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ABSTRACT 

 

An experiment was conducted to evaluate the effect of soy straw that formulated as complete feed on the 

performance of beef cattle compared with forage or forage and concentrate. A total of 12 head of Brahman Cross 

beef cattle were divided into three groups based on feed treatment and four replications. The treatments were T0 as 

control, which cattle just fed forage; T1 Cattle fed forage and concentrates; T2 Cattle were fed Complete Feed base 

on soy straw. Forage at T0 was given as much as 10% of the average weight of cattle. Forage at T1 was given as 

much as 8% of body weight, whereas the concentrate was given as much as 2%. Complete Feed base on soy straw 

in T2 was given as much as 5.6% of body weight to fulfill 3% of Dry Matter requirement. Research carried out for 

3 months. The results showed that daily weigh gain in Complete feed (1.70 kg/day) was significantly higher (P< 

0.05) than Forage (0.98 kg/day) and Forage and concentrate (1.11 kg/day). The consumption of crude protein, ash 

and nitrogen free extract (NFE) in Complete feed was higher than Forage and concentrate or Forage alone, whereas 

consumption of dry matter, fat and crude fiber in Forage and concentrate was higher than Complete feed or Forage. 

Feed efficiency of Complete feed (22.22%) significantly higher (P< 0.05) than Forage and concentrate (13.12%) 

or Forage alone (13.76%). Complete feed more dominant in propionic acid production, whereas Forage or Forage 

and concentrate more dominant in acetic acid production.  
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INTRODUCTION 

 

The main problem in the development of Indonesian beef cattle is the shortage of fodder during the dry 

season. In Indonesia, forage is easy to obtain in the rainy season, but in the dry season cattle suffer from lack of feed. 

Farmers only provide agricultural waste, such as rice straw or corn straw which is very low in quality, thus resulted in 

the low productivity of beef cattle. To overcome these problems, it is necessary to fermenting the crop residue and 

adding with concentrate in the form of complete feed. 

The nutrient for beef cattle is required to support the body maintenance, growth, reproduction, and lactation. 

The nutrients need by beef cattle consist of water, energy, protein, vitamin and mineral. For beef cattle, the energy 

source is from carbohydrates, fats and protein. Rapid weight gain requires higher energy feed, especially cereal based 

diets. High starch feed can increase weight gains and feed efficiency [1]. In the traditional approach, the cattle allowed 

to have unlimited access to pasture by farmer. If the pasture not sufficiently high protein contents, the cows will be 

malnourished. Poor quality forage has high proportion of fiber and low digestibility. It may be necessary to supplement 

the poor quality forage with concentrate that may contain soybean meal, rice bran, corn etc. [2].  

Soybean byproducts and waste has a fairly protein content. The ADF content of soybean pod husk and soy 

straw was high (42.08 and 42.76 % respectively), while CP content was low (5.04 and 4.91 % respectively) [3], 

whereas soy hull feed supplementation have a positive effect on production and intake in ruminants. However, high 

level intake can decrease the digestibility due to an increase of passage [4]. Soy straw have CP and CF value 3.18-

6.36% and 44.75-56.69% respectively [5]. Crude protein value of soy straw about 5.10%, and rumen degradation 

percentage in 24 hours about 49.53% [6]. Osmanabadi goat kids that fed of soy straw as much as 50% or 100% DM 

basis were palatable and superior results [7].  
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For increasing the productivity, better to provide the livestock a feed that ready to be given at any time, with 

good quality, which meets the nutritional needs of beef cattle. Feeding a complete feed (total mix ration) that is a 

combination of dry forages and concentrates are expected to overcome these problems. Feed composition in the form 

of complete feed will allow the farmers to give it to livestock, while livestock will get feed that accordance their 

nutritional need. High crude fiber as a result of the use of soy straw that can reduce digestibility, therefore it is 

necessary for fermentation processing. The biological treatments of crop residues can decrease cellulosic fractions, 

and improving the digestibility and feeding value.  

Fermented wheat straw as sole roughage can be made of complete feed by combining with solvent extracted 

mustard cake (DMC) or deoiled rice bran (DRB), maize, uromole bran mixture (UBM) or dried poultry dropping 

(DPD) as ruminant feed [8]. Supplementation of chopped wheat straw with soybean meal can increase straw dry matter 

intake and dry matter digestibility in lambs [9].  

 

MATERIALS AND METHODS 

 

Animals and Dietary Treatments 

There are 12 heads of male Brahman Cross beef cattle, with weight rank 210-230 kg that were divided into 

three feed treatments and four replications. The treatment given is as follows:  

T0: Cows just fed forage 

T1: Cows fed forage and concentrates  

T2: Cows were fed Soy straw based Complete Feed (SBCF) 

 Concentrate used in this experiment was a commercial concentrate. Soy straw based complete feed in T2 

composed of soy straw as much as 35%, and adding with soybean meal, coconut meal, cassava waste, corn flour, 

coffee husk, molasses, mineral, NPN and salt that which has crude protein content 15% (DM). Soy straw based 

complete feed then fermented with cellulolytic bacteria for 10 days in anaerobic condition. The nutrient content of 

forage, concentrate, and soy straw based complete feed (SBCF) are listed in Table 1. 

 

Table 1. Nutrient Content of Forage, Concentrate and Soy Straw Based Complete Feed (100% DM) 
 Ash CP EE CF NFE DE TDN 

Forage 7.542 11.780 7.978 38.853 33.847 3299.91 74.998 

Concentrate 7.492 13.170 7.092 30.997 41.249 3384.47 76.920 

SBCF 9.708 15.146 6.820 27.772 40.554 3339.77 75.904 

 

Intake and Parameters 

The parameters that measure are: daily weight gain, nutrient consumption, feed efficiency, and volatile fatty 

acid (VFA) production. Cattle were weighed at beginning of study and followed every month, using digital scales 

with accuracy 0.5 kg. Body weighing was done in the morning before the cattle are giving feed. 

Forage at T0 was given as much as 10% of the average of body weight of cattle. Forage at T1 was given as 

much as 8% of body weight, whereas the concentrate was given as much as 2%. Soy straw based complete feed in T2 

was given as much as 5.6% of body weight to obtain the Dry Matter need as much as 3% of body weight. Feeding 

experiment to beef cattle was carried out for 3 months. Nutrient consumption calculated by multiplying the daily feed 

intake with the nutrient content of each feed experiments. Feed efficiency is calculated by dividing daily weight gain 

with dry matter intake. Feed efficiency calculation done every month for 3 months.  

The measurement of in-vitro rumen digestion according to [10] method. McDougall’s buffer solution placed 

in the stirrer flask and placed in a heater with temperature 38-39°C. Rumen fluid was filtered and placed in the stirrer 

flask which contain of buffer solution. The ratio of buffer solution and rumen fluid was 4:1, and maintained at pH 6.9-

7.0 with temperature of 38-39°C. Feed sample ± 0.5 gram inserted into the fermenter tube. Taken 50 ml of mixture 

rumen fluid and buffer solution, and put into the fermenter tube and blank tube using dispenser, flushed with CO2 gas 

and closed immediately. After 48 hours of fermentation, fermentation was stopped with soaking the tube in cold water. 

The samples then filtered with filter paper to separate the supernatant for measurement of VFA production using 

chromatography gas [11].  

 

Statistical Analysis 

 The data obtained were analyzed using ANOVA Completely Randomized Design method, if there are 

significant differences continued with DMRT [12].   
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RESULTS AND DISCUSSION 

Daily Weight Gain 

 The average daily weight gain of Brahman Cross cattle that fed forage, forage and concentrates and soy straw 

based complete feed for 3 months listed in Table 2, that shown the heaviest daily weigh gain of beef cattle was obtained 

from T2 (1.70 kg/day), that significantly different with T1 (1.11 kg/day) and T0 (0.98 kg/day). 

 

Table 2. Average Daily Weight Gain of Beef Cattle for 3 Months (Kg/day) 
 1st Month 2nd Month 3rd Month Average 

T0 0.96 ± 0.37 0.97 ± 0.25 1.02 ± 0.25 0.98b ± 0.29 

T1 1.03 ± 0.35 1.06 ± 0.45 1.23 ± 0.20 1.11b ± 0.33 

T2 1.58 ± 0.35 1.67 ± 0.43 1.85 ± 0.49 1.70a ± 0.29 

a,b) a different notation on the same column showed a significantly difference (p<0.05) 

 

Beef cattle require nutrients to support body maintenances, and the excess of nutrients will be used for 

growth, weight gain, reproduction and lactation.  By properly balancing of protein, energy, mineral and other nutrients 

can meet animal to the performance expectations [13]. In this experiment, the fermented complete feed has protein 

content higher than other treatments.  

Complete feed made from fermented wheat straw that combine with solvent extracted mustard cake (DMC) had 

highest result in weight gain in buffalo calves compared with fermented wheat straw combine with other protein energy 

sources. The used of other protein source, such as uromol bran mixture (UBM) produce minimum weigh gain due to 

inefficient to supply protein [14]. Complete feed made from wheat straw and concentrate had increased degradability and 

effective degradability as increase of concentrate level [15]. Supplementation of livestock feed with soybean meal can 

increase total absorbable amino acid and absorbable essential amino acid in the small intestine [16]. In this experiment, 

fermented complete feed (T2) consisted of soy straw and soybean meal that more easily digested by cattle. 

 

Nutrient Consumption 

Beef cattle that consume of fermented complete feed (T2) can consume more protein, ash and Nitrogen Free 

Extract (NFE) higher than other treatments (T1 and T0) as listed in Table 3. 

 

Table 3. Average Daily Nutrient Consumption of Fermented Complete Feed, Concentrate and Forage by Beef 

Cattle for 3 Months (g) 
 DM Ash CP EE CF NFE DE 

T0 7144.08 538.80 841.58 569.96 2775.71 2418.02 235747.8 

T1 8434.33 634.74 1031.37 648.80 3063.41 3056.01 280624.2 

T2 7647.08 742.38 1158.25 521.49 2123.74 3101.22 255395.0 

 

Protein is one of the most important essential nutrients. Protein is many vital functions, such as growth, tissue 

repair, immunological protection, enzyme catalysis, coordinated movement, transport and storage, transmission and 

generation of nerve impulses, control of metabolism, cellular differentiation and growth. Adequate supplied proteins 

provide an essential nutrient for production efficiency [17]. 

The daily protein requirement increase collateral with increasing cow size. When body size is increases, is 

required more protein to maintain the heavier muscle mass and faster gains. The protein need for muscle and organ 

growth is reflected in the daily requirement of protein. Proteins are chemical units contained of hundreds of amino 

acids. Animals that consume protein in their diets can utilize the amino acids for synthesis of body components like 

blood, muscle and other organs [18].  That is why in T2 that consume more protein had dominant muscle growth than 

the other treatments, so the weight gain is also more dominant. High protein content in T2 also provides more protein 

for rumen microbial growth. The numbers of rumen microbes increase the ability to degrade the fiber feed so digestion 

is better. 

Feed Efficiency 

 Feed efficiency is ratio of weight gain and dry matter intake. From Table 4 there are shown that T2 has higher 

feed efficiency than T1 and T0.  

 

Table 4. Feed Efficiency of Beef Cattle for 3 Months (%) 
 1st Month 2nd Month 3rd Month Average 

T0 14.58 ± 5.59 13.53 ± 3.55 13.18 ± 3.20 13.76b ± 0.73 

T1 13.56 ± 4.66 12.60 ± 5.36 13.20 ± 2.11 13.12b ± 0.48 

T2 22.18 ± 4.88 21.85 ± 5.58 22.63 ± 6.03 22.22a ± 0.39 

a,b) a different notation on the same column showed a significantly difference (p<0.05) 
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          Feed is highest variable cost in beef cattle production. An increased in feed consumption means increased cost 

production, if it’s not offset with increased weigh gain, that mean reduced profit value. Variation in beef cattle feed 

efficiency affected by many biological factors. There are many variation factors that affect to feed efficiency: two 

percent from feed intake, five percent from body composition, nine percent from thermoregulation, ten percent from 

digestion, ten percent from activity, thirty-seven percent from animal-metabolism and protein turnover, and twenty-

seven percent from other factor [19].  

Increase in feed intake causes an increase of visceral organ size, which leads to increase energy expense and 

then decrease feed efficiency [20]. Increased the amount of intake, affect decrease feed digestion [21]. Maintenance 

energy requirement per-unit of metabolic body weight is highly correlated with feed efficiency variation [22]. Protein 

turn over impact on growth rate, because exist in the rate of protein degradation and synthesis in animal muscle. In 

this experiment, higher efficiency in T2 treatment indicated that fermented complete feed has good nutrient content 

and more digestible than other feed treatment [23]. 

 

Rumen Fermentation 

Rumen VFA production from beef cattle fed of forage (T0), forage and concentrate (T1) and fed fermented 

complete feed (T2) listed in Table 5, that shown acetic acid level in T0 and T1 significantly higher than T2, whereas 

the propionic acid in T2 significantly higher than T0 but not significantly than T1, and butyric acid level not 

significantly different for all kind of treatments.   

 

Table 5. Rumen VFA production 
 Acetic acid (mmol/lt) Propionic acid (mmol/lt) Butyric acid (mmol/lt) 

T0 34.20a ± 5.51 10.01b ± 3.20 5.30a ± 0.73 

T1 32.93a ± 4.00 12.18ab ± 1.36 5.24a ± 0.48 

T2 22.24b ± 5.87 14.80a ± 1.09 4.94a ± 0.39 

a,b) a different notation on the same column showed a significantly difference (p<0.05) 

 

Acetic acid, propionic acid and butyric acid are the majority of VFA produced in the rumen. The proportions 

of these VFAs are varied depend on the composition of substrate. High forage diets result in a high proportion of 

acetate whereas high concentrate diets increase the proportion of propionate [13]. The feeding of concentrates usually 

produces high propionate proportion and low acetate proportion of the rumen VFA [24]. When large amounts of 

concentrates (or forages are finely ground), the percentage of acetic acid may decreased below 40%, while the 

percentage of propionic acid may increase above 40% [25]. 

The glucose synthesis in the liver is contributed by propionate more than 32% to 73% [26]. The glucose in 

blood oxidized for production of ATP, and provided the carbon chains for production of glycerol. Glycerol is needed 

for production of fatty acids in muscle, and for production glycogen in the muscle or liver [27]. In this experiment, T0 

and T1 more dominant in acetate level that use to fat, whereas T2 that more dominant in propionate level use to glucose 

that can use to make energy to weight gain. 

It can be concluded that beef cattle that fed complete feed based on soy straw had highest daily weight gain 

and feed efficiency because more consumption of protein and NFE, and more production of propionic acid that needed 

to formation of flesh. 
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