter intake increased as the quantity of supplements increases for 
all the treatments. The total dry matter intake agreed with the earlier report by Adebowale (1985) that intake of 
tover increases with increased in levels of supplements and  Mosi and Butterworth (1985) also reported  that 

straw increased feed intake of sheep by 20-30%. 
(2007) reported a similar work with goats and sheep fed Panicum 

and maize stover and reported that total dry matter intake increased with the level of supplementation. 

e summarized in Table 4. The liveweights gain ranged from 18.30 to 
41.70kg. The liveweight gain of sheep on experimental diet SG2 (4.17kg) was higher (P<0.05) followed by SG1 

(1.80 kg). The higher liveweight 
gain obtained in the treatments with supplements could be due to increased in nitrogen intake that enhanced 
digestibility and utilization of the nutrients by the body. The results obtained were similar to the report by Smith et 

(1992); Mupeta and Makombo 
(1995) separately stated that locally available protein sources such as legume residues have part to play in dry matter  
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intake and digestion and were reflected in changes of liveweight.  Also, Ummuna 
(2005) reported similar works that using lablab as a supplement to animals fed oat hay, showed that average daily 
liveweight gain almost doubled than those fed sol
as supplements resulted in threefold gain than those fed stovers as sole diets. Also, Makembe and Ndlovu (1996) 
reported that maize stover supplemented with lablab hay resulted in better bod
birth weights, faster growth rates, shorter post
holder practices in which no supplementation was used.
 
Table 4: Dry matter intake and liveweight ga
groundnut haulms.   
  
Variables SS 
Dry Matter intake  
Stover (gDM/head/day  566.08

Legume(gDm/head/day) 0.00c 

Total DMI(g) 566.08
Initial Weight(kg) 16.3 
Final Weight (kg) 18.17
Weight Gain (g) 1830c

  Means in the same row with different superscripts are significantly different (P<0.05).
SS= Fed sole sorghum stover – control 
SL1 and SL2= Fed sorghum stover + 200g and 400g lablab hay
SG1 and SG2= Fed sorghum stover + 200g and 400g groundnut haulms
 
Economic analysis 
Cost of production 
The cost of production of fodder and sheep production in Adamawa State was presented in Table 5. The result 
showed slight difference between the cost of production and profit realized. The cost of inputs including the a
and labour is not all that high in this environment which is also similar to the demand for the products. The total cost 
of inputs and fodder production was fourteen thousand, four hundred Naira (
the sheep, sorghum stover, drugs, salt licks, lablab hay and groundnut haulms, labour and transport was fifty
thousand, seven hundred and eighty-five naira only (
family labour because the demand for the pro
despite the scarcity of meat consumed per house hold and animal feeds in environment during the dry season which 
may be attributed to poverty and knowledge. 
 
Sales price 
The market prices are reflective based normally on the supply, demand and policy factor (Muriuki 
was discovered that demand for the sheep is seasonal or during festivities which are the main obstacle to the 
farmers. The sales of the fifteen Yankasa rams a
hundred and eighty four naira (N59,784.00), while the leftover of sorghum stover, lablab hay and groundnut haulms 
were valued at the market prevailing situation(March 
(N6648.00). The sales of the sorghum grain produced (255.5kg) at the market prevailing price of ten thousand, two 
hundred naira only (N10, 200.00). The sales of groundnut seeds (14kg) and that of lablab seeds (10kg) was tw
thousand, two hundred naira only (2,200.00). The total return from the sales was seventy
hundred and thirty-two naira (N78, 832).  
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d were reflected in changes of liveweight.  Also, Ummuna et al., (1995) and Okagbare 
(2005) reported similar works that using lablab as a supplement to animals fed oat hay, showed that average daily 
liveweight gain almost doubled than those fed sole oat hay.  Ndlovu and Sibanda (1996) reported that using legumes 
as supplements resulted in threefold gain than those fed stovers as sole diets. Also, Makembe and Ndlovu (1996) 
reported that maize stover supplemented with lablab hay resulted in better body weight changes of does, higher kids 
birth weights, faster growth rates, shorter post-partum anaestrus periods and more milk compared to traditional small 
holder practices in which no supplementation was used. 

Dry matter intake and liveweight gain of sheep fed sorghum stover supplemented with lablab hay or 
 

 Diets   
SL1 SL2 SG1 SG2
    

566.08c 610.34ab 609.84ab 619.55a 635.40

 184.37b 380.92a 185.40b 382.80

566.08 794.71 990.76 804.95 1018.20
 17.0 18.0 18.5 19.0

18.17c 19.77c 20.93b 22.33b 23.17
c 2770b 2930b 3830a 4170

Means in the same row with different superscripts are significantly different (P<0.05).  
 

SL1 and SL2= Fed sorghum stover + 200g and 400g lablab hay 
SG1 and SG2= Fed sorghum stover + 200g and 400g groundnut haulms 

The cost of production of fodder and sheep production in Adamawa State was presented in Table 5. The result 
showed slight difference between the cost of production and profit realized. The cost of inputs including the a
and labour is not all that high in this environment which is also similar to the demand for the products. The total cost 
of inputs and fodder production was fourteen thousand, four hundred Naira (N14, 400.00). The cost of purchasing 

um stover, drugs, salt licks, lablab hay and groundnut haulms, labour and transport was fifty
five naira only (N56,785.00). It was discovered that most of farmers here uses 

family labour because the demand for the products especially the sheep and farm residues are not all that high 
despite the scarcity of meat consumed per house hold and animal feeds in environment during the dry season which 
may be attributed to poverty and knowledge.  

are reflective based normally on the supply, demand and policy factor (Muriuki 
was discovered that demand for the sheep is seasonal or during festivities which are the main obstacle to the 

ankasa rams after the 11weeks of feeding trial was fifty-nine thousand, seven 
59,784.00), while the leftover of sorghum stover, lablab hay and groundnut haulms 

were valued at the market prevailing situation(March – May) at six thousand, six hundred and forty eight naira 
6648.00). The sales of the sorghum grain produced (255.5kg) at the market prevailing price of ten thousand, two 

10, 200.00). The sales of groundnut seeds (14kg) and that of lablab seeds (10kg) was tw
thousand, two hundred naira only (2,200.00). The total return from the sales was seventy- eight thousand, eight 

78, 832).   
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(1995) and Okagbare et al., 
(2005) reported similar works that using lablab as a supplement to animals fed oat hay, showed that average daily 

e oat hay.  Ndlovu and Sibanda (1996) reported that using legumes 
as supplements resulted in threefold gain than those fed stovers as sole diets. Also, Makembe and Ndlovu (1996) 

y weight changes of does, higher kids 
partum anaestrus periods and more milk compared to traditional small 

in of sheep fed sorghum stover supplemented with lablab hay or 

 
SG2 SEM 

 
635.40a ±7.50. 

382.80a ±0.40 

1018.20 ±2.00 
19.0 ±0.75 
23.17a ±0.12 
4170a ±1.76 

The cost of production of fodder and sheep production in Adamawa State was presented in Table 5. The result 
showed slight difference between the cost of production and profit realized. The cost of inputs including the animals 
and labour is not all that high in this environment which is also similar to the demand for the products. The total cost 

14, 400.00). The cost of purchasing 
um stover, drugs, salt licks, lablab hay and groundnut haulms, labour and transport was fifty-six 

56,785.00). It was discovered that most of farmers here uses 
ducts especially the sheep and farm residues are not all that high 

despite the scarcity of meat consumed per house hold and animal feeds in environment during the dry season which 

are reflective based normally on the supply, demand and policy factor (Muriuki et al., 2003). It 
was discovered that demand for the sheep is seasonal or during festivities which are the main obstacle to the 

nine thousand, seven 
59,784.00), while the leftover of sorghum stover, lablab hay and groundnut haulms 

six hundred and forty eight naira 
6648.00). The sales of the sorghum grain produced (255.5kg) at the market prevailing price of ten thousand, two 

10, 200.00). The sales of groundnut seeds (14kg) and that of lablab seeds (10kg) was two 
eight thousand, eight 
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Profit 
The revenue accrues from the sales of sheep and leftover feeds showed no significant diffe
production. The profit realized after substituting the cost of production of fodder and feeding trial (
from the total sales (N78,832.00) was ten thousand, six hundred and fourty seven naira (
returns from this study could be due to the low demand for the sheep in this region which used to be seasonal and 
the inability of the buyers to transport them to higher demanding regions for better prices.
 
CONCLUSION 
The economic analysis of sorghum stover prod
was discovered that the cost of sorghum stover production was not high and the demand is seasonal for the 
ram in this region normally during festivities. The same trend was observed
sold at relatively cheaper rate. The result revealed that a farmer can drastically reduce the cost of livestock 
production by improving the quality of stover through intercropping of cereals especially sorghum with
crops which may be a solution or relief to livestock producers by reducing the problem of feed scarcity and quality 
during the dry season and increase the output of protein to consumers in Adamawa State.
 

Table 5: Economic analysis of fodder and sheep production in
Items 
A   Cost of production 
Sorghum seed 

Lablab seed 
Groundnut seed 
Labour 
Ploughing 
Sowing 
Weeding 
Harvesting 
Feeding trial 
Sorghum Stover 
Drugs 
Salt lick 
Lablab and Groundnut hay 
Labour 
Transport 
Cost of Sheep 
Total cost 
B   Sales price 
Grains 
Surplus stover + lablab hay 
+groundnut haulms 
Sheep 
Groundnut seeds 

Lablab seeds 

Total sales 
Total profit 
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The revenue accrues from the sales of sheep and leftover feeds showed no significant difference from the cost of 
production. The profit realized after substituting the cost of production of fodder and feeding trial (

78,832.00) was ten thousand, six hundred and fourty seven naira (N10, 147.00). The low 
from this study could be due to the low demand for the sheep in this region which used to be seasonal and 

the inability of the buyers to transport them to higher demanding regions for better prices. 

The economic analysis of sorghum stover production and utilization by sheep in Adamawa State was conducted. It 
was discovered that the cost of sorghum stover production was not high and the demand is seasonal for the 
ram in this region normally during festivities. The same trend was observed with the leftover of the feed which were 
sold at relatively cheaper rate. The result revealed that a farmer can drastically reduce the cost of livestock 
production by improving the quality of stover through intercropping of cereals especially sorghum with
crops which may be a solution or relief to livestock producers by reducing the problem of feed scarcity and quality 
during the dry season and increase the output of protein to consumers in Adamawa State. 

5: Economic analysis of fodder and sheep production in Adamawa State
Quantity Value  
  
4kg  

N 400.00 
6kg N 400.00        
8kg N 600.00 
  
2hrs N 1500.00 
2days N 1500.00 
10days N 5000.00 
2days N 2500.00 
  
936kg N 4736.50 
100 thiabendazole bolus N 800.00 
3packets N 600.00 
280.8kg N 3648.50 
2hrs N 1000.00 
5Trips N 1000.00 
15 yankasa rams N 45000.00 
 N 68185.00 
  
255.5kg N 10200.00 

Surplus stover + lablab hay  N 6648.00 

15 sheep N 59784.00 
14kg N 1400.00 

10kg N 800.00 

 N 78832.00 
N 10647.00 
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rence from the cost of 
production. The profit realized after substituting the cost of production of fodder and feeding trial (N68,185.00) 

10, 147.00). The low 
from this study could be due to the low demand for the sheep in this region which used to be seasonal and 

uction and utilization by sheep in Adamawa State was conducted. It 
was discovered that the cost of sorghum stover production was not high and the demand is seasonal for the Yankasa 

with the leftover of the feed which were 
sold at relatively cheaper rate. The result revealed that a farmer can drastically reduce the cost of livestock 
production by improving the quality of stover through intercropping of cereals especially sorghum with legume 
crops which may be a solution or relief to livestock producers by reducing the problem of feed scarcity and quality 

Adamawa State 
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