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Abstract. This study aims to determine the effect of feeding fodder obtained from diversified dry land farming on 

daily weight gain, chest girth, shoulder height, and body length of male fattening Bali cattle. This study used a double 
Latin square design (LSD) with 4 treatments, namely T0 = local feed of farmers in Timor (farmer model). T1 = 
Diversified farm feed (T1 + mulato grass), T2 = T1 + legume Clitoria tarnatea, T3 = T2 + horticulture by-product using 
4 periods as replicates. The livestock observed were eight male Bali cattle aged eight months to one year and 
weighed 97-121 kg (average 108.5 kg). The results showed that the feeding fodder obtained from the diversified 
farming had a significant effect (P<0.05) on daily body weight gain but not significant (P>0.05) on the linear body 
size measurements (chest girth, shoulder height, and body length). Considering the economical and convenient 
features, T2 feed treatment provided a greater contribution of 21.74% compared to control. 

Keywords: growth performance, bali cattle, farming diversification, on-farm, fodder  

Abstrak. Penelitian ini bertujuan untuk mengetahui pengaruh pemberian pakan yang diperoleh dari hasil 
diversifikasi usahatani di lahan kering terhadap pertambahan bobot badan harian lingkar dada, tinggi bahu dan 
panjang badan sapi bali jantan yang digemukkan. Penelitian ini menggunakan rancangan bujur sangkar latin ganda 
(RBSL) dengan 4 perlakuan yaitu T0; pakan lokal peternak di Timor. T1; Pakan hasil Diversified usaha tani (model 
petani + rumput mulato), T2; T1+legum Clitoria tarnatea, T3; T2+hortikultura dan 4 periode sebagai ulangan. Ternak 
yang diamati berjumlah 8 ekor sapi Bali jantan milik peternak dengan rentang umur 8 bulan - 1 tahun dan bobot 
badan berkisar 97-121 kg (rata-rata 108,5 kg). Hasil penelitian menunjukkan bahwapemberian pakan hasil 
diversifikasi usahatani memberikan pengaruhyang nyata (P<0,05) terhadap pertambahan bobot badan harian dan 
tidak nyata (P>0,05) terhadap ukuran linear tubuh sapi bali jantan. Hasil penelitian ini menyimpulkan bahwa pakan 
hasil diversifikasi usahatani di lahan kering berpengaruh nyata terhadap pertambahan bobot badan harian, dan tidak 
berpengaruh nyata terhadap lingkar dada, tinggi bahu dan panjang badan sapi bali jantan, namun Secara ekonomis 
dan kemudahan penggunaan pakan pakan dengan komposisi perlakuan T2 memberikan kontribusi yang lebih besar 
yaitu 21,74% dibandingkan dengan perlakuan kontrol. 

Kata kunci: kinerja pertumbuhan, sapi Bali, diversivikasi usaha tani, petani-peternak 

Introduction 
Ruminant maintenance is strongly influenced 

by the quality and quantity of feed. East Nusa 

Tenggara (ENT) has a very limited availability of 

quality feed in the dry land area due to a lack of 

information and breeders' initiatives regarding the 

importance of feed cultivation to meet the 

nutritional needs of livestock. Another important 

factor is scarce water supply during dry season. 

These are obstacles for breeders because they still 

rely on traditional cultivation which depends 

greatly on the availability of local feed from 

pastures, forests, riverbanks, and house yards; 

consequently, failure to meet nutritional needs of 

livestock. According to Sobang (2005), the 

provision of feed by breeders on Timor Island still 

inadequately fulfill dry matter demand for 

ruminants. 
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This brings further consequence to the low 

performance of livestock growth because the feed 

given is not able to meet the needs for livestock’s 

basic living and production. On the other hand, 

breeders cultivate their land only for producing 

food crops. For this reason, it is necessary to 

implement diversifications of farming to produce 

food and feed, in order to better optimize land use 

for meeting the basic needs of humans and 

livestock. According to Suharto (2008), agriculture 

and livestock business through farm diversification 

can increase profits because it allows synergy 

between production and marketing of agricultural 

and livestock products. 

The current research is focused on the effects 

of feed obtained from farming diversification on 

daily weight gain, chest girth, shoulder height, and 

body length of male Bali cattle in the feedlot. The 

result of the experiment is expected to obtain an 

economically good quality feed composition able 

to increase beef cattle performances. 

Materials and Methods 
An experiment was conducted to investigate 

the effect of feeding fodder from diversified farm 

on the performance of Bali cattle during 25 weeks 

at Oeletsala Village in Taebenu Sub-District of 

Kupang District East Nusa Tenggara. The 

experiment was conducted in the Latin Square 

with 4 treatments and 4 replicate periods. The 

treatments in the experiment included: 

T0: Local feeds are usually fed to cattle by farmers 

in Timor, 

T1: Feed from diversified Farming T0 + 

mulato/Hun Tetus grass, 

T2: Feed from diversified farming T1+ legume 

Clitoria tarnatea, 

T3: Feed from diversified farming T2 + horticultural 

product. 

The nutrient content and ingredients for 

treatment feed is presented in Table 1, while Table 

2 presents the nutritional content of the 

diversified farming and farmer feed components. 

The experiment used 8 heads of male Bali cattle 

aged eight months to one year, weighed 97-121 kg 

(averagely 108,5 kg) and 5,22% CV. Each animal 

was allocated in individual pens of 1.5mx2m 

facilitated with feed and water troughs. Forage 

feed was offered as much as 10% of body weight. 

The recorded parameters on daily basis were body 

weight gain, chest girth, shoulder height, and body 

length according to Fattah (2016). 

Procedure of Variable Measurements  

Linear Body Measurements  
Chest girth was measured by encircling the 

chest behind the elbow joint perpendicular to the 

vertical plane of the body using the rondo meter 

which can then be seen in linear figures of the 

body in units of cm. Body length measurements 

are measured from the lateral line of the 

lateral Tuberosity from the Os humerus (front of 

the shoulder joint) to the Tuber ischii (back edge of 

the sitting bone hump) using an Extech laser. Body 

height was measured from the highest point of the 

shoulder to the floor on the front legs using a 

measuring stick. 

Measuring Body Weight 
Body weight was measured by estimating linier 

body using German-made rondo measuring tape 

which shows cm unit on the left side and kg unit 

on the right for measuring chest girth and body 

weight, respectively. The equipment included the 

sonic scales with 1000 kg capacity and 0.5 kg 

sensitivity, weighing scales of 100 kg capacity and 

100 g sensitivity from Morris. 
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Tabel 1. Nutrition content of treatments’ feed 

  Treatment 

%DM 
OM 

(%DM) 
CP 

(%DM) 
Fat 

(%DM) 
CF 

(%DM) 
CHO 

(%DM) 
NFE 

(%DM) 

Energy 

MJ/kg 
DM 

KCal/kg 
DM 

T0 31.93 72.41 9.98 5.83 19.40 55.60 36.20 14.27 3,397 

T1 42.36 73.14 11.42 7.62 23.73 54.10 30.37 14.73 3,505 

T2 44.40 73.81 13.57 7.39 23.25 52.86 29.61 14.95 3,560 

T3 45.19 74.12 14.32 7.43 22.86 52.36 29.50 15.07 3,587 
Note: Nutrition analysis was conducted at the Feed Chemistry Laboratory, Faculty of Animal Husbandry, Undana. 
Feed samples were taken 10% of the feed offered to the animals every day and then composited at the end of the 
experiment for analysis. 

Tabel 2. Nutrition content diversified farming feed and local feed by farmers 

Ingredients 
%DM 

OM CP Fat CF CHO NFE Energy 

(%DM) (%DM) (%DM) (%DM) (%DM) (%DM) MJ/kg DM Kcal/kg DM 

Mulatto/Hun 
Tetus grass 

80.80 72.84 6.60 6.46 23.36 59.78 36.42 14.15 3,368.13 

Clitoria tarnatea 84.10 76.56 20.55 3.72 22.41 52.29 29.88 15.30 3,641.90 
Corn straw 82.81 70.46 5.42 2.81 30.19 62.23 32.04 13.04 3,104.31 

Leucaena 
leucocephala 

82.63 74.77 19.23 6.17 20.88 44.37 23.49 16.15 3,844.65 

Acacia 
leucophloea 

81.80 72.84 9.06 5.46 18.36 57.32 38.96 14.32 3,408.76 

Ficus Sp. 78.10 70.56 7.15 3.72 21.41 59.69 38.28 13.33 3,173.44 

Ceiba pentandra 74.81 71.46 8.47 1.95 16.95 61.04 44.09 13.28 3,161.44 
 Note : Nutrition analisys was conducted at feed chemistry Faculty Animal Husbandry-Undana. 

Daily body weight gain (DBWG) 

𝐷𝐵𝑊𝐺 =
𝑊2 −𝑊1

𝑡
 

Note:   

W1 = Initial body weight (Kg) 
W2 = Final body weight (Kg) 
t = Duration of fattening (day/s) 

Daily chest girth gain (DCGG) 

𝐷𝐶𝐺𝐺 =
𝐶𝐺2 − 𝐶𝐺1

𝑡
 

Note: 
CG1= Initial chest girth (cm) 
CG2= End Chest Girth (cm) 
t = Duration of fattening (day/s) 

Daily Body Length Gain (DBLG) 

𝐷𝐵𝐿𝐺 =
𝐵𝐿2 − 𝐵𝐿1

𝑡
 

Note: 
BL1= Initial body length (cm) 
BL2= Final Body Length (cm) 
t = Duration of fattening (day/s) 

Daily Shoulder Height Gain (DSHG) 

𝐷𝑆𝐻𝐺 =
𝑆𝐻2 − 𝑆𝐻1

𝑡
 

Note:    
SH1= Initial shoulder height (cm) 
SH2 = End Shoulder Height (cm) 
t = Duration of fattening (day/s) 

Data Analysis 

Data obtained were tabulated and subjected to  

Analysis of Variance (ANOVA) according to Latin 

Square Design (LSD) to observe the effects of 

treatments according to Steel and Torrie (1995). 
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Results and Discussion 
Cattle growth is influenced by several factors, 

including the number of daily nutrient 

requirements which depend on the growth phase 

(breed, sex, and quality and quantity of feed). The 

nutrients in the feed consumed are utilized for 

basic life, and any excess will be used to increase 

the growth of livestock through metabolism and 

conversion into muscle and fat tissue. It is crucial 

to evaluate and determine the effect of treatment 

on the growth performance of fattening Bali bulls 

(see Table 3). 

 

Daily Weight Gain of Fattening Male Bali 
Cattle 

Data Table 3 shows that feeding fodder 

obtained from diversified farming has a significant 

effect (P <0.05) on daily weight gain of fattening 

male Bali cattle. This effect is due to differences in 

the nutritional content of feed between local 

breeders' feed and obtained from diversified feed 

through cultivation and diversification of food and 

forage plants in one land. The diversification is 

conducted through the introduction of forage 

plants in the form of grass legumes so that the 

feed produced can meet nutritional needs, 

especially protein, and energy for livestock to live 

and produce. According to Wahyono et al., (2011) 

a higher consumption of protein and energy will 

result in a faster growth rate. 

The results of Duncan's test showed that the T0 

treatment was significantly different from the T1, 

T2, T3 treatment. This difference shows that 

diversified farming feed is quite efficient because 

it provides a higher daily weight gain compared to 

the local feed provision by farmers, as well as 

being able to stimulate the growth of livestock and 

shorten the length of time to raise cattle so that it 

is expected to increase farmer’s income, 

compared to only depending on local feed with 

relatively low nutritional quality. 

Tabel 3. Average daily weight gain and linear body measurements 

Parameter 
Treatments 

P-Value T0±SD T1±SD T2±SD T3±SD 

DBWG (kg/h/d) 0.28±0.02a 0.45±0.04b 0.49±0.03b 0.43±0.03b 0.03* 
DCGG (cm/h/d) 0.11±0.02 0.14±0.01 0.16±0.02 0.13±0.01 3.82ns 
DSHG (cm/h/d) 0.09±0.01 0.12±0.02 0.14±0.01 0.12±0.02 4.16 ns 
DBLG (cm/h/d) 0.09±0.01 0.13±0.02 0.14±0.01 0.11±0.01 4.21 ns 

Note: *significantly affected (P<0.05), nsnot significantly affected (P>0.05) 

Tabel 4. Average intake and nutrient digestibility 

Parameter 
Treatments 

P-Value 
T0 T1 T2 T3 

DMI (g/h/d) 2,992.61a 4,041.85b 4,402.21b 4,279.33b 0.021* 

OMI (g/h/d) 2,166.87a 2,956.05b 3,249.40b 3,171.76b 0.016** 
CPI (g/h/d) 328.51a 461.42b 597.27c 612.97c 0.001** 

Energy I (kcal/h/d) 10,166.11a 14,170.62b 15,672.88b 15,350.44b 0.010** 

DMD (%) 61.75a 73.94b 74.98b 72.80b 0.004* 

OMD (%) 58.04a 70.50b 71.11b 70.43b 0.046* 

CPD (%)  45.06a 61.39b 64.05b 68.31b 0.005* 

Energy D (%) 61.74a 76.60b 77.74b 77.28b 0.012** 
Note: author processed data, *significantly affected (P<0.05),**very significantly affected (P<0.01),DMI= Dry Matter Intake, 
OMI=Organic Matter Intake, CPI= Crude Protein Intake, Energy I=Energy Intake, DMD= Dry Matter Digestibility, OMD=Organic 
Matter Digestibility, CPD=Crude Protein Digestibility. 
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According to Dhany et al. (2015), weight gain is 

influenced by feed quality and is efficient to be 

converted into body weight. The feed obtained 

from the diversified farming, however, showed no 

significant differences across T1, T2, and T3, which 

indicated that their qualities were sufficient to 

increase daily weight gain compared to T0. The T2, 

however, indicated better gain than the other two 

treatments (T1 and T3) although not statistically 

significant. Thus, the inclusion of legumes (such as 

Clitoriaternatea) into the ration seemed to 

produce better weight gain, but further 

investigation is needed to determine the proper 

content as previously reported in many 

experiments (Nulik, 2021;). Inclusion of 

Clitoriaternatea in the ration of beef cattle (Bali 

and Sumba Ongole cattle) has been shown to 

increase daily body weight gain, reduce calf 

mortality in Bali Cattle and maintain Body Score 

Condition of Sumba Ongole cattle (Mayberry et al., 

2021). 

In addition to being influenced by the 

nutritional content of treatment feed (Table 1), 

this difference is also evident from the differences 

in consumption and digestibility of livestock 

nutrients between treatments (Table 4). The 

differences in consumption (as expressed in DMI, 

OMI, and CPI) and nutrient digestibility are factors 

that distinguish the speed of growth of livestock. 

In other words, the higher the nutrient 

consumption, the more nutrients can be absorbed 

by the digestive system for metabolism process. 

According to Mappanganro et al. (2018), the 

difference in weight gain of male Bali cows in each 

treatment is determined by the amount of feed 

consumed, and that low body weight may be 

influenced by management factors, feed 

consumption, and feed nutrient. Campbell et al. 

(2003) stated that differences in the use of feed for 

each treatment are influenced by several factors, 

including the ability of livestock to digest feed 

ingredients, the adequacy of feed substances for 

life maintenance, growth, and body function, and 

the type of feed used. Despite the better intake 

(DMI, OMI, and CPI) as shown statistically in Table 

4 as well as better CPI in T2, these treatments were 

not able to produce statistically significant 

differences in Daily Body Weight Gain (DBWG). 

Linear Body Size of Fattening Male Bali Cattle 

The data in Table 3 shows that the increase in 

the linear size of the livestock body, in this case the 

increase in chest girth, body length, and daily 

shoulder height, was not significantly affected 

(P>0.05) by the treatments. This shows that the 

provision of diversified feed has the same effect 

between treatments on the linear increase in the 

body of the livestock because the linear body of 

the livestock is influenced by bone growth that 

covers the entire body frame. This indicates that 

even though diversified feed is able to provide the 

nutritional elements livestock need to form 

muscle meat, it has not been able to provide the 

mineral elements that function for the growth of 

livestock body shells. According to Wayan et al. 

(2016), feeding with relatively similar vitamins, 

minerals, and water does not contribute to bone 

growth as a building block for the body. Dhany et 

al. (2015) stated that the provision of rations with 

different forage compositions did not provide a 

linear difference in the body size of the livestock, 

which included increased chest girth, body length, 

and shoulder height. 

The increase in chest girth, which has no 

significant effect, also illustrates that the energy 

content of the treatment ration can meet the basic 

needs of life but is not sufficient for livestock 

production, which can be seen from the fat and 

muscle deposits in the chest. According to 

Gunawan et al. (2016), the increase in chest girth 

in Bali cattle is illustrated by muscle and fat 

growth. Also, Sampurna and Suatha (2010) 

reported that the better the growth of muscle and 

fat, the greater the increase in chest girth. 
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Meanwhile, the increase in shoulder height and 

body length, which showed no significant effect, 

also illustrates that these two parameters are 

closely related to bone growth. Therefore, it 

requires not only nutrients in the form of protein 

and energy but also calcium and minerals to 

support the growth of bones or body skeleton. 

According to Soetan et al. (2010), lack of calcium 

minerals can interfere with the digestive process, 

which has an impact on the growth of body's 

skeletal components. Pujiastari et al. (2015) stated 

that calcium in the body has an important role in 

bone formation. The response to feed 

improvement is very low to increase the growth of 

the body frame when it enters adult phase, and 

therefore, improved feed will only be directed to 

the formation of muscle meat and body weight. 

According to McDonald et al. (2002), the size of the 

shoulder height and body length is influenced by 

bone growth, whereas the age of the livestock 

increases, the bone growth will decrease. 

Daily and linear body weight gain of livestock is 

closely related to meeting the needs of protein, 

energy, minerals, and calcium, protein and energy 

play a role in increasing rumen microbial activity, 

which is then metabolized into body products in 

the form of muscle tissue, meat, and fat, while 

calcium minerals serve as a precursor for the 

formation of animal bones. It also provides 

evidence that feed offered by conventional 

breeders has not been able to meet the nutritional 

needs of livestock, and the slower growth of 

livestock may impact the maintenance duration 

and income levels of breeders. On the other hand, 

diversified feed cannot meet livestock’s need for 

minerals and calcium. 

Conclusions 
The results of this study concluded that the 

feed obtained from the farming diversification in 

dry land had a significant effect on daily body 

weight gain but no significant effect on chest girth, 

shoulder height, and body length of male Bali 

cattle. The economic and convenient use of feed in 

T2 treatment provided a greater contribution of 

21.74% compared to control. 
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