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Abstract

Bali cattle have a great potency to supply national meat demand which is 
increasing progressively every year. The main constrain in Bali cattle farming 
is the deficiency of trace minerals on native grass resulting in low Bali cattle 
productivity. The present study was done to determine the optimum vitamin-mineral 
supplementation in King grass-based rations to maximize productivity of Bali cattle 
steers. Randomized Complete Block Design used in this study consisted of four 
treatments and five groups based on differences in live weight cattle. Treatments 
consisted of: S0 = concentrate as much as 5 kg + King grass given ad libitum, S1, S2, 
and S3 = S0 successively added 0.1%, 0.2% and 0.3% vitamin-mineral in concentrate. 
Variables observed were nutrients intake, deposition of nutrients, energy retention, 
live weight gain of the animals, and feed efficiencies. The data were analyzed 
by analysis was of variance, and regression analysis used to predict the optimal 
level of supplementation. Results showed that vitamin-mineral supplementation 
significantly (P <0.05) affected all the observed variables. Supplementation levels 
of 0.2 to 0.3% can reduce the consumption of nutrients, but supplementation levels 
of 0.1 to 0.3% increased deposition of nutrients, energy retention, feed efficiency, 
and increased a live weight gain of Bali cattle steer up to 14% (0.58 vs. 0.66 kg/
day) compared to those cattle without supplements. It is concluded that vitamin-
mineral supplementation of 0.1 to 0.3% in ration based on King grass can increase 
deposition of nutrients, energy retention, feed efficiency, and live weigh gain of Bali 
cattle steers. Based on regression analysis, it is obtained that the optimum level of 
vitamin-minerals supplementation in concentrate was 0.16% which can produce 
maximum live weight gain of Bali cattle steer fed King grass-based rations.
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Introduct�on

Bal� cattle has a great potency to supply the nat�onal meat demand wh�ch �s 
�ncreas�ng progress�vely every year. However, the ma�n constra�nt of   fatten�ng Bal� 
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cattle agr�bus�ness �s the l�m�ted forages ava�lable for the farm  and trace m�neral 
def�c�ency �n the nat�ve grass.

K�ng grass and concentrates are usually g�ven to cattle by farmers �n Bal�, 
but st�ll need to be supplemented w�th m�nerals to max�m�ze the product�v�ty of 
cattle because plants of trop�cal feed are def�c�ent �n trace m�nerals (Kaunang, 
2004). Therefore, the product�v�ty of Bal� cattle can st�ll be �mproved by feed�ng an 
adequate and balanced  nutr�ents .

The present study was done to determ�ne the opt�mum v�tam�n-m�neralto determ�ne the opt�mum v�tam�n-m�neral 
supplementat�on �n K�ng grass-based rat�ons to max�m�ze product�v�ty of Bal� cattle 
steers.

Mater�als and Methods 
 
Th�s study cons�sted of a ser�es of f�eld and laboratory exper�ments. F�eld tr�al 

was conducted �n the Serongga v�llage, G�anyar regency. Laboratory analys�s was  
conducted at the Lab. of Nutr�t�on, Fapet - Unud, and Lab. of Analyt�cal Udayana 
Un�vers�ty. 

The exper�ment was conducted �n �nd�v�dual cages. Cage �s des�gned to meet 
the ma�ntenance requ�rements of fatten�ng Bal� cattle. Requ�red 20 �nd�v�dual cages 
to accommodate 20 steers of Bal� cattle w�th an average l�ve we�ght of 319 kg or 
w�th the range of 279-367 kg steers.  

Rat�on treatments cons�sted of K�ng grass and concentrates supplemented w�th 
p�gnox (commerc�al product as a source of v�tam�ns and m�nerals). There were four 
treatments �n concentrate rat�ons �.e., S0 �s concentrate w�thout p�gnox add�t�on, 
wh�le concentrate on the S1, S2, and S3 supplemented w�th  0.1%, 0.2% and 0.3% 
p�gox (Table 1). 

Table 1. Nutr�ent content of d�ets

Nutr�ent
Concentrates

K�ng grass
S0 S1 S2 S3

Dry matter (%) 87.64 87.64 87.64 87.64 24.80
Organ�c matter(%) 64.13 64.13 64.13 64.13 71.84
Crude prote�n (%) 12.13 12.13 12.13 12.13 5.01
Crude f�ber (%) 7.76 7.76 7.76 7.76 27.20
Energy (GE. Mcal/kg) 3.22 3.22 3.22 3.22 3.39
Sulfur (S. ppm) 685.50 694.09 702.68 711.28 -
Z�nc (Zn. ppm) 45.09 65.09 85.09 105.09 26.12

Descr�pt�on: S0, S1, S2, and S3= v�tam�n-m�neral supplementat�on �n concentrate w�th 0%, 0.1%, 
0.2% and 0.3% p�gnox, respect�vely.
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Var�ables observed were nutr�ents �ntake, depos�t�on of nutr�ents, energy reten-
t�on, l�ve we�ght ga�n of the an�mals, and  feed convers�on rat�o Energy retent�on  
was calculated by depos�t�on of nutr�ents and depos�t�on of nutr�ents  was calculated 
by convert�ng l�ve we�ght ga�n w�th body compos�t�on (by urea space techn�que). 
Based on th�s nutr�ent depos�t�on, �t can be calculated the energy retent�on w�th the 
prov�s�ons of 1g of fat depos�t�on  equ�valent to 9.32 kcal, wh�le the depos�t�on of 1 
g prote�n equ�valent to 5.5 kcal (Ørskov and Ryle, 1990). So the retent�on of energy 
per day per cattle can be calculated by summ�ng the energy content of the depos�t�on 
of body fat and prote�n per cattle per day. 

The data obta�ned were analyzed by analys�s of var�ance, and regress�on analys�s 
used to pred�ct the opt�mal level of supplementat�on (Steel and Torr�e, 1986).

Results and D�scuss�on

V�tam�n-m�neral supplementat�on s�gn�f�cantly (P <0.05) affected dry matter 
�ntake, prote�n �ntake, energy �ntake, depos�t�on of nutr�ents, energy retent�on and 
l�ve we�ght ga�n of Bal� cattle (Table  2). 

There �s a clear relat�onsh�p between v�tam�n-m�neral supplementat�on w�th 
l�ve we�ght ga�n of Bal� cattle, follow�ng regress�on quadrat�c equat�on: Y= 0.583 
+ 0.959 X - 2.95 X2 w�th a coeff�c�ent of determ�nat�on (R2)= 0.414* w�th the un-
derstand�ng of X= supplementat�on of v�tam�n-m�neral (%), Y= l�ve we�ght ga�n of 
Bal� cattle (kg/day) as seen �n F�gure 1. From th�s regress�on equat�on can be pre-

Table 2. Dry matter and nutr�ents �ntake, nutr�ents depos�t�on, retent�on of energy and 
l�ve we�ght ga�n of Bal� cattle fed K�ng grass-based rat�ons w�th v�tam�n-m�neral 
supplementat�on

Var�ables
Supplementat�on Treatment

S0 S1 S2 S3
Dry matter �ntake (kg/h/d) 6.65b 6.58b 6.29a 6.18a

Prote�n �ntake (g/kgW0.75/d) 7.92b 7.87b 7.44a 7.32a

Energy �ntake (Kcal/kgW0.75/d) 271.52b 267.47b 254.54a 247.33a

Prote�n depos�t�on (g/ kgW0.75/d) 1.18a 1.31b 1.30b 1.19a

Fat depos�t�on (g/ kgW0.75/d) 2.6a 3.0b 2.9b 2.7a

Retent�on of Energy 
(NEp. Kcal/kgW0.75/d) 31.14a 34.92b 34.64b 32.06a

Feed Convers�on Rat�o (FCR) 11.48b 10.06a 9.68a 10.18a

L�ve we�ght ga�n (kg/d) 0.58a 0.66b 0.65b 0.61a

Values w�th d�fferent  superscr�pt  �n the same l�ne means s�gn�f�cantly d�fferent (P<0.05).  
NEp= Net energy for product�on.
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d�cted the opt�mum v�tam�n-m�neral supplementat�on was 0.16% wh�ch produces 
the max�mum l�ve we�ght ga�n of Bal� cattle  of 0.66 kg/day. 

Rat�ons tested  �n th�s study met  the nutr�ent requ�rement wh�ch cons�sted 
of  5 kg  concentrate and an average of 15 kg k�ng grass per cattle per day, so that 
these rat�ons conta�ned  dry matter (DM) 40.51%, crude prote�n (CP) 10.31%, and 
energy (GE) 3.27 Mcal/kg, equ�valent to 56.29% of TDN (Total D�gest�ble Nutr�-
ents). However, the results of th�s exper�ment showed that feed �ntake and nutr�ent 
levels such as dry matter and energy s�gn�f�cantly (P<0.05) decreased when g�ven 
v�tam�n-m�neral supplementat�on �n concentrate, espec�ally at supplementat�on of 
0.2 to 0.3% (Table 2). Th�s decl�ne �n consumpt�on may be caused by an �mbalance 
of nutr�ents �n d�et, espec�ally m�nerals. Decrease �n consumpt�on level has not yet 
led to nutr�ent-def�c�ent cattle and th�s can be proved by l�ve we�ght ga�n of cattle 
dur�ng the exper�ment, although feed �ntake decreased w�th �ncreas�ng levels of v�-
tam�n-m�neral supplementat�on.

F�gure 1. The relat�onsh�p between v�tam�n-m�neral supplementat�on w�th l�ve we�ght ga�n 
of Bal� cattle fed K�ng grass-based rat�ons

 
V�tam�n-m�neral supplementat�on from 0.1 to 0.2% �n concentrate gave a pos�-

t�ve �nfluence on energy ut�l�zat�on and product�v�ty of Bal� cattle fed K�ng grass-
based rat�ons wh�ch  were character�zed by h�gher energy retent�on and l�ve we�ght 
ga�n (Table 2). Th�s was supported by  h�gher levels of ammon�a (N-NH3) and prop�-
on�c ac�d, lower methane em�ss�on and h�gher rumen m�crob�al prote�n synthes�s  at 
the level of supplementat�on from 0.1 to 0.2%. Rumen m�crob�al prote�n as a major 
source of am�no ac�ds for the host an�mals, so the h�gher rumen m�crob�al prote�n 
product�on of h�gher prote�n depos�t�on �n the body of cattle. Meanwh�le, the lower 
the methane gas product�on means less energy �s wasted so that more energy �s 
stored �n the form of an�mal prote�n and fat (Partama et al., 2010). 
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H�gh depos�t�on of nutr�ents, energy retent�on and l�ve we�ght ga�n �n cattle 
w�th v�tam�n-m�neral supplementat�on of 0.1% due to the suff�c�ent and balanced 
nutr�ents �n the rat�on. Concentrate w�th a v�tam�n-m�neral supplementat�on of 0.1% 
conta�n�ng balanced rat�o of N:S, and conta�ns enough m�nerals Zn and S (Table 1). 
S �s an essent�al m�neral �n am�no ac�ds synthes�s conta�ns sulfur, and �s needed �n 
large numbers for m�crob�al prote�n synthes�s. Meanwh�le, Zn m�nerals �nvolved �n 
metalo enzyme synthes�s such as DNA and RNA polymerase, alkal�ne phosphatase, 
amylase and neutral protease (Jouany, 1991). 

The research was supported by N-NH3 concentrat�on suff�c�ent to support  the 
relat�vely h�gh concentrat�on of VFA (from 166.33 to 198.06 mM), consequently 
would strongly support the  rumen m�crob�al prote�n synthes�s (Partama et al., 2010). 
Stern et al (2006) states that the rumen bacter�a can use prote�n and carbohydrates 
as energy sources. Carbohydrate �s the ma�n energy source for bacter�a, and can also 
be used as a carbon skeleton that comb�nes w�th ammon�a (NH3) to rumen m�crob�al 
prote�n synthes�s.

V�tam�n-m�neral supplementat�on of 0.1% �n concentrate gave the best effect 
�n product�v�ty of Bal� cattle fed K�ng grass-based rat�ons. Th�s shows that supple-
mentat�on at the level of 0.1% p�gnox �n the rat�ons conta�ned enough nutr�ents and 
balanced. M�neral content of Zn �n concentrate was 65.09 ppm (Table 1), sl�ghtly 
h�gher than the recommendat�on of Georg�evsk�� (1982), �.e., 40-60 ppm due to d�f-
ferences �n cattle breeds used. 

Conclus�ons 

V�tam�n-m�neral supplementat�on at 0.1 to 0.3% �n rat�ons based on K�ng grass 
can �ncrease depos�t�on of nutr�ents, energy retent�on, feed convert�on rat�o, and l�ve 
we�gh ga�n of Bal� cattle steers. Based on regress�on analys�s,  the opt�mum level of 
v�tam�n-m�nerals supplementat�on �n concentrate was 0.16%.
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