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TÓM TẮT 
Một nghiên cứu vỗ béo bò đã được tiến hành nhằm xem xét ảnh hưởng của hàm lượng rỉ mật 

cao trong khẩu phần vỗ béo và so sánh khẩu phần rỉ mật cao với khẩu phần truyền thống. 18 bò đực 
Lai sind (18 tháng tuổi, 176 kg (SD = 4 kg), nuôi nhốt cá thể, được phân ngẫu nhiên vào 3 khẩu phần 
và được nuôi trong 90 ngày. Khẩu phần đối chứng truyền thống gồm cỏ voi tươi (Penisetum 
purpureum), bột ngô, cám gạo và rơm (10% protein thô). Hai khẩu phần rỉ mật có 14% protein thô và 
gồm 48% rỉ mật mía, 26% thức ăn thô, 19% hạt bông nghiền, 5% khô dầu lạc, 1% urê và 1% premix 
vitamin và khoáng theo chất khô. Thức ăn thô ở hai khẩu phần thí nghiệm là cỏ Pangola khô hoặc 
rơm chặt nhỏ. Lượng thức ăn ăn vào (g chất khô/kg khối lượng/ngày) không sai khác có ý nghĩa ở hai 
khẩu phần rỉ mật (khẩu phần thí nghiệm). Tăng trọng ở bò ăn khẩu phần rỉ mật - Păngola khô cao hơn 
tăng trọng của bò ở khẩu phần rỉ mật - rơm và khẩu phần đối chứng truyền thống (P<0,05). Tỷ lệ giữa 
thức ăn ăn vào/tăng trọng (kg chất khô ăn vào/kg tăng trọng ở bò ăn khẩu phần rỉ mật thấp hơn tỷ lệ 
này ở bò ăn khẩu phần đối chứng truyền thống (P<0,001). Có thể kết luận rằng: khẩu phần rỉ mật với 
rơm hoặc cỏ khô Păngola là nguồn xơ có thể cho tăng trọng từ 0,6 đến 0,7 kg/ngày ở bò vỗ béo, trong 
khi đó khẩu phần đối chứng truyền thống ở Việt Nam chỉ cho tăng trọng khoảng 0,25 kg/ngày. 

Từ khóa: Lượng thức ăn ăn vào, tăng trọng, tỷ lệ thức ăn ăn vào/tăng trọng. 

SUMMARY 
A study with finishing beef cattle was made to study the specific effects of a high molasses 

content in the diet for finishing beef cattle as compared to a traditional diet. 
The study was done with eighteen Laisind steers (18 month old and 176kg (SD = 4 kg). Cattle 

were housed individually and fed on one of the three diets for a period of 90 days. The control 
traditional diet consisted of freshly harvested Elephant grass (Penisetum purpureum), maize meal, 
rice bran and rice straw (10% crude protein CP). The two molasses-based diets contained 14% crude 
protein and included 48% sugarcane molasses, 26% roughage, 19% ground whole cotton seed, 5% 
ground nut cake, 1% urea and 1% vitamin/mineral premix on the dry matter basis. The roughage 
component in the two molasses-based diets was either chopped Pangola grass hay or chopped rice 
straw. Feed intake (g DM/kg live weight/d) did not significantly differ between dietary treatments. 
Cumulative live weight gain for cattle fed the Pangola hay-molasses diet (PHM) was higher (P<0.05) 
than for both  the straw-molasses diet (SM) and the control diet. Feed: gain ratio (kg DM intake/kg live 
weight gain) for cattle fed on the molasses-based diets was lower (P<0.001) than that of cattle fed on 
the traditional Vietnamese finishing diet. It was concluded that molasses-based diets with rice straw 
or panola hay as a fiber source can support growth rate of 0.6 to 0.7 kg/day in finishing cattle while 
the traditional finishing diets can support growth rate of around 0.25 kg/day only in finishing cattle. 

Key words: Feed intake, live weight gain and feed: gain ratio. 

1. INTRODUCTION  
In recent years the sustainability of animal 

production has been stressed in view of the increasing 

human population and climate changes (Pollock, 
2008). In Vietnam cattle have been raised by 
Vietnamese farmers in extensive and semi-intensive 
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systems (Eguienta et al., 2002) for thousands of years. 
Cattle production is vital for the supply of beef, 
draught power (e.g. oxen-ploughing), and also for 
fertilizer used in crop-production in most rural areas. 
It also serves as a means of saving money (Hieu et al., 
1994., Eguienta et al., 2002). Because of the limited 
amount of grazing land, cattle traditionally graze on 
common land, roadsides, and areas around cultivated 
plots, and also on land unsuitable for cultivation. In 
addition in a few months before slaughter cattle are 
commonly fed with untreated crop residues at night 
time and some concentrates. With these sources of 
feeds (e.g. natural grass and straw – main sources of 
crop by-products) the animals receive a diet with a 
low nutritive value (Hieu et al., 1994). On this diet  
animals have a very low rate of growth and they can 
typically gain 0.1 to 0.2 kg/day (Ba et al., 2008a; Ba et 
al., 2008b). So the major constraints which contribute 
to the poor performance of cattle are shortage of  feeds 
and improper feeding management (Hieu et al., 1994).  

Molasses is a locally available throughout 
Vietnam in large quantities and it is an inexpensive 
ingredient. Normally, molasses used as dust reducing 
agent in coumpound feeds and supplemented at 
around 4 to 5% in diet DM of cattle (Whythes et al., 
1978). The question arises of how gain in cattle can 
increase with molasses. Since the study on molasses 
as a major source of dietary energy for ruminants by 
Preston et al. 1967 in Cuba many`more on this 
feedstuff for ruminants have been done (McCrabb et 
al., 2000, Tham et al., 2008). Molasses can support 
high growth rates of cattle in intensive feeding 
systems (Prior 1996). Under experimental conditions 
in Australia, it has been shown to be a viable feed 
resource for intensive finishing of beef cattle (Hunter 
2000, McCrabb et al. 2000).  It contains high levels 
of energy (10.8 MJ Metabolizable Energy (ME)/kg 
DM) (Whythes et al., 1978). This energy level is 
comparable to energy levels found in cereal grains 
(Whythes et al., 1978).  

The question arises how `molasses can be used 
efficiently in the Vietnamese cattle grower diet. 
Since it is cheap and locally available in Viet nam, 
it is important to know how can it be used in an 
extensive system, where the roughage available are 
rice straw, elephant grass and pangola of low 
quality with their CP contents of around 3 to 5 %. 
There are many studies with molasses and 
conclusions from these studies are that molassed 
based diets need to be supplemented with extra 
forages (Elias et al. 1969) and with additional 
nitrogen sources (Preston et al., 1967; Preston and 

Molina, 1972), and grain (Smith et al., 1960; 
Gulbransen, 1985).  However, how molasses works 
in protein supplemented diets containing low 
quality forages and by-products such as Pangola 
hay, rice traw without added grain is still not clear.  

The aim of this experiment was to determine 
digestibility and performance characteristics (feed 
intake, feed digestibility, live weight gain and feed: 
gain ratio) for Laisind cattle fed on diets which 
contain 48% molasses. The diets were composed 
with added straw or panga grass`and compared to a 
control diet (a traditional Vietnamese feed) with 
similar CP level but based on elephant grass. It is 
thought that molasses as an easy accessable form of 
energy in the rumen will increase digestibily of 
crude protein and energy and increased amino  acid 
supply for growth compared to the low CP and 
energy control diet  

The hypothesis in this study was that molasses 
in the diet can be used  efficiently in cattle finishing 
rations in an extensive system.  

2. MATERIALS AND METHODS 
2.1. Location of the study 

The experiments was carried out at Bavi 
Forage and Cattle Research Station, belonging to 
National Institute of Animal Sciences (NIAS). Bavi 
Forage and Cattle Research Station in Hanoi 
Capital, Northern Vietnam is located at 105o47’E 
longitude and 21o05’N latitude. 

2.2. Experimental animals, feeds and management 
Eighteen Laisind bulls (Vietnamese Yellow 

Cattle x Red Sindy), initially aged about 18 months 
old and 176 kg (SD = 4kg) live weight, were 
individually identified by colored ear tags and 
housed in individual pens and allowed free access 
to drinking water at BaVi Cattle and Forage 
Research Centre, Hanoi Capital, Vietnam. De-
worming of all animals with Fasinex (Ciba Co., 
Switzerland) for the control of internal parasites 
was done one month after confinement in the pens. 
In order to reduce the effects of differences in 
nutritional history between individuals, all cattle 
were fed on the same Straw-molasses diet 
(described below) for a period of one month prior 
to any experimental measurements being made. 
After this period the cattle were weighed and 
randomly allocated to one of three diets used, 
namely the control, Straw-molasses and Pangola-
molasses diets in an experimental period of 90 day. 
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Table 1. Ingredient compositions (% DM basis) of the Straw –molasses(SM) and 
Pangola grass hay-molasses (PHM) diets 

Ingredient Rice straw based diet Pangola hay based diet 

Molasses 48.7 48.4 
Rice straw 25.3 0.0 
Pangola hay 0.0 25.7 
Cotton seed 18.8 18.7 
Ground nut Cake 5.1 5.8 
Urea 1.0 0.8 
Premix 0.8 0.8 

Table 2. Dry matter (DM), crude protein (CP) and gross energy (GE) of individual feed ingredients 
in the control diet, the Straw –molasses (SM) and Pangola grass hay-molasses (PHM) diets 

Dietary components DM (%) CP (g/100g DM) GE (MJ/kg DM) 

Elephant grass 16 3.0 17.7 

Rice straw 88 4.2 17.4 

Rice bran 89 9.1 17.8 

Maize meal 89 9.6 18.3 

Cotton seed 93 22.3 14.21 

Ground nut cake 94 53.6 17.20 

Pangola hay 94 4.9 10.60 

Control diet* 
Experimental diets: 

36.85 7.38 17.94 

Rice straw – based (SM) 75.0 14.3 17.6 

Pangola hay - based (PHM) 77.0 14.2 18.2 

* Control diet did not  include rice straw 

Control diet: is a diet representative of a 
traditional feeding system used to finish cattle in 
Quang Ngai Province, central Vietnam and 
compose 5 kg/day freshly harvested Elephant grass 
(Penisetum purpuseum), a mix of 1 kg maize meal, 
1 kg rice bran (about 10 % CP) and ad libitum rice 
straw. The two molasses-based diets were 
formulated to contain 14% crude protein. The 
Straw-molasses diet contained 48.7% molasses, 
25.3% rice straw, 18.8% ground cotton seed, 5.1% 
ground nut cake, 1% urea and 0.8% 
vitamin/mineral premix (Hanimix B, Hanvet 
Company, Vietnam). The Pangola-molasses diet 
contained 48.4% molasses, 25.7% Pangola hay, 
18.7% cotton seed, 5.6% ground nut cake, 0.8% 
urea and 0.8% vitamin/mineral premix. The 
chemical composition of the individual ingredients, 
and of the two molasses-based diets are presented 
in tables 1 and 2.  

Cattle fed on the control diet were initially 
offered 5 kg/day freshly harvested Elephant grass 
(Penisatum purpuseum) at 0800 hours.When this 
was consumed they were offered 1 kg maize meal 
which was mixed uniformly with 1 kg rice bran. 
After  this had been consumed they were offered 
rice straw offered ad libitum.   

The two treatment groups received the 
molasses-based diet before feeding rice straw and 
pangola hay were collected from the station. 
Molasses, cotton seed cake, ground nut cake, urea 
and vitamin/mineral premix were purchased at local 
markets. Before feeding, rice straw, pangola hay 
were chopped into 10-20 cm lengths, and cotton seed 
cake, ground nut cake were ground through a sieve 
of 2 mm. All feeds were thoroughly  mixed with a 
urea-molasses solution and these after mixing the  
feeds were used for three successive days.  
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The experiment lasted 90 days and feeds were 
offered individually to the animals in exactly the 
same routine as was planned for use during the 
experimental period. Animals in the two molasses-
based diets were fed twice daily in equal amounts 
in the morning (08.00 h) and afternoon (16.00h). 

2.3. Experimental design, measurements 
Eighteen Laisind bulls (Vietnamese Yellow 

Cattle x Red Sindy), were randomly allocated to 
three dietary treatments. The animals were weighed 
before feeding in the morning at the beginning and 
at the end of experiment every 10 days. Cumulative 
live weight gain (kg) was calculated by subtracting 
the live weight of cattle at the beginning of the 
experiment from the final measurement of live 
weight.. 

Daily feed intake was measured for each 
individual animal. Total DM intake (DMI) was 
estimated directly by the difference between the 
weight of feed offered and the refusal for each 
animal. Every morning before delivering feeds to 
animals, the feed refusals of each animal were 
removed and weighed. Representative samples of 
each of the feeds and refusals were taken for each 
15 days for dry matter and chemical analysis. Feed 
conversion ratio (FCR) was calculated from 
average daily gain (ADG) for the 90 days for each 
animal.  

In vivo digestibility of experimental diets was 
done during the last 5 days of experimental period. 
(i.e. day 85 to 90) in 3 cattle per dietary treatment. 
Total faecal dry matter output was measured by 
manual collection, made possible by 24 hour per 
day supervision. Samples of feed offered and feed 
refusals of individual animals were taken daily. The 
faeces voided by each animal were weighed and 
sampled once daily at 07:00 and 10% of faeces was 
sampled for chemical analysis. Samples of feeds, 
refusals were dried at 55oC to a constant weight for 
DM content determination. The samples were 
analyzed for crude protein (CP) (AOAC,1980; 
Kjeldahl N x 6.25), ether extract (AOAC, 1980; 
Soxhlet procedure), NDF, ADF (Van Soest et al., 
1991). Gross energy content of feeds or rations was 
determined using an adiabatic bomb calorimeter. 

2.4. Data analysis 
Data was statistically analyzed by analysis of 

variance with one factor (i.e. dietary treatment. The 
significance of the difference between individual 
treatment means was determined using the least 
significant difference (LSD) test. Data from one 

animal fed on the Pangola-molasses diet and one 
animal fed on the Straw-molasses diet were 
excluded from the analysis because of sickness that 
resulted in a marked reduction in feed intake and 
live weight gain.   

All data were analyzed statistically by using 
the GLM and ONE-WAY ANOVA procedures of 
Minitab Software, version 14.0 (Minitab, 2003). 
The statistical model used in the analysis of date 
was:Yij = μ + Ti+ eij  where Yij is the dependent 
variable, μ is the overall mean,  Ti is the effect of 
rations and eij is the random error, independent and 
normally distributed.  

3. RESULTS 
Development of live weight of cattle 

throughout the experiment is presented in Figure 1. 
Cumulative live weight gain (kg) for cattle fed the 
Pangola-molasses diet was 23% greater (P<0.05) 
than for cattle fed the Straw-molasses diets, which 
in turn was greater (P<0.05) than the control diet. 
Daily live weight gain (kg/d) for cattle fed on the 
Pangola-molasses and Straw-molasses diet were 
higher (P<0.05) than cattle fed on the control diet. 

Dry matter intake (kg DM/d) for the Pangola-
molasses diet was higher (P<0.05) than for the 
control diet, but was not significantly different from 
the Straw-molasses diet (Table 3). When feed 
intake was expressed relative to live weight (g 
DM/kg live weight/d) there was no significant 
difference between the three dietary treatments 
(Table 3). For the control diet, the average daily 
DM intake of the individual components were 0.77 
kg/d for Elephant grass, 1.77 ± 0.01 kg/d for 
concentrate (i.e. maize meal and rice bran) and 1.60 
kg/d for rice straw. 

Actual CP intake (gCP/d) for the Pangola-
molasses diet was highest, followed by actual CP 
intake (gCP/d) for the Straw-molasses diet 
(P<0.05). Actual CP intakes (gCP/d) for the 
Pangola-molasses and for the Straw-molasses diet 
were significantly higher than that for the control 
diet (Table 3). However, actual GE intake (MJ 
GE/d) for the Pangola-molasses diet was higher 
(P<0.05) than for the control diet, but was not 
significantly different from the Straw-molasses diet 
(Table 3). 

Feed: gain ratio for cattle fed on both the 
Pangola-molasses and Straw-molasses diets were 
higher (P<0.01) than cattle fed on the control diet 
(Table 3).  
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Figure 1. Bavi Experiment 1 growth path (number 18 excluded) 

Table 3. Feed intake, live weight gain and feed: gain ratio of Laisind cattle fed on the control and the 
Pangola-molasses and Rice-molasses diets 

 Control 
N = 6 

SM diet 
n = 5 

PHM diet 
n = 5 SEM Sig. 

Live weight gain (kg/day) 0.25a 0.62b 0.73b 0.036 P<0.05 

Cumulative live weight gain (kg) 22a 53b 65c 3.33 P<0.05 

DMI (kg/day) 4.17a 4.36ab 4.68b 0.146 P<0.05 

DMI (g/kg live weight/day) 22.6 21.6 22.1 0.667 ns 

Actual CP Intake (kg/day) 256.12a 624.58b 664.56c 45.68 P<0.05 

Actual GE intake (MJ/day) 72.45a 76.92b 74.76b 5.72 P<0.05 

Feed: Gain ratio 17.9a 7.3b 6.4b 0.666 P<0.01 

Dry matter digestibility (%) 61a 70b 71b 2.330 P<0.05 

Values bearing different superscripts a, b, c, d, e in rows differ significantly P< 0.05 

Feed dry matter digestibility (%) for cattle fed 
on both of the Pangola-molasses (71, n = 3) and 
Straw - molasses (70, n = 3) diets were higher 
(P<0.05) than for cattle fed on the control diet (61, 
n = 3).   

When feed intake and live weight gain were 
analyzed separately for each month of the 
experiment the following observations were made. 
Feed intake (kg DM/day) for the molasses-based 
diets was lower (P<0.05) in the third month of the 
experiment compared to the first and second month, 
whereas with the control diet intake in all months 
are similar  (Fig. 2).   

Live weight gain for the molasses-based diets 
in the third month of the experiment was lower than 
in the first two months of the experiment, (Fig. 2).  

Cattle were slaughtered at the completion of the 

experiment. The carcass weight of the control, 
Pangola-molasses and Straw-molasses fed cattle were 
85.8 ± 1.2 kg, 110.4 ± 1.9 kg and 118.8 ± 1.5 kg, 
respectively. The dressing percentage of the Pangola-
molasses (48.3%) and Straw-molasses (48.0%) were 
higher (P<0.05) than the control diet (44.0%). 

4. DISCUSSION 
Early research on molasses Elias et al.,1969, 

Preston and Molina,1972, Ferreiro et al., 1979, 
Sanchez and Preston, 1980, Hennessy and Murison, 
1982, Gulbransen,1985, Brown, 1993, Norton et 
al., 1994, Peiris et al., 1998, Hunter, 2000, has 
focussed  on intensive systems. The reason for an 
increasing interest in cane molasses is that it can 
also be used as renewable sources of biomass in the  
for present energy crisis (Leng, 2008).      
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Figure 2. Feed intake, liveweight gain and feed gain ratio for the control and 
molasses-based diets during the three months of the experiment 

When compared to feeding Vietnamese 
Laisind cattle on the control diet (i.e. a traditional 
Vietnamese feeding system), intensive feeding of 
these cattle on mixed rations containing 48% 
molasses (DM basis) was associated with 140 – 190 
% higher live weight gain, 140 – 180 % higher feed 
conversion efficiency and 28 – 38 % more carcass 
weight. These responses confirm the results of 
experiments in northern Australia using Brahman 
crossbred beef cattle demonstrating acceptable levels 

of growth performance when fed diets containing 
similar levels of sugarcane molasses (Hunter 2000, 
McCrabb et al. 2000).  

In another study  reported by Araba et al., 
(2001), it was found that there was a close 
curvilinear relationship between molasses level and 
digestibility coefficients for dry matter, energy and 
cell wall constituents, with highest values noted 
with 40% molasses in the diet dry matter.  
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The improved performance (i.e. live weight 
gain, feed: gain ratio) of cattle fed on the molasses-
based diets compared to the control diet was partly 
related to the higher in vivo DM digestibility of the 
molasses based diets (i.e. 71% and 70 % vs. 60%) 
and also to actual CP and GE intakes. It is found 
that the crude protein intake for the control diet was  
lower than 10% of DM in feed intake, as`planned 
and also much lower than 14.3 % for the Straw-
molasses diet and 14.2 % for the Pangola-molasses. 
In general, optimal microbial protein synthesis is  
obtained when CP content in diets ranged from 11 
to 13% (Karsli and Russell 2002).  

The level of CP content of 14 to 15 % in 
molasses rations is sufficient to sustain medium to 
high growth. Thus there are differences in energy 
content and in CP contens of the three diets  The 
low protein content for the control diet is indicative 
of intake in many Vietnamese feeding systems, 
Mostly they focus on including energy rich 
concentrates (e.g. maize, cassava, rice hulls) rather 
than providing sufficient dietary protein for growth 
(Ba et al., 2008a; Ba et al., 2008b). Clearly, a 
simple nutrition intervention that could be applied 
for these traditional feeding systems would be to 
correct the protein inadequacy by supplementing 
the diet also with an additional source of nitrogen.  

Cumulative live weight gain for cattle fed on 
the Pangola-molasses diet was 12 kg higher 
(P<0.05) over the 90 day feeding period compared 
to cattle fed on the Straw-molasses diet. The reason 
for the higher performance of cattle fed on the 
Pangola-molasses diet is not known, because the 
crude protein content of the Pangola hay (4.9 %) 
and Rice Straw (4.2 %) component of the diet, and 
the digestibility of the complete Pangola-molasses 
(71±2 %) and Straw-molasses (70±2 %) diets were 
not different. However digestibility on pangala 
grass was higher.  

Also actual CP intake of cattle fed on Pangola-
molasses diet was sighnificantly higher than that of 
cattle fed on the Straw-molasses diet (P<0.05). May 
be the difference in actual CP intaked led to 
difference in liveweight gain. It is concluded that 
compared to control diet rice straw with molasses is 
an acceptable forage component but not compared 
to Pangola-molasses. Feed intake (kg/d) of the 
molasses-based diets was analyzed on a monthly 
basis Feed intake during the third month of the 
experiment was lower (P<0.05) than during the first 
and second month of the experiment. This is 
thought to be  related to the mature body weight 
which in cattle on molasses-based diets (Nguyen 

Van Thuong 1996, Hicks et al., 1990) is nearer than 
for control animals. The latter group was 30-45 kg 
lighter at the end of the experiment  

The ADG of finishing cattle fed on two 
molasses based diets in the present study ranged 
from 0.62 to 0.73 kg was in agreement with the 
result reported by Sanchez and Preston, (1980). 
They fed Holstein, Brown Swiss and Zebu cattle 
with the initial liveweight of  approximately 270 kg 
fed molasses diets with 1 kg of cotton seed had an 
ADG during 75 experimental days of 0.545. The 
ADG of finishing cattle fed on the control diet  in 
the present study was 0.25 kg was  also in 
agreement with the result reported by Sanchez and 
Preston, (1980).  

In their experiment Holstein or Brown Swiss 
or Zebu cattle with the initial liveweight of 
approximately 270 kg fed molasses diets without 
cotton seed supplemetation had ADG during 75 
experimental days of 0.2.52. The ADG of  around 
0.25/day was also reported by Gaya et al., 1979 in 
the similar diets and by Tham et al., (2008). In 
Brahman crossbred steers of 230kg fed on diets of 
ammoniated (stargrass (Cynodon nlemfuensis 
Vanderyst var. nlemfuensis) hay supplemented with 
liquid cane molasses (MOL) can gain 0.76 kg 
(Brown, 1993). The ADG of finishing cattle fed on 
two molasses based diets in the present study 
ranged from 0.62 to 0.73 kg was lower than ADG 
of cattle fed high molasses based diets reported by 
Fielding and Kyomo (1979). In their study cattle 
fed on a basal diet of molasses/urea and small 
amount of poor quality forage supplemented with 
cottonseed meal (700 g/d) and rice polishings (300 
g/d) obtained ADG of 800 g/day.  

Animals in this study consumed amounts of 
feed as DM of about 2.16 to 2.26 % of BW. These 
values are slightly lower than DM intake values 
suggested by Preston and Willis (1967) for heifers 
weighing 200 kg BW. They consumed amounts of 
total DM equal to around 2.8 to 3% BW. FCR of 
the cattle fed on two molasses based diets of 6.4 to 
7.3 kg DM of feed/kg gain in the present study 
were in the range suggested by ARC (1984); NRC 
(1984); INRA (1989); Rajan (1990); Perry (1990) 
and AFRC (1993) and higher than 11.78 of 
Holstein or Brown Swiss on Zebu cattle fed on a 
high molasses diet supplemented with 1 kg of 
cottonseed Sanchez and Preston (1980). 

This experiment demonstrates that rice straw, 
which is widely available in Vietnam can be used 
as a feed resource for growing cattle. It can support 
relatively high growth rates in Vietnamese beef 
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cattle when included as a component in  a 
molasses-based diet. Further research is needed to 
investigate the optimum level of incorporation of 
rice straw into rations of beef cattle. Furthermore 
various factors associated with management of rice 
production (season, variety) need to be evaluated 
for  performance of cattle fed molasses-based 
diets..growth rate, feed utilisation of cattle and 
quality of beef. 
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