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Abstract 

The study was aimed for the production and determination of the proximate, microbiological and mineral compositions 
of Millet Pennisetum gluacuum L. and Sorghum bicolor compounded straw feed for ruminant production. The result 
revealed a pH 5.791 which is suitable for fibre in the feed and promote chewing and rumination processes in the rumen, 
low percentage moisture content of 1.37 was recorded due to high drying in the field, high percentage fat and crude 
protein of 4.67 and 6.97 respectively this was as a result of the inclusion of groundnut cake as source of protein and fat 
in the feed, percentage digestible protein was 3.58, crude fibre value of 27.56 which satisfied the 18% requirement in 
the diet of ruminants, percentage carbohydrate was 54.2, and estimated energy value (Kcal) 286.95. Microbiological 
analysis showed a total plate count of 5 x10-4 cfu/g, Mould count of 1 x10-3 cfu/g, while Yeast, Staphylococcus, Coliform, 
Shigella, Salmonella and Escherichia coli count were not detected respectively. Mineral composition of sorghum and 
millet Pennisetum gluacuum compounded straw feed showed the presence of Fe, Na, K, Mg, Zn, Cu Mn, and Cr as 
120.4189mg/kg, 570.9844 mg/kg, 227.1493 mg/kg, 568.2669 mg/kg, 12.9195mg/kg, 14.0666mg/kg, 62.9926mg/kg 
respectively and 18.584 mg/kg while Ni and Pb were not detected in the formulated ruminant feed.  
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1. Introduction

The reason behind poor performance of livestock in developing countries is the seasonal inadequacy of feed, both in 
quality and quantity. The deficiencies are as a result of poor saving, supplementation, infrastructure, technical know-
how, and poor management, [1]. Advances in technology and science have led to an improved standard of animal living. 
This has caused an increased demand for food supplies in modern as well as traditional ways. Plant by-products, such 
as husk, straws and stubbles can be compounded in to animal feed [2]. Sheep, goat and cow with its utility for meat, 
milk, wool, skins, and manure which formed an important component of rural economy in the Northern Nigeria, through 
grazing and browsing that formed main resources to meet nutrient requirement. However, the area under grazing lands 
diminishes due to increase in human population [3]. 

Straws are being used as a livestock feed ever since the advent of cereal cultivation as they are inevitably produced as 
cereal by-products. [4] distinguished two major groups of straws as follows: a) Slender straws: rice, wheat, oats; b) 
Coarse straws: millet, sorghum 

Crop residues are post-harvest resources left after primary foods have been detached. It includes all inedible phytomass 
of agricultural production [5]. Straw are abundantly available in Northern Nigeria, in which about 3 billion tons of straw 
is produced in the world in 2007, they are becoming more and more valuable as animal feed due to reduction of common 
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grazing land. However, lack of technical knowledge, they are lost or being underutilized [6]. Generally, straws are low 
in nutrient contents and digestibility [7] the low nutritional value depends on botanical fractions of straws. Thus leaf is 
much more digestible than stem [8]. The nutrient contained is determined by their stage of maturity at harvest. Thus 
the earlier the harvest the higher the energy and protein content, digestibility as well as palatability. The difference in 
digestibility of straw components holds for both temperate (wheat, barley, oats) and tropical straws (maize, sorghum, 
millet) except for rice; stem and leaf straw are of similar value. Additional energy and protein need to be fed to avoid 
impaction and ensure the animal requirements are made; supplemented means of vitamins and minerals are 
incorporated and bowed into complete diet either in the form of mash or pellet forms [9]. The use of straw for numerous 
Agricultural and non-agricultural activities make it one of the foremost and most olden multipurpose agricultural by-
products . Mechanical grinding of lignocellulosic substances, such as wood and corn stover, typically leads to a different 
particle size, various particle shapes, high specific surface area, and sometimes low cellulose [10]. 

Simple technologies, such as chopping feeds, increase animal productivity and reduce fodder waste. Both intake and 
rumen digestion of chopped feeds are higher than the un-chopped [11]. Animals use a considerable amount of energy 
in chewing forages, while chaffing saves this energy and diverts it for productive purposes. Continuous mixing of rumen 
contents improves the intimacy between ingested feed particles and the microbial population, which is essential for 
optimal fibre digestion. 

Cattle and sheep need at least 15 different minerals for good health and productivity in some countries the most 
economically important trace elements are copper (Cu), selenium (Se), cobalt (Co) and iodine (I). Zinc (Zn) and 
manganese (Mn) deficiencies are much less important.  

2. Material and methods 

2.1. Material Collection and pre-treatment  

The Materials Millet Pennisetum gluacuum L. Sorghum bicolor straw, Maize grains, oil seed residue (Groundnut cake) 
and salt ware purchased from Aliero town, Aliero Local Government, Kebbi State. The collected straw were screened to 
removed foreign matter such as sticks, nylons, papers and plastics, etc, The straws were packed using rope while 
groundnut cake, maize grains are stored in clean nylon bag prior to homogenizing. 

2.2. Processing of ingredients  

Millet Pennisetum gluacuum L. Sorghum bicolor straw, maize grains and groundnut cake was grinded at ambient 
temperature separately, each was weighed in a ratio of 50:50:10:10 using a weighing balance and transferred in to a 
Mixer, 2% salt was added, then mixed for few minutes, the mixed product was store in to a nylon bag prior analysis. 

2.3.  Microbial Analysis  

Salmonella, Shigella agar, Violent Red bile agar, Nutrient agar, Staphylococcus agar, Potato Dextrose Agar each were 
prepared according to manufacturer specification. 1g of sample were taking and inoculated in to 9ml of sterile distilled 
water, this was use for serial dilution (10-1, 10-3 and 10-5) and was inoculated in to petri dishes using pour plate. The 
media of isolation were prepared on each plate and were incubated at 370c for 24-48hrs. [12]. 

2.4. Chemical Analysis 

Proximate parameters (moisture, protein, carbohydrate, fats, crude fibre and ash) were determined using the 
Association of Official Analytical Chemists, 15th edition [13] method. Nitrogen content of the samples was determined 
by the Kjedhal method. The weight difference method was used to determine moisture and ash content while crude fat 
was determine using the above method with petroleum ether as solvent. The carbohydrate content was determined by 
calculation using the difference method %Carbohydrate = [100-%( protein + fat + moisture + ash+ fiber)]. Digestible 
crude protein was calculated using the equation: %DCP = 7.87 x log CP – 3.06 [14] while energy value was estimated 
using the equation, Energy Value = (4 x protein + 9 x fat + 4 x Carbohydrate) 

Minerals composition was measured by spectrometric methods using Shimadzu AA-7000 Atomic Absorption 
Spectrophotometer.  
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3. Results  

Table 1 Physicochemical and Proximate Composition of millet Pennisetum gluacuum and Sorghum, compounded Straw 
Feed for ruminant  

Variable Composition  

pH 5.791 

Moisture 1.37% 

Fat 4.67% 

Protein 6.97% 

Digestible protein 3.58% 

Ash 5.51% 

Crude fibre 27.56% 

Total carbohydrate 54.2% 

 Energy value (Kcal) 286.95 

 

Table 2 Microbiological Analysis of Millet Pennisetum gluacuum and Sorghum Compounded Straw Feed for ruminant 

S/N Variable Result 

1  Total plate count (CFU/g) 4x10-3 

2 Mould count (CFU/g) 1 x10-3 

3 Yeast count(CFU/g) Nil 

4 Staphylococcus count (CFU/g) Nil 

5 Coliform count (CFU/g) Nil 

6 Shigella count (CFU/g) Nil 

7 Salmonella count (CFU/g) Nil 

8 Escherichia coli count (CFU/g) Nil 
Key, Nil: Not available 

 

Table 3 Mineral/heavy metal composition (Mg/kg) of Millet Pennisetum gluacuum and Sorghum Compounded Straw 
Feed for ruminant 

SN Variable Concentration (mg/kg) 

1 Fe 12.4189±0.0002 

2 Na 570.9844 ± 0.0003 

3 k 227.14493 ± 0.0008 

4 Mg 568.2669 ± 0.0016 

5 Zn 12.9195 ± 0.0003 

6 Cu 14.0666 ± 0.0003 

7 Mn 62.9926 ± 0.0003 

8 Ni Not detected 

9 Cr 18.58441 ±0.0002 

10 Pb Not detected 
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4. Discussion 

Proxalte composition of Millet Pennisetum gluacuum L. and Sorghum bicolor compounded straw feed for ruminant is 
shown in table 1 above. The pH was 5.791 which are suitable for fibre in the feed and promote chewing and rumination 
processes in the rumen as reported by [15]. The low moisture content 1.375% was recorded which was due to reduced 
moisture content by it drying on the field and on storage processes, which was in agreement with the findings of 
Willcock, [16] and Sain, Broadbent [17] who reported that development of microorganisms is practically stopped when 
the water content in straws are minimal. The higher digestible crude protein 3.58% irrespective of the crop is explained 
by the higher crude protein values this satisfied the digestible crude protein maintenance requirements of (1.5 to 3.3%) 
for small ruminants weighing 10 to 40kg as reported by [18] The percentage crude fibre value of 27.56% , the crude 
fibre values differed significantly from 27.54 to 47.34% , the crude fibre recorded satisfied the 18% minimum 
requirement in the diet of ruminants. The % Ash content was 5.51% which satisfied the body weight of 2.5-3 kg DM / 
100 kg live weight (LW), 2. 8-3 kg Dm /100kg live weight in stage of lactation and 1.6-2 kg DM / 100 kg live weight in 
mammary break period respectively, the total carbohydrate 54.2% from this work is within the range recorded for Dusa 
which was 58.88% as reported by Abagala et.,al [19]. 

Table 2; shows the microbiological analysis of the compounded straw feed which revealed a total plate count of 4x10-3 
cfu/g, Mould count of 1 x10-3 cfu/g, while Yeast, Staphylococcus, Coliform, Shigella, Salmonella and Escherichia coli count 
were not detected respectively. Therefore occurrence of microorganisms in straw formulated feed depends mainly on 
the moisture content. pH level is one of the most important factors in the rumen environment because fibrolytic bacteria 
are very sensitive toward pH change. Erdman 1988 stated that the value of 6.0 to 7.0 is considered as optimum activity 
of rumen microbial population for their growth. Straw feed is a bit more resistant against occurrence of microbiological 
agents due to it reduced moisture content. Maintaining a low level of microorganisms in biomass is also important in 
terms of minimizing the health risks associated with exposure of service staff to them and pollutant emissions into the 
environment. 

Mineral content of sorghum and millet compounded straw feed are presented in table 3; above, The results shows the 
presence of Fe, Na, K, Mg, Zn, Cu Mg, and Cr at different concentration while Ni and Pb were not detected in the feed. 
The Iron was within the range of 52mg/kg to 643mg/kg recommended in most of the straw by-products as reported by 
Animal Resources Information System [20]. The content in the feed was 120.4189 mg/kg which was above the critical 
level, this was due to higher Fe content of the soil as well as higher up take of Fe from the soil. Gowda et al [21] reported 
592 ppm of Fe in paddy straw and Yadav et al., [22] reported 530 ppm Fe in wheat straw. Copper (Cu) content was 
14.0666 which were within the range of 10-20 mg / kg is recommended for dairy cows. Zinc is involved in many 
biochemical processes and a deficiency affects a wide range of body functions such as deterioration of hair or wool 
texture, stiff joints and thick, scaly, cracked skin are accompanied or preceded by poor growth. The value of 
12.9195mg/kg was below the Average requirements by EU on July 20, 2016 which was 120 mg/kg for all class of animal 
[23] Manganese (Mg) is an important trace element which is essential for the correct functioning of several enzyme 
systems within the body the value 62.9926 mg/kg of manganese from this work met the recommended value of 
50mg/kg of DM (beefandamb.ahdb.org.uk). Potassium (K) value was recorded as 227.1493 mg/kg which was high than 
122.86 mg/Kg in millet and 122.43 mg/kg of sorghum stover, this is as a result of inclusion of different mineral source 
such as groundnut cake, maize grains etc in the feed. Magnesium (Mg) was recorded to be high of to 568.269 mg/kg 
which varied significantly from 10.00 mg/Kg in sorghum chaffs to 231.95 mg/ Kg in millet stover as reported by Rashid 
[24]. 

5. Conclusion 

This study resolved that millet and sorghum compounded straw feed if supplemented with protein and mineral sources 
will give the required nutritional value for the ruminant animal production.  
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