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Abstract 

The study examined the effects of high and low input feeding system on 
nutrients ingestion, digestibilities, nitrogen (N) retention, blood urea nitrogen 
(BUN), metabolic hormones and economics of weight gain in growing kids. Eighty 
male beetal goats of 6 month of age were randomly divided into ten groups, eight 
goats in each group in completely randomized design. Nine isocaloric diets with 
varying crude protein (CP) levels with or without ionophores and probiotics were 
formulated. Diets containing 12, 16 and 20% CP were designated as low protein 
(LP), medium protein (MP) and high protein (HP) diets, respectively, while each of 
these CP diets when supplemented with ionophores @ 20ppm or probiotics (Yea Sec, 
0.1%)  were denoted as LPI, MPI, HPI and LPP, MPP,HPP, respectively. One group 
was fed berseem hay (FOD) only as a representative of traditional feed. The study 
lasted for 3 months. Higher dry matter (DM) and CP intake and digestibilities by kids 
fed LP, MP and HP diets were observed than those fed FOD diet. Similar trendfor 
DM and CP intakes were noticed by supplementation of ionophores or probiotics. 
Blood glucose, BUN, N balance, tri-iodothyronine and thyroxin concentrations 
were higher in goats fed LPI, MPI, HPI diets than those fed LP, MP, HP and LPP, 
MPP and HPP diets. Outcome of the study indicated that feeding growing kids on 
high input feeding system compared to, regardless supplementation of ionophores 
or probiotics, traditional feeding system increased nutrients intake, utilization, N 
balance and growth with better profit margin. 

Keywords: blood metabolites, growing kids, nutrient rich system, nutrient utilization, 
weight gain

Introduct�on 

D�et and feed�ng reg�mens are cons�dered �mportant factors wh�ch not only 
�nfluence grow�ng small rum�nants (sheep & goats) product�v�ty and prof�tab�l�ty. 
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Nutr�t�on of grow�ng rum�nants plays a p�votal role to enhance mutton product�on 
and also has strong assoc�at�on w�th qual�ty and quant�ty of carcass. Balanced d�ets 
can �mprove the�r growth w�thout affect�ng sensory qual�ty of mutton and also 
reduce the t�me to slaughter w�th �ncreased dress�ng percentage (Ryan et al., 2007). 
Crude prote�n (CP) and energy are the major nutr�ents wh�ch d�rectly affect the 
growth of small rum�nants and man�pulat�ng these nutr�ents can help opt�m�ze the�r 
growth performance. Nutr�ent ut�l�zat�on at rum�nal level, �n nutr�ent r�ch feed�ng 
system, can further be �mproved by add�ng su�table feed add�t�ves l�ke �onophores 
and prob�ot�cs. Ionophores have been reported to �ncrease the eff�c�ency of feed 
ut�l�zat�on �n grow�ng rum�nants by �mprov�ng dry matter and prote�n d�gest�b�l�t�es 
(Potter et al., 1976a; Raunet al., 1974). Prob�ot�cs have also been reported to �ncrease 
we�ght ga�n �n small rum�nants by enhanc�ng nutr�ent ut�l�zat�on at rum�nal level 
(Abd El-Ghan�, 2004).Product�v�ty and econom�c �ndex of grow�ng male beetal goats 
under trop�cal env�ronmental cond�t�ons, ma�nta�ned on h�gh �nput feed�ng system 
(h�gh d�etary energy and prote�n w�th or w�thout feed add�t�ves) versus convent�onal 
feed�ng system (fodder only) �s l�m�ted. Therefore, the present study was planned to 
exam�ne and compare the nutr�ents �ntake, d�gest�b�l�ty, growth, blood compos�t�on, 
n�trogen balance and growth of grow�ng male beetal goats fed on h�gh �nput feed�ng 
system and trad�t�onal feed�ng systems.

Mater�als and Methods 

E�ghty male beetal goats (6 month old) were randomly d�v�ded �n ten groups 
w�th e�ght an�mals  each. N�ne �socalor�c d�ets w�th three levels of crude prote�n (12, 
16 and 20%) w�th or w�thout �onophores (@ 20ppm) and prob�ot�cs (0.1% of rat�on) 
were formulated (Table 1). These d�ets were fed to n�ne groups of lambs wh�le tenth 
group was offered fodder (berseem hay) only. The goats were fed ad libitum and  
we�ghed weekly to know the we�ght ga�n and �ts econom�cs. The study lasted for 90 
days. Feed �ntake was recorded da�ly. Total collect�on method was used to determ�ne 
the nutr�ent [(dry matter (DM), crude prote�n (CP) neutral detergent f�ber (NDF), 
ac�d detergent f�ber (ADF)] d�gest�b�l�t�es. Feces were collected da�ly, dr�ed at 55°C, 
bulked and m�xed at the end of each collect�on per�od. Ur�ne samples were ac�d�f�ed 
w�th 50% H2SO4 and stored at -20 °C for laboratory analys�s. Feed and fecal samples 
were analyzed for DM  and CP as per descr�pt�on of AOAC (2003) wh�le NDF and 
ADF by the method descr�bed by Van Soest et al. (1991). N�trogen (N) balance was 
calculated us�ng equat�on descr�bed by NRC (2001).Blood glucose was analyzed by 
method descr�bed by Dav�es et al. (2007), wh�le tr��odothyrox�n (T3) and thyrox�n 
(T4) concentrat�ons were analyzed by the methods of Tod�n� et al. (2007). Blood 
urea n�trogen (BUN) was measured by procedure descr�bed by Bull et al. (1991).

The data collected were subjected to stat�st�cal analys�s us�ng ANOVA under 
completely random�zed des�gn (SAS, 1997) and Tukey`s s�gn�f�cant d�fference test 
was used to compare means (Steel and Torr�e, 1984).
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Table1. Ingred�ents and Chem�cal compos�t�on of d�ets fed to grow�ng goats

INGREDIENTS
Diets1

FOD LP MP HP LPI MPI HPI LPP MPP HPP

Corn gra�ns - 25 25 25 25 25 25 25 25 25
Wheat bran - 18 10 10 18 10 10 18 10 10
R�ce pol�sh�ng - 18 18 18 18 18 18 18 18 18
Wheat straw - 12.5 9.75 8 12.5 9.75 8 12.5 9.75 8
Cotton seed meal - 7 12.5 12.5 7 12.5 12.5 7 12.5 12.5
Canola meal - 7 12.5 12.5 7 12.5 12.5 7 12.5 12.5
Molasses - 7 6.1 6.25 7 6.1 6.25 7 6.1 6.25
Urea - 0 0.15 1.625 0 0.15 1.625 0 0.15 1.625
Vegetable o�l - 1.5 2 2.125 1.5 2 2.125 1.5 2 2.125
NaCl - 1 1 1 1 1 1 1 1 1
DCP - 2 2 2 2 2 2 2 2 2
NaHCo3 - 1 1 1 1 1 1 1 1 1
Prob�ot�cs (Yea sac) 
% - - - - - - - 0.1 0.1 0.1

Ionophores 
(Monens�n) ppm - - - - 20 20 20 - - -

Total 100 100 100 100 100 100 100 100 100 100
Chem�cal compos�t�on, %
Dry matter 89.8 89.8 89.9 90 89.79 89.9 90 89.79 89.9 90
Crude prote�n 18.9 12 16 20 12 16 20 12 16 20
Total d�g. Nutr�ents 60.6 70 70 70 70 70 70 70 70 70
Neutral detergent 
f�bre 51.1 29.9 28.5 27.3 29.92 28.5 27.3 29.92 28.5 27.3

Ac�d d�gest�ble 
nutr�ents 41.1 16.4 15.9 15.1 16.4 15.9 15.1 16.4 15.9 15.01

1FOD, LP, MP, HP, LPI, HPI, HPI, LPP, MPP and HPP stand for fodder (berseem hay), low 
prote�n, med�um prote�n, h�gh prote�n, low prote�n �onophores, med�um prote�n �onophores, h�gh 
prote�n �onophores, low prote�n Prob�ot�cs, med�um prote�n Prob�ot�cs and h�gh prote�n Prob�ot�cs, 
respect�vely.

Results and D�scuss�on

Nutrients Intake 
H�gher DM �ntake was observed by goats fed LP, MP and HP d�ets than those 

fed FOD d�et (Table 2). The DMI �ncreased l�nearly �n goats fed d�ets w�th gradual 
�ncrease �n d�etary CP concentrat�on supplemented w�th prob�ot�cs. L�near trend 
for CP �ntake was observed w�th �ncreas�ng the d�etary CP concentrate �n goats 
fed d�ets conta�n�ng �onophores and prob�ot�cs supplementat�on. The ADF �ntake 
was h�gher by goats fed FOD d�et than those fed LP, MP and HP d�ets regardless 
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of �onophores and prob�ot�cs supplementat�on. H�gher nutr�ents �ntake by goats 
fed gradual �ncreas�ng d�etary CP concentrat�on than those fed FOD d�et was due 
to lower NDF content of these d�ets because h�gh d�etary NDF generally reduced 
nutr�ent �ntake by �mpart�ng rumen f�ll effect (Sarwar et al., 1991).H�gher DMI by 
goats fed d�ets w�th gradual �ncrease �n d�etary CP concentrat�on than those fed FOD 
d�et was cons�stent w�th the f�nd�ngs of Damry et al. (2001) who reported h�gher 
DM �ntake �n an�mals fed concentrate d�ets than those fed fodder. The �ncreased 
d�etary CP concentrat�on m�ght have �ncreased the amount of ava�lable nutr�ents, 
requ�red for m�crob�al growth (DelCurto et al., 1990). 

Nutrients digestibility and nitrogen balance   
The DM d�gest�b�l�ty was h�gher �n goats fed LP, MP and HP d�ets than those 

fed FOD d�et (Table 2). The CP d�gest�b�l�ty was also h�gher �n goats fed LP, MP and 
HP d�ets than those fed FOD d�et. The N balance was s�gn�f�cantly h�gher �n goats fed 
HPI and HPP d�ets than those fed FOD d�et (Table 2). H�gher nutr�ent d�gest�b�l�ty 
by goats fed gradual �ncreas�ng CP concentrat�on than those fed FOD d�et m�ght 
be attr�buted to better ava�lab�l�ty of energy and prote�n nutr�ents. Synchron�zed 
ava�lab�l�ty of suff�c�ent N and keto-ac�ds (carbon skeleton) at rum�nal level m�ght 
have �mproved rumen m�crob�al fermentat�on lead�ng to better d�gest�on of nutr�ents 
�n goats fed vary�ng CP concentrat�on than those fed FOD d�et. H�gher, CP, NDF 
and ADF d�gest�b�l�t�es �n lambs fed HP, HPI and HPP d�ets m�ght be due to more 
d�gest�ble CP, NDF and ADF contents of these d�ets. H�gher N balance by goats 
fed gradual �ncreas�ng d�etary CP concentrat�on than those fed FOD d�et was due 
to h�gher N �ntake and �ts degradat�on. H�gher N balance �n HP, HPI and HPI d�ets 
than those fed FOD d�et �n the present study was cons�stent w�th the observat�ons 
of Dab�r� and Thonney (2004) who reported �ncreased N balance �n rum�nants fed 
concentrate based d�et than those fed fodder. Att� et al. (2004) not�ced �ncreased N 
retent�on �n rum�nants fed d�ets w�th gradual �ncreas�ng d�etary CP concentrat�on.

Blood Metabolites  
Goats fed HP, HPI and HPP d�ets had h�gher T4 level than those fed LP, LPI 

and LPP d�ets (Table 3). An �ncreas�ng tendency �n blood glucose was observed 
�n goats fed LP, MP and HP d�ets. The BUN was s�gn�f�cantly lower �n goats fed 
FOD d�et than those fed d�ets w�th vary�ng d�etary CP concentrat�on w�th or w�thout 
�onophores and prob�ot�cs. H�gher T4 concentrat�on �n goats fed d�et w�th �ncreas-
�ng d�etary CP concentrat�on was supported by Tod�n� et al. (2007) who observed 
that lambs fed h�gh nutr�ent d�et had h�gher plasma T4 concentrat�on than those 
fed low nutr�ent d�ets.Unaltered blood glucose levels �n d�ets w�th �ncreas�ng CP 
concentrat�on w�th or w�thout �onophores and prob�ot�cs were �ncons�stent w�th An-
thony et al. (1986). Furthermore, �n the present study, non-s�gn�f�cant d�fference �n 
blood glucose �s cons�stent w�th f�nd�ngs of small rum�nants fed yeast supplemented 
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(Gal�p et al., 2006) and �onophores (Yang et al.,2003). Increas�ng tendency of BUN 
concentrat�on w�th �ncreas�ng the d�etary CP concentrat�on has also been supported 
by other workers (Hr�stove et al., 2004; Cast�llo et al., 2001; Armentano et al., 1993; 
J�a et al., 1995). Blod urea n�trogen BUN concentrat�on w�th �ncrease �n d�etary CP 
�s generally �nfluenced by mult�ple factors l�ke d�etary concentrate, d�etary rum�-
nally degradable prote�n, range of d�etary CP, adaptat�on per�od and age of rum�nant 
an�mals etc (Cast�llo et al., 2001; Armentano et al., 1993; J�a et al., 1995). S�m�lar 
f�nd�ngs were reported by Yang et al. (2003) who not�ced that �onophores supple-
mented d�ets had no effect �n goats.

Growth Performance and Economics  
Goats fed �ncreas�ng d�etary CP concentrat�on ga�ned more we�ght than those 

fed FOD d�et (Table 3). Gradual �ncrease �n we�ght ga�n was observed �n goats 
rece�v�ng d�ets w�th �ncreas�ng d�etary CP concentrat�on. Cost of feed to produce 
one kg l�ve we�ght and feed convers�on rat�o were h�gher �n goats fed FOD d�et 
than those fed any of exper�mental d�ets w�th or w�thout �onophores and prob�ot�cs 
(Table 3).The f�nd�ngs of h�gher da�ly we�ght ga�n by goats fed d�ets w�th gradual 
�ncrease �n d�etary CP concentrat�on than those fed FOD d�et were cons�stent w�th 
the f�nd�ng of Murphy et al. (1994) who reported h�gher da�ly we�ght ga�n �n small 
rum�nants fed concentrate than those fed fodder d�ets. Furthermore, Haddad et al. 
(2001) observed h�gher growth rate �n lambs fed d�ets conta�n�ng h�gh d�etary CP 
(16 and 18%) than those fed d�ets conta�n�ng low d�etary CP contents (12 and 14%). 
Unaltered FCR by goats fed d�ets w�th gradual �ncreas�ng d�etary CP concentrat�on 
were cons�stent w�th the f�nd�ng of Duff et al., (1994) who reported that ga�n to feed 
rat�o rema�ned unaltered �n �onophores supplementat�on. L�kew�se, Raeth-Kn�ght et 
al. (2007) reported that prob�ot�c supplementat�on had no effect on feed to ga�n rat�o 
�n da�ry an�mals. 

Conclus�on

Outcome of the study �nd�cated that feed�ng grow�ng k�ds on h�gh �nput feed-
�ng system compared to trad�t�onal feed�ng system �ncreased nutr�ents �ntake and 
ut�l�zat�on, N balance and growth w�th better prof�t marg�n.   
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