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ABSTRACT: The objective of the present study was to evaluate different concentration levels on the feed § ? ? = ﬁ
intake and nutrient digestibility of different beef cattle breeds. Twenty beef cattle (13 months of age) were g 228 W
allocated in a group of Latin square design 4x (5x5). The first factor was cattle breeds (Brahman, Black 3 Z 2 § g
Angus, Charolais, and Red Angus). Furthermore, the concentrate feed levels were 0, 0.5, 1.0, 1.5 and 2.0 Z2 g 313
kg/animal/day, corresponding to CO, C0.5, C1.0, C1.5, and C2.0 as treatments. The basal diet was fresh g % % E 2
Elephant grass (5 kg/d) and ad libitum rice straw. Beef cattle were adapted to ration for 7 days followed by 7 gt 35 >
days of sample collection and dissecting samples. The results showed that dry matter intake (kg/100kg live & B : § 3
weight) was significantly different among cattle breeds, the highest value was for Charolais (2.37 kg) and the I § 3 S o
lowest value was for Brahman cattle (2.15 kg). The dry matter digestibility of Brahman (62.0%) was higher § REPR E

than Black Angus (53.1%), Charolais (53.3.7%), and Red Angus (54.7%). However, the daily weight gain of
Brahman was lower than Black Angus, Charolais, and Red Angus cattle (351, 403, 464, and 492
g/animal/day, respectively). Both digestibility (%) and digestible value (kg) increased and were affected by
treatments. In detail, the CP digestibility was significantly higher for the C2.0 (73.4%) compared to C1.5,
C1.0, C0O.5, and CO (68.6, 65.7, 61.2, and 53.4%, respectively), while C1.0 was similar to C0.5 and C1.5
treatments. Thus, the daily weight gain (g/animal/day) were 214, 337, 451, 540, and 595 g (P<0.05) for CO,
C0.5, C1.0, C1.5, and C2.0 treatments, respectively. The conclusion was that Brahman cattle had higher
digestibility than Black Angus, Charolais, and Red Angus. In addition, the concentrate supplementation level
from 1.0 to 1.5 kg per day in diets could be properly recommended for farmers’ practice in terms of feed
utilization.

Keywords: Beef, Breeding, Cattle, Crossbred, Digestibility, Supplementation.

Abbreviations: EG: elephant grass, RS: rice straw, Co.: concentrate feed, DM: dry matter, OM: organic matter, CP: crude
protein, NDF: neutral detergent fiber, ME: metabolic energy; ADG: average daily gain, CLs: concentrate levels. CO, CO.5,
C1.0, C1.5 and C2.0 corresponding to 0, 0.5, 1.0, 1.5 and 2.0 kg concentrate/animal/day.

INTRODUCTION

A total of Zebu crossbred cattle from Brahman, Ongole, Sindhi breeds were developed the most in An Giang province
(Khang, 2004). The dry matter intakes of supplemental feed in diets of beef cattle at 6, 12, 18, 24, 30, and 36 months of
age are 0.29, 0.63, 0.94, 1.41, 2.11, and 2.15 kg DM/day (Truong and Thu, 2019). Thus, the amount of dry matter, crude
protein, and metabolic energy consumed are lower than the nutrient requirements of Zebu cattle (Truong and Thu, 2019).
The crossbred beef cattle is produced from the artificial insemination between Zebu cattle groups and the improved
breeds such as Angus, Charolais, Wagyu, etc. (Vu et al., 2021).

These crossbred cattle have better beef performance compared to the local breeds, nevertheless, they require
higher-quality diets, while in tropical developing countries high fiber diets are usually applied for beef cattle, due to the
utilization of locally available low cost forages (Mwangi et al., 2019; Favero et al.,, 2019). Besides, the nutrient
requirements of beef cattle depend on the age of cattle. After weaning, calves experience stress, then at 9-12 months of
age they will recover (Hue, 2010).

Therefore, 13 months of age is a better period for the performance of cattle. The concentrate feeds play a crucial
role in improving beef production by providing energy, protein, minerals, and other micro-nutrients. While previous studies
on concentrate supplementation feed to improve nutrition and beef performance in An Giang province have been still
limited. The hypothesis of this field trial is that beef cattle that are reared traditionally by the local people would not be
suitable for high-produced beef cattle.

Thus, the goal of this study was carried out to evaluate the effects of breeds and different concentrate levels on the
feed intake and rumen fermentation in beef cattle.
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MATERIALS AND METHOD

Material

The field trial was carried out at Sau Duc cattle farm, which was located at Vinh Gia commune, Tri Ton district of An
Giang province and the laboratory E205 of Department of Animal Science, College of Agriculture of Can Tho University
during December 20418 till April 2019. The cattle breeds (at 13 months of age) were made by frozen sperm of specialized
beef breeding such as Brahman, Black Angus, Charolais, and Red Angus with the local female breed (Zebu crossbred) by
artificial insemination method.

Experimental design

A total of 20 crossbred beef cattle were arranged in a Group of Latin Square Designs 4x (5x5) with two factors. The
first factor was beef cattle breeds (Brahman, Black Angus, Charolais, and Red Angus). The second factor was different
levels of commercial concentrate (C) supplementation in the diet including 0, 0.5, 1.0, 1.5 and 2.0 kg/head/day
corresponding to CO, C0.5, C1.0, C1.5 and C2.0 treatments. In addition, Elephant grass (EG) was fed at a level of 5
kg/head/day, while rice straw (RS) was fed ad libitum. Feeds used for feeding cattle, the elephant grass was planted in
the cattle farm, rice straw was acquired from the rice fields of farmers around the farm. While commercial concentrate
was occasionally acquired from the feed Company. The fixed quantities of concentrates were provided for the daily care of
the animals 2 times at 7:00 am and 1:00 pm. Elephant grass was supplied at a level of 5 kg/animal/day (in the fresh
matter) at 10 am and ad libitum rice straw. Clean and fresh water were offered ad libitum during the whole study. Before
initiation of the study, all animals were given Ivermectin and Albendazole to cure for plausible external and internal
parasites, respectively.

Measurements taken

Feeds and refusals were daily measured for analyses of dry matter (DM), organic matter (OM), crude protein (CP)
and ash as following the procedure of AOAC (1990). The neutral detergent fiber (NDF) was measured according to Van
Soest et al. (1991). The metabolic energy (ME) was determined according to Bruinenberg et al. (2002), in which ME
(MJ/head/day) = 15.1*DOM (with DOM/DCP>7.0; DOM is digestible organic matter and DCP is digestible crude protein).
Apparent DM, OM, CP and NDF digestibility were employed with the animal feces were daily collected and weighed
according to McDonald et al. (2010). One experimental period was 2 weeks, including two weeks for dietary adaptation
and another week for the sampling. Cattle were weighed for 2 consecutive days in the early morning before feedings at
the end of each experimental period and the feed conversion ratio was calculated.

Statistical analysis

The data were analyzed by analysis of variance using the ANOVA of General Linear Model (GLM) of Minitab
Reference Manual Release 16.0 (Minitab, 2010). Then, the paired comparison of two treatments, the Tukey test of the
Minitab was used. The statistical equation for this model was Yix = y + si + ¢j + ax + pi + eji; where: Yjx: observation from
cattle, si: effect of Latin Square designs (i = 1, 2, 3, 4), c;: effect of concentrate supplement levels (j = 1, 2, 3, 4, 5), ax: the
effect of cattle (k =1, 2, 3, 4, 5); pi: the effect of period (I = 1, 2, 3, 4, 5), and eijx: residual effect.

RESULTS AND DISCUSSION

Chemical composition of feed

The feed chemical compositions are shown in Table 1. The results revealed that the DM of rice straw was 88.4%
higher than elephant grass (14.3%) however; the CP content of elephant grass and rice straw was 8.39% and 5.45%,
respectively. Mo (2018) reported the lower amount of the NDF in elephant grass (70.6%) in Kien Giang province, however,
is comparable to Rusdy (2016) study which reported the following range; 63.9-75.4%. The CP and NDF of rice straw in the
present survey is comparable to the previous study by Don et al. (2020) which reported a range of 2.0-6.0% and 66.3-
73.2%, respectively. The DM and CP values of concentrate were 89.0% and 15.6%, respectively. The results are similar to
previous findings of Huyen et al. (2017) in the Son La province (88.9% and 15.4%, respectively). Concisely, in this study,
the concentrate is a major contributor of protein and metabolic energy to crossbred beef cattle, while elephant grass and
rice straw are a basic feed.

Table 1 - Chemical composition (%DM) of diet ingredients used in the field trial

0,
Feeds DM % oM cP S NDF Ash
Elephant grass 14.3 90.2 8.39 67.9 9.80
Rice straw 88.4 89.5 5.45 711 10.5
Concentrate 89.0 91.2 15.6 35.7 8.79

DM: dry matter, OM: organic matter, CP: crude protein, NDF: neutral detergent fiber
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Feed, nutrient, and metabolic energy (ME) intakes of experimental beef cattle

In this survey, elephant grass intakes were similar in all treatment groups, conversely, intake of concentrate and rice
straw were significant among treatment groups (P<0.05). The DM of rice straw intakes decreased by increasing
concentrate supplement levels in the experimental cattle diets. The rice straw intakes of Brahman cattle was lower than
Black Angus, Charolais, and Red Angus (2.12, 3.58, 3.66 and 3.57 kg, respectively). Brahman's DM, OM, CP, NDF, and ME
intake were significantly lower than crossbred cattle. The feed intake and total nutrients consumed by cattle in the field
trial are presented in Table 2.

The results indicate that the DM intake of Brahman cattle (3.72 kg/animal/day) were lower than Black Angus,
Charolais and Red Angus (5.18, 5.26 and 5.17 kg/animal/day, respectively) (Table 2). According to Kearl (1982), the
nutrient requirement of crossbred beef cattle is 5.35-6.00 kgDM/animal/day for 0.25-0.75 kg daily weight gain. However,
Dung et al. (2016) suggest that feed intake of beef cattle in Vietham was lower than the result of Kearl (1982) ranged 6-
8%. The DM consumption was significantly different among treatment groups (P<0.05). It was 4.00, 4.53, 4.86, 5.28 and
5.49 kg/animal/day corresponding to CO, C0.5, C1.0, C1.5 and C2.0 treatments. Dry matter content in the present study
was found to be comparable to the results of Quang et al. (2015) which reported that the total feed intake increased as
the quantity of concentrate consumed increased in Brahman cattle. Besides, this may also increase the DM intake as
reported by Pilajun et al. (2016) in Thai native x Lowline Angus crossbred beef cattle.

The daily CP intake of Brahman cattle (0.318 kg) were significantly different with Black Angus (0.396 kg), Charolais
(0.401 kg), and Red Angus cattle (0.396 kg) (P<0.05). While there were not found any differences in CP consumption in
crossbred cattle breeds during the present study (P<0.05). The CP intake of crossbred cattle in this field trial was similar
to the results of Kearl (1982) which reported 0.282-0.571 kg for 0-0.75 kg daily weight gain. The CP intake of C2.0
treatment was higher than C1.5, C1.0, C0.5 and CO treatments (0.504 vs 0.447, 0.379, 0.316 and 0.242 kg,
respectively). Because of the protein concentration supplement in the diets, these findings were consistent with the
results of Hai and Van (2016), they reported, Brahman cattle with CP intake increased by increasing concentrate in diets.

In the present study, the NDF intake by crossbred cattle breeds was not significantly different (P>0.05), on the other
hand, was higher than Brahman cattle (P<0.05). It was 3.32, 3.38, 3.33, and 2.28 kg/animal/day for Red Angus,
Charolais, Black Angus, and Brahman cattle. It was affected by DM intake in the experimental lowest for Brahman cattle.
The NDF intake (kg/animal/day) was significantly different (P<0.05) among treatments. It did not reduced (P<0.05) for
CO, C0.5, C1.0, C1.5 and C2.0 treatments (2.80, 3.02, 3.10, 3.24 and 3.23, respectively).

The ME consumption (MJ/animal/day) of Brahman cattle was 34.4 MJ (P<0.05) lower than Black Angus, Charolais,
and Red Angus cattle (42.2, 42.1, and 42.5 MJ, respectively). However, the ME intakes of crossbred cattle breeds was not
significant (P>0.05). The ME intakes was significantly different (P<0.05) among the treatments and gradually increased
for CO, CO.5, C1.0, C1.5 and C2.0 treatments corresponding to 30.7, 36.0, 41.0, 44.7 and 49.1 MJ/animal/day. Mo
(2018) reported that CP and ME intake were improved by increasing concentrate supplementation. In this field trial, the
ME intake in Table 2 is gradually enhanced by increasing concentrate supplementation from O to 2 kg in the diets. The
C2.0 treatment consumed more ME than the result of Kearl (1982) which reported 46.5 MJ/0.5 kg daily weight gain.

Briefly, the data showed that the total nutrient intake of Black Angus, Charolais and Red Angus was higher than
Brahman. Moreover, the increasing concentrate supplements levels causes a better nutrient intake of beef cattle (Table
3).

Table 2 - Total nutrient intake of cattle crossbred by different treatments

Feed intake, kgDM Nutrient intake, kg/animal/day
Parameters EG RS Co. DM oM cpP NDF ME
Brahman 071 242" 0890 3726 3350 0318" 228 344
Breeds Black Angus 071  3.582  0.890 5182  4.662 03962 3.332 4222
Charolais 071 3667 0890 5260 4732 0401c 338  42.1s
Red Angus 074 3572 0890 5472 465 03962 3322 4258
Co 071  3.29% - 400 3581 0242¢ 2800  307°
Concentrate 0.5 071 3372 0445 453>  407c 03167 3.02%  36.0¢
Levels 1.0 071 326 0890 486> 437> 0379 3140  44.0°
CL5 071  323% 1336 528 4750 04475 324s  44.7b
2.0 074  3.00° 1781 5492  495= 05042 323  49.4s
o Breeds - 0.0001 - 0.0001 00001 0.0001 0.0001 0.0001
CLs ; 0.042 ; 00001 0.0001 00001 0.0001 0.0001
Breeds - 0.077 - 0077 0069 0004 0055  0.695
SE ClLs . 0.086 - 0086 0077 0005 0061 0777

EG: elephant grass, RS: rice straw, Co.: concentrate feed, DM: dry matter, OM: organic matter, CP: crude protein, NDF: neutral detergent fiber
and ME: metabolic energy. CLs: concentrate levels. CO, C0.5, C1.0, C1.5 and C2.0 corresponding to 0, 0.5, 1.0, 1.5 and 2.0 kg

concentrate/animal/day.

226
Truong NB (2021). Effects of dietary concentration levels on feed intake and nutrients digestibility in crossbred beef cattle. Online J. Anim.
Feed Res., 11(6): 224-231. DOI: https://dx.doi.org/10.51227/0jafr.2021.33



Table 3 - Nutrient per DM consumption and nutrients intake per 100 kg body weight

Nutrient consumption ratio, %DM Nutrients intake/100kgBW, kgDM
Parameters
Co. CP NDF DM OoM CcP NDF
Brahman 22.2a 8.402 61.9p 2.15b 1.94b 0.1857 1.32¢
s Black Angus 16.1b 7.55b 64.62 2.18p 1.96b 0.167> 1.40bc
Charolais 16.1b 7.55b 64.62 2.372 2.13a 0.181- 1.52a
Red Angus 16.2b 7.55b 64.62 2.25ab 2.02ab 0.172ab 1.44ab
Cco 0.0e 6.08¢ 70.02 1.83d 1.644 0.111e 1.280
Concentrate Co0.5 10.24 7.04¢ 66.5b 2.09¢ 1.88¢ 0.147¢ 1.392
Levels C1.0 18.8¢ 7.86¢ 63.5¢ 2.29p 2.06° 0.180¢ 1.45a
C1.5 26.1° 8.57° 61.0¢ 2.44ap 2.20ab 0.209b 1.492
C2.0 33.12 9.262 58.5¢ 2.55a 2.302 0.2367 1.49a
5 Breeds 0.0001 0.0001 0.0001 0.001 0.001 0.002 0.0001
CLs 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001
o Breeds 0.493 0.053 0.184 0.038 0.034 0.003 0.024
CLs 0.551 0.060 0.206 0.042 0.038 0.004 0.027

Co.: concentrate feed, DM: dry matter, OM: organic matter, CP: crude protein, NDF: neutral detergent fiber and BW: body weight. CLs:

concentrate levels. CO, C0.5, C1.0, C1.5 and C2.0 corresponding to 0, 0.5, 1.0, 1.5 and 2.0 kg concentrate/animal/day.

Nutrients intake ratio and nutrients intake per 100kg body weight

Table 3 is shown the nutrients intake ratio and nutrients intake/100 kg body weight. Under the conditions of this
study, the proportion of concentrate per DM intake on Brahman (22.3%) is significantly higher (P<0.05) than Black Angus
(16.1%), Charolais (16.1%), and Red Angus (16.2%). Because the DM intakes of Brahman cattle is significantly lower than
crossbred cattle breeds (Table 2). However, the DM intakes of crossbred cattle breeds were not significantly different
(P>0.05). In a previous study, Truong and Thu (2019) concluded that concentrate supplementation for beef cattle (Zebu
crossbred) with the optimum economic return was 15.6-16.1% of the diet practiced by cattle keepers. The Co./DM ratio
was significantly different (P<0.05) among the treatments and gradually increased for CO, C0.5, C1.0, C1.5, and C2.0
treatments corresponding to the growth rate of 0, 10.2, 18.8, 26.1, and 33.1%. The results of the study are in accordance
with the previous studies reported by Hai and Van (2016), Quang et al. (2015), and Pilajun et al. (2016). The proportion of
CP/DM on crossbred cattle breeds (7.55%) was not significantly different (P>0.05), while the Brahman cattle (8.40%) was
the highest (P<0.05) in the field trial. The CP in the diet ratio was significantly different (P<0.05) among treatments, the
highest value for C2.0 (9.26%) and lowest value for CO (6.08%). In a diet adaptation study, Lazzarini et al. (2009) reported
that the 7% CP in the diet from low-quality forages are necessary for the diet to sustain microbial growth and support
efficient fibrous carbohydrate digestion.

Both Brahman and Black Angus cattle breeds had less DM intake per 100 kg live weight than Charolais (2.15, 2.18
and 2.37 kgDM, respectively), while Red Angus (2.25 kgDM) was not significantly different from crossbred groups
(P>0.05). These results are higher than the report of Ornaghi et al. (2017) in Y2 Brown Swiss - ¥2Nellore cattle being 2.07-
2.23 kg/100 kgBW and Valero et al. (2015) being 1.87-2.07 kg/100 kgBW but this is similar to Hai and Van (2016) being
1.75-2.57 kg/100kg BW in Brahman cattle. The DM intakes per 100 kg body weight of experimental cattle was
significantly different among treatments (P>0.05). It was 2.44 kg/100 kgBW for C1.5 treatment compared to 2.09 and
2.55 kg for C1.0 and C2.0 treatments, respectively. While C1.5 treatment was higher than (P<0.05) C0.5 and CO (2.09
and 1.83 kg, respectively). In previous study, Granja-Salcedo (2016) reported that, increasing concentration value in the
diets causes an increased DM intakes per 100 kg live weight.

The CP intake/100kgBW of cattle at C2.0 treatment was significantly higher (P<0.05) than C1.5, C1.0, C0.5 and CO
treatments (0.236, 0.209, 0.180, 0.147 and 0.111 kg/100 kgBW, respectively). The C2.0 treatment was similar to the
results of Thu and Dong (2015) on Sind crossbred cattle being 230 g/100 kgBW. Although, the proportion of CP in the
diet was not significantly different (P>0.05) in crossbred cattle breeds. Opposite, CP intake per 100 kg body weight was
significantly different (P<0.05), with the highest value for Charolais cattle (0.181 kg) and the lowest value for Black Angus
cattle (0.167 kg). Therefore, a new hypothesis in the current field trial is that the proportion of CP/DM intake is less
exactly than CP consumption on 100 kg body weight. The above results explained that increasing accuracy from CP intake
in the diet could reduce standard error, whereas the various ratios between supplements feed and forage on diet were the
main cause. Because the CP was intermediate for genotype expression and muscle formation for the breed, it is
necessary to respond to enough protein in the diet to improve growth performance (Peng et al., 2018).

The mentioned results explain that the CP/DM intake ratio was affected by fiber carbohydrates of low-quality
forages. However, a study of CP per body weight could be better than the proportion CP in diets in cattle.
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Nutrients digestibility and digestible nutrients of experimental cattle

The nutrients digestibility and digestible nutrients of experimental crossbred beef cattle are shown in Table 4.
Statistical analysis of data showed that the nutrient digestibility (%) of Black Angus, Charolais and Red Angus cattle were
significantly lower than Brahman cattle (P<0.05). While the nutrient digestible value (kg/animal/day) were highest
among Brahman cattle. The differences in nutrients digestibility between the two cattle groups in the experiment might
be due to both the breeds differences and the composition of rumen microorganisms. Therefore, local cattle breeding
would be important for the new reproduction cattle program (Table 4).

The DM digestibility of C1.0 treatment (56.5%) was higher than both C0.5 (52.7%) and CO (52.3%) treatments
(P<0.05). However, It was not significantly different with C1.5 and C2.0 (57.3 and 60.0%, respectively) (P>0.05). The
result of C1.0 treatment is similar to the findings of Hai and Van (2016) which reported supplemented with 27%
concentrate in beef cattle diet is 58.8%. Besides, it was lower than the values being 62.6-67.2% reported by Valero et al.
(2015) in the crossbred cattle supplemented with 50% concentrate in the diet. The CP digestibility (%) was significantly
different among the treatments (P<0.05). It was 54.3, 61.2, 65.7, 68.6, and 73.4% corresponding to CO, C0.5, C1.0, C1.5
and C2.0 treatments. The apparent digestibility of CP was low among groups with diet of high rice straw. Because the
structure of carbohydrates in rice straw was higher than concentrated supplements and non-fiber carbohydrates affected
the digestibility of beef cattle. This finding was consistent with the results reported by Quang et al. (2015) and Hai and
Van (2016).

The DM digestible value (kg/animal/day) was significantly increased with increasing concentrate supplement level
(p<0.05), the highest value for C2.0 (3.27 kg) and the lowest value for CO (2.07 kg). Likewise, the digestible of OM value
(kg/animal/day) was highest for C2.0 (3.09 kg) compared to C1.5 (2.81 kg), C1.0 (2.58 kg), C0.5 (2.26 kg) and CO
treatments (1.93 kg). The digestible CP value (kg/animal/day) was proportionally increased by increasing levels of
concentrate in the diets (P<0.05) It was 0.129, 0.194, 0.248, 0.305 and 0.369 kg for CO, C0.5, C1.0, C1.5 and C2.0
treatments, respectively. According to Kearl (1982), the digestible requirements of crossbred cattle was 0.377 kgCP/0.5
kg daily weight gain. While protein is needed to meet for cell repair and synthetic processes in the body. The
transformation of feed protein into body protein is an important process of nutrition and metabolism (Dong and Thu,
2020).

Based on rumen fermentation characteristics, the Brahman cattle had more nutrients digestibility than Black Angus,
Charolais, and Red Angus cattle. The digestibility of treatments was increased by increasing concentrate supplement
levels in the diets.

Table 4 - Nutrient digestibility and digestible nutrient of experimental beef cattle

Apparent digestibility, % Digestible nutrients, kg
Parameters DM oM CP NDF DM oM CP NDF
Brahman 62.02 64.12 66.92 66.92 2.32b 2.16P 0.220¢ 1.53¢
S Black Angus 53.1b 56.7° 61.92 57.1¢ 2.772 2.652 0.251b 1.90b
Charolais 53.3v 55.9p 65.73b 59.6ab 2.812 2.652 0.2692 2.01ap
Red Angus 54.7v 57.1b 63.20 61.5b 2.84a 2.672 0.2563b 2.042
co 52.3b 54.3¢ 53.4d 63.02 2.07¢ 1.93¢ 0.129¢ 1.75¢
Concentrate C0.5 52.7v 55.9¢ 61.22 59.1b 2.38¢ 2.264 0.1944 1.78pc
Levels Cc1.0 56.52 59.3p 65.7bc 61.4b0 2.73¢ 2.58¢ 0.248¢ 1.90abe
Cc1.5 57.32 59.9ab 68.6° 60.73b 2.98¢p 2.81b 0.305P 1.94ab
Cc2.0 60.02 62.8a 73.4a 62.1ab 3.27a 3.092 0.3692 1.99a
5 Breeds 0.0001 0.0001 0.004 0.0001 0.0001 0.0001 0.0001 0.0001
CLs 0.0001 0.0001 0.0001 0.014 0.0001 0.0001 0.0001 0.0001
oE Breeds 0.784 0.729 1.031 0.730 0.049 0.044 0.004 0.037
CLs 0.876 0.815 1.153 0.817 0.055 0.049 0.004 0.042

DM: dry matter, OM: organic matter, CP: crude protein, NDF: neutral detergent fiber and BW: body weight. CLs: concentrate levels. CO, CO.5,

C1.0, C1.5 and C2.0 corresponding to 0, 0.5, 1.0, 1.5 and 2.0 kg concentrate/animal/day.

Daily weight gain

The initial body weight of beef cattle was not significantly different (P>0.05) among treatments, the lowest value for
C1.5 (244 kg) and the highest value for CO 9217 kg). Then, the final body weight was 220, 222, 221, 221, and 224 kg
(P>0.05) corresponding to CO, C0.5, C1.0, C1.5, and C2.0 treatments. In our study, the daily weight gain (g/animal/day) of
Brahman cattle (351 g) was lower than (P<0.05) Black Angus (403 g), Charolais (464 g), and Red Angus (492 g).
However, increased average weight gain was affected by increasing concentrate supplement levels on diets. It was 214,
337, 451, 540 and 595 g/animal/day corresponding to CO, C0.5, C1.0, C1.5 and C2.0 treatments. While C1.5 treatment
was not significantly different (P>0.05) compared to C1.0 and C2.0 treatments. Mean values for daily weight gain for
breeds and different concentration levels are presented in Figure 1.
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Previous studies, both Quang et al. (2015) and Pilajun et al. (2016) reported that increasing the concentration
supplements in the diets of beef cattle improved the performance. The result of the field trial was similar to the findings
of Kongphitee et al. (2018), which reported that the daily weight gain of beef cattle was increased from 391 g/day to 569
g/day by increasing ME intake from 40.2 to 51.9 MJ/day. In another study, Vu et al. (2017) found that the daily weight
gain of Red Angus x Brahman crossbred at 12-18 months of age was 498 g/day.

In present study, the dry matter intake of Brahman cattle was lower than high produce crossbred beef cattle.
However, the Brahman cattle had more digestibility than Black Angus, Charolais and Red Angus cattle. Because, these
crossbred cattle have better beef performance compared to the local cattle breed and they require better quality diets.
The commercial concentrate supplementation levels in the diets affected nutrients consumption and nutrients
digestibility in crossbred cattle in An Giang. In detail, daily CP and ME intake increased from CO to C2.0 and were
significantly different among the treatments (P<0.05). The digestibility and nutrients digestible value were highest for
C2.0 treatment and lowest for CO treatment (P<0.05). However, no difference was found between C1.0 and C1.5
treatments for nutrients digestibility. To our knowledge, the present study has a new hypothesis, which needs to discuss
for the next studies. This is accuracy for CP consumption of cattle among the proportion of CP/DM in diet or CP/BW in
other experimental analyses. Eventually, the local cattle are important in beef cattle genomic breeding programs.

700

5952

600 .
5402
4922
500 4642 451bc
4032
400
351" 337
300
2144
200
100
(610) Ci1.5 C2.0

C0.5 C1.0

ADG, g/ani/day

Brahman Black Angus Charolais Red Angus

Figure 1 - The average daily gain for breeds and treatments in the field trial. ADG: average daily gain.

CONCLUSION

The nutrient requirement and daily weight gain of Black Angus, Charolais, and Red Angus were higher than Brahman
cattle. However, the digestibility of Brahman cattle was higher than high-product crossbred beef cattle. The concentrate
supplement was at 1.0-1.5 kg/animal/day and gave the optimal results in this field trial. This result can be used in
crossbred cattle farming and a also there is a need to study on the optimum nutrients level in a different age of cattle.
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