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Abstract 

Feed shortage is a critical constraint for scaling-up of cattle production and productivity in Cambodia. This study aims 
to assess growth performance and feed intake by cattle fed sorghum silage and rice straw. Cattle (n = 18) with a variety 
of ages (8 to 72 months old), and body weights (66.0 to 246.6 kg) were used in the feeding test. The cattle were dived 
into two groups; one group was fed rice straw, and the other sorghum silage. The results suggested that use of sorghum 
silage provides a better fibre source for gaining weight quickly after an initial adjustment period. For cattle with a low 
body condition, as they start the trial, the cattle consumed nutrition for body maintenance before consuming for body 
weight gain. The sorghum silage had better nutrient contents, higher crude protein, lower crude fibre, and higher 
energy contents than other forages and provided better growth performance and feed intake of cattle. 
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Introduction 

In Cambodia, cattle are generally kept in small-scale, 4-
5 heads per household, and they are mainly used as labour 
force in agriculture, such as for land preparation, e.g. 
plough, and transportation of agricultural products like 
paddy rice and manure (MAFF 2015). Cattle production 
is primarily based on mixed crop-livestock systems, 
predominantly utilising local yellow breed and Haryana 
crosses. There are very few commercial cattle farms in 
the country (Pham et al. 2015). In the last decade, due to 
beef’s increasing demand and price, particularly for 
western restaurants and hotels, cattle farms have been 
scaling up in both farm size and number (Pham et al. 
2015). 

To scale up cattle farming, the main constraints that 
need to be addressed include: feed availability, low level 
of education of the livestock farmers, unpredictable 
market prices (e.g. too many middlemen), using local 
breeds with low productivity, and the fact that traditional 
management systems still dominate the subsector (Darith 
et al. 2017). Previous studies (Pham et al. 2015; Srean 
2018) showed that shortage of feed is a critical constraint 
for increasing cattle production and productivity. 
Generally, cattle feed deficiency is due to climatic 
variability and arable land devoted primarily to rice 
production. During the rainy season (June – November), 
rice growing occupies a large portion of arable land, 

cattle are typically tethered and fed with native grasses 
by grazing along the roadside. During the dry season 
(December – May), grasses are scarce, and cattle are 
usually fed with rice straw and tethered in rice paddies to 
consume rice stubble. In both seasons, rice straw 
provides roughage but is of limited nutritional value to 
cattle. These feeding regimes are low in protein and high 
in crude fibre (Devendra and Leng 2011). Low nutrition 
limits growth and body condition, reproduction and 
productivity and increases susceptibility to disease 
(Young et al. 2013). 

However, the agricultural development industry has 
recommended the improvement of the livestock sector in 
Cambodia with the animal feed industry as one of the 
most important sectors to be developed in the country. 
Alternatives to rice straw are being explored and this 
research presents findings of one feeling trial using 
sorghum silage. Recently agricultural development 
initiatives have supported the production of sorghum 
silage in Battambang Province, Cambodia. The 
objectives of this study were to assess growth 
performance and feed intake of cattle fed diets of rice 
straw and sorghum silage. 
 
Methods 

The tests of growth performance and feed intake for 
Cambodian cattle were carried out at Research and 
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Training Farm (13°00'26.5" N; 103°18'49.0" E) of the 
University of Battambang in Cambodia. The cattle used 
in the test were a breed of Buffalo and Haryana, which 
were brought from Thailand. Calf and adult cattle were 
included in the test, with age ranging from 8 to 72 months 
old, and body weights ranging from 66.0 to 246.6 kg 
(Table 1). 
 
Table 1: Characteristics of cattle involved in the growth test. 
No. Group Age (months) Sex Initial body weight (kg) 
1 

A 

8 F 66.0 
2 8 F 114.8 
3 17 F 145.8 
4 11 F 162.5 
5 9 M 165.0 
6 36 F 218.9 
7 72 F 220.0 
8 12 M 232.0 
9 48 F 246.6 
 �̅� ± 𝑆𝐷   174.6 ± 60.2 
10 

B 

8 F 102.2 
11 11 F 103.4 
12 36 F 114.3 
13 60 F 128.4 
14 9 M 158.0 
15 72 F 159.7 
16 17 M 175.4 
17 15 M 199.5 
18 24 M 240.9 
 �̅� ± 𝑆𝐷   153.5 ± 46.9 

 

 
Fig. 1: The two groups (A and B) of cattle involved into the growth test. 
The cattle were mainly fed with rice straw and sorghum silage, in group 
A and B, respectively. 

 
To assess the weight gain of cattle fed with rice straw 

or sorghum silage, the18 cattle were divided into two 
groups, A and B (Fig. 1), and then the cattle were mainly 
fed with rice straw and sorghum silage, in group A and 
B, respectively. For the cattle in group A, the feed was 
daily rice straw supplemented with fresh grass as the 
typical diet of cattle in the country. This served as the 
control group. For the cattle in group B they were fed 
with sorghum silage and supplemented with rice straw. 
To get the cattle in group B adapted to the new feed, the 
cattle were fed with sorghum silage for 10 days prior to 
the test. The test was carried out from late January to late 

May, 2019. Daily climate characteristics during the 
feeding test period (January 1st to May 11th, 2019) 
included air temperature, relative humidity, and rainfall 
are presented in Fig. 2. Data on the nutrient contents of 
feed fed to cows in the experiment are presented in Table 
2, their samples were analysed at General Directorate of 
Animal Health and Production, Phnom Penh, Cambodia. 

 

 
Fig. 2: Daily climate characteristics (January 1st – May 11th, 2019) 
including average air temperature (°C), relative humidity (%) and 
rainfall (mm) during the feeding test; the data were collected at the 
Research and Training Farm, University of Battambang. 
 
Data collection and analysis 

The daily feed intake was measured for each cattle group 
(A or B). Body weight of individual cattle was measured 
every two weeks before they were fed. Weight gain (WG) 
of individual cattle was measured biweekly following 
equation: 
 
WG = Wf – Wi 
 
where, Wi = initial body weight (kg), and Wf = final body 
weight (kg).  
 

To test whether the mean of the daily feed intake, and 
biweekly WG differ between group A and B, the non-
parametric test of two samples was applied for 
homogeneity by Wilcoxon test (Wilcoxon 1945) in R 
statistic software, version 3.3.3 (R Core Team 2017). All 
the plots were performed using ‘ggplot2’ R package 
(Wickham 2011).   

 
Table 2.  Nutrient contents of forage provided during the experiment. 

Forage Dry matter (%) Moisture (%) Crude protein (%) Crude ash (%) Crude fibre (%) Crude fat (%) pH ME (kcal/kg) 
Sorghum silage 21.8 78.2 11.7 2.53 34.6 1.24 4.01 1,921 
Local grass 27.9 72.1 8.3 3.70 38.1 1.20 NA 1,490 
Rice straw 91.0 8.98 3.5 9.87 36.7 1.33 NA 733 
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Results 
 
The daily feed intake for each cattle group is presented in 
Fig. 3, showing the variation of the amount of daily feed 
intake for both rice straw and sorghum silage. The 
amount of sorghum silage was higher than rice straw 
based on actual moisture, and vice versa when the rice 
straw and sorghum silage are the same moisture content. 
The feed intake of cattle with Sorghum silage were about 
60–90 kg/group, equalled to 7.5–11.3 kg/head per day or 
1.6–2.5 kg/head per day in dry matter intake (DMI). 
While, the average of initial body weight of cattle in this 
group was 149.7 ± 45.9 kg. Feed intakes of cattle with 
Rice straw were about 30–60 kg/head, equalled to 3–6 
kg/head per day or 2.73–5.46 kg/head per day in DMI. 
Whereas, the average of initial body weight of cattle in 
this group was 182.1 ± 11.81 kg. 

However, since the nutrient content in this silage is 
higher, it therefore showed higher body weight gain (Fig. 
4). It is important to note that the daily weight gain during 
this feeding test were actually only about 0.02 kg/head 
per day in Rice straw cattle and 0.04 kg/head per day in 
Sorghum silage. These results suggest that this present 
experiment was under the recommended body weight 
gain with the recommended DMI. This condition might 
be more due to the high body weight variation used in 
this growth test, particularly since the weight of younger 
cattle will change faster than older cows. 

 

 
Fig. 3: Daily feed intake of cattle in each group (9 cattle) from the first 
to last day of the test, and feed with moisture content: a). 78.2% and 
9.0% for sorghum silage and rice straw, respectively; and b). 9.0% for 
both sorghum silage and rice straw. 
 

Biweekly weight gain of cattle in the sorghum silage 
group (B) improved significantly after three-month 
feeding with sorghum silage (Fig. 4). This suggests that 
the first six weeks, cattle maintained their body weight 
while adapting to the new feed (sorghum silage). 

Over the four-month feeding test, the average total 
weight gain of cattle per head in sorghum silage group 
(48.70 kg) was greater than those in rice straw (26.45 kg) 
group (P < 0.13); this indicates that the sorghum silage 
provided better feed nutrition compared to the rice straw. 
Feed eaten per kilogram gained (feed conversion) was 
25.61 kg and 2.64 kg for rice straw and sorghum silage, 
respectively; both feed at moisture of 9%. 
 

 
Fig. 4: Biweekly weight gain of cattle in sorghum silage (B) and rice 
straw (A) groups over the sixteen weeks of feeding trials; n = 9 for each 
group. Vertical bars indicate standard errors. Stars indicate which 
means differed between groups (Wilcoxon test; α < 0.05). 
 
Discussion 

In the first 4 – 6 weeks, cattle with Rice straw showed 
higher body weight gain. However, gradually it 
decreased, while cattle with Sorghum showed increasing 
body weight gain all the way to the end of the experiment. 
Although it was indicated that the rice straw group 
apparently adapted easily to rice straw, sorghum silage 
had better nutrient contents, higher crude protein, lower 
crude fibre, and higher energy contents than other forages 
given. Therefore, the cattle that consumed sorghum 
silage eventually reflected higher body weight gain. This 
finding supports the results of other studies showing that 
substituting rice straw with 500 g/kg of dry matter 
cassava pulp in a fermented total mixed ration was 
reported effective for improving Zebu cattle productivity, 
including body weight gain, nutrient intakes, nutrient 
digestibility, ruminal metabolism, energy intake and 
energy efficiency (Kongphitee et al. 2018). Additional 
research results also support these present results that 
nutrient intakes of dry matter, organic matter, NDF 
(neutral detergent fibre), ADF (acid detergent fibre) and 
daily weight gain of  cattle fed rice straw and grass were 
lower than those with these forages plus additional 
fodder, i.e. cassava foliage (Sath et al. 2012).  
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In this study, the DMI of cattle for Rice straw was 
found in the range of the recommended rate, whereas for 
Sorghum silage was under the recommendation. Based 
on nutrient requirement especially DMI for cattle, 136.2 
to 181.6 kg body with 0.23 kg/day daily weight gain are 
3.5 to 4.4 kg/head per day (NRC 1984). 

There are very few commercial cattle farms in 
Cambodia and due to the increase in demand, scaling up 
of cattle production is growing. However the cattle 
industry cannot grow if there is not an accompanying 
growth in the availability of cattle feed (Pham et al. 
2015). This research tested one alternative for cattle feed: 
sorghum silage.  For this research we fed two groups of 
cattle different diets and tested the impacts on cattle 
growth. The results suggested that use of sorghum silage 
provides a better fibre source to gain weight quickly. 
However, because the cows used for this trial had low 
body conditions, the first two months of feeding the cattle 
they consumed feed for nutrition to maintain body 
weight, and then they were able to gain additional weight 
throughout the trial. These results suggest that the 
mentioned roughage sources could be use alone or with 
sorghum silage and fresh grass or rice straw in 
combination in feeding cattle. 

Conclusion 

The average total weight gain of cattle per head in 
sorghum silage group (48.70 kg), gained greater than 
those in rice straw (26.45 kg) over the four months 
feeding trial. Feed conversions were 25.61 kg (with rice 
straw) and 2.64 kg (with sorghum). The dry matter 
intakes (DMI) were 1.6-2.5 kg/head per day with 
Sorghum silage and 2.73–5.46 kg/head per day in cattle 
with Rice straw. The cattle fed with Sorghum silage 
performed better growth than those with Rice straw. 
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