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Effects of Feeding Level of Concentrate on the Digestible
Nutrient Intake, Using Efficiency of Nutrients and Nitrogen

Retention of Korean Black Goat Fed Whole Crop Barley Silage
Sun Ho Choi, Soon Hwangbo, Sang Woo Kim, Won Ho Kim and Ik Hwan Jo'

ABSTRACT

This study was aimed to investigate the effects of feeding level of concentrate on the digestible nutrient
intake, using efficiency of nutrients and nitrogen retention of growing Korean black goats (KBG) fed on
whole crop barley (WCB) silage. WCB silage with concentrates at 2.0% (BS2.0), 1.5% (BS1.5) and 1.0%
(BS1.0) of BW, respectively, and rice straw with concentrate at 2.0% (RS2.0) of BW as a control. Goats
for digestibility trials were assigned within each group with three amimals to individual metabolism crates
with Latin square design. Digestible crude protein (DCP) intakes goats in conmtrol, BS2.0 and BS1.5 was
significantly higher than that in BS1.0 (p<0.05). Digestible NFC intakes of goats in BS2.0 and BS1.5 was
significantly higher than that in BS1.0 (p<0.05). The highest Average daily gain (ADG) were recorded in
group BS2.0 followed by BS1.5, RS2.0 and BS1.0 (p<0.05). The highest DM digestibility was shown in
group BS1.5 treatments (p<0.05). Nitrogen retentions in RS2.0, BS2.0 and BS1.0 were significantly higher
than that in group BS1.0(p<0.05). The results obtained from this study suggested that feeding level of
concentrate seems to be proper at 1.5% of BW to achieve the best performance when black goats are fed
WCB silage as a roughage source with concentrate.
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Table 1. Chemical composition of experimental diets fed to Korean black goats

Items Whole crop barley silage Rice straw Concentrate
Dry matter (%) 41.5 89.85 90.00
Composition of DM seeeeseseei 0% i DM +veerrrrmrereranmrenserinannns

Crude protein (%) 8.11 6.40 15.15

Acid detergent fiber (%) 34.94 40.27 16.40

Neutral detergent fiber (%) 57.89 69.99 39.02

Ether extracts (%) 3.16 0.85 3.88

Crude ash (%) 7.91 6.87 6.75

Non-fibrous carbohydrate (%) 22.99 15.89 35.20
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Table 2. The effects of feeding level of concentrate on digestible nutrient intake and body
weight gain of Korean black goat fed whole crop barley silage

Treatments"

Tters SEM?
Control BS2.0 BS1.5 BS1.0

Digestible nutrient Intake(g/d)

Dry matter 482.9 538.5 511.3 416.5 62.54
Crude protein 57.09* 64.23° 56.98" 4352° 4.59
ADF 79.38 91.6 100.4 88.30 19.42
NDF 207.2 2162 218.9 187.3 35.40
NFEC 181.5® 208.7% 187.6 150.1° 17.93
DM Intake, ghkg of BW*" 61.67 65.28 60.86 53.19 6.66
DM Intake/BW(%) 2.76 2.92 2.71 2.39 0.29
Average daily gain (g/day) 69.78° 91.34° 78.15° 64.33° 2.54

D Control: Rice straw-+concentrate 2.0%,
BS2.0: Whole crop barley silagetconcentrate 2.0%,
BS1.5: Whole crop barley silaget+concentrate 1.5%,
BS1.0: Whole crop barley silaget+concentrate 1.0%

? Standard error of the mean
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Table 3. The effects of feeding level of concentrate on the nutrient digestibility of Korean

black goat fed whole crop barley silage

It Treatments” SEM?
ems Control BS2.0 BS1.S BS1.0
Dry matter 70.08° 73.39% 7371 7121 1.74
Organic matter 72.21 75.28 75.45 73.59 1.73
Crude protein 67.64 69.68 70.53 68.16 2.14
ADF 47.32° 53.79% 55.98° 54.66 3.47
NDF 60.98 64.13 64.98 63.54 2.89
"Ether extracts 90.57 89.61 89.11 88.25 1.55
NFC 91.42 92.54 92.83 92.06 1.11

! Control: Rice straw + concentrate 2.0%,
BS2.0: Whole crop barley silage + concentrate 2.0%,
BS1.5: Whole crop barley silage + concentrate 1.5%,
BS1.0: Whole crop barley silage + concentrate 1.0%
? Standard error of the mean

" Means in a row with different superscripts are significantly different (p<0.05).
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Table 4. The effects of feeding level of concentrate on nitrogen retention of Korean black

goat fed whole crop barley silage

Ttems Treatments” SEM?
Control BS2.0 BS1.5 BS1.0

Total N Intake (g/day) 13.52° 14.75° 12.94° 10.22° 1.13

Fecal N Loss (g/day) 4.44° 448 3.82% 3.26° 0.50

Urinary N Loss (g/day) 131® 1.63* 1.34% 1.08° 0.25

Nitrogen retention (g/day) 7.76° 8.64° 7.78* 5.88" 0.80

Nitrogen retention (%) 57.44 58.62 59.86 57.60 2.80

Y Control: Rice straw+concentrate 2.0%,
BS2.0: Whole crop barley silage+concentrate 2.0%,
BS1.5: Whole crop barley silagetconcentrate 1.5%,
BS1.0: Whole crop barley silaget+concentrate 1.0%
% Standard error of the mean

>® Means in a row with different superscripts are significantly different (p<0.05).

FolArly nug B2 F (200727 LAFHA
W& Azfolct

33 ADF 4388 =3x8 FojdZo]
AT A vebged vE £ Q7
A uky gAY dEiAe xalskA] o
SkAuE =FAE7} F£F dEElA &E}
w2 NFCE A=} 3o 3= vg A
o] FA% HaE R Q3 pHIt RolA A
F4 E3 njAE B AstE Aihd 43S
o] Wdojxl Zo 7 Atgslch(Galyean® Owens,

2 rlo

3

Are] ARdEAE 2AlEY R 94 ¥
FAR FepFe]l Fd4] AaFA vlA
+= J8RE Table 49} 7t}

A2AHAFE dzT9 AR AR
FA8E 7 A9 2.0%9 1.5% FH9T
7} 1294~1475g2 2 Ane] AdeRld] 55
AEE 1.0%E 33 BS1.0TS) 1022g Xt}
Frolstil 2A AANRL (p<0.05), T =
AoAE Axre AdEAd FFARE 2.0%
FA77t 42 4487 163g2 2 TP B3 L,
IR 1.0% 2977 2t 3267 1.08 g

o

2 7P Wt} (p<0.05).

¥, ArFAge da7e Fre Ade
Ao FFARE 27 AF) 209 1.5% F
T7F 5FAE 1.0% Fo72ot foeHd %
01} (p<0.05), B4 FAFAME 57.4~59.8%]
He2 A7 8L JeRdA st

2 A Aa AHAFL BS1.OF7F #9
A @A Jepgcl. ojeidr A A4 AS
e AE A vHdd (ia 5, 1995)F
Byo} PxEHE, ®3F AL APFHF] FU1E
FE 23 w3 #AsE AaFgs FURIG
(Osuagwuh$} Akinsoyinu, 1990)3L s} 2 A3
AAx ZAE AT =& AT B
Az £AFE debign 2, 2433
AL vHATL BT (A, 5, 2004)
sto] AagFgro] F& BSLOTI AL £74
&o] 9/ vehd Aoz Asdd.

P, ALFAEE AP, do] ¥ 47
wAlel weh wfolst gle} AFA Hlm of
dAu, 2 ZAzoA HAFAEL 574598
%z & 5 (200607 TR T (2007c)0] Rt
EQLr9 AAZ2AE 3224107 21.1-332%
Hole %2 FA3E&S ¥9th Boutouba 3
(1990)% Nunez-Hemadez = (1989)2 Angora

AaolX A ALF2E AT 14 FHE AL

flo r

— 64 —



Choi et al.: Effects of Concentrate on Performance of Korean Black Goats

A AF kg 0263} 024 g olAolgtm
2uslded, B Al¥oE 041059g07
Aol 2R THE U3 AaAHAF] Fol
A FA&o] ¥4 Aoz Asdc

olAe] AnE FgAoz masle] Pt
o, $47] Sg2elA Fre AlYgAE: =
ARYoE Fol A AT 284 Gdx
olg-& AMME AR FAFE] 1.5% 7}
ARG Aee Aaw)

V.8 o
£ d7e 2olades AR Ades 3
94 FFAE FoFFEe] §47) 949 7}
&3 UL AHZ, UL o€ F A
S vlxe e 2ABIgH AT
AAT (R TFAR AT 2.0%, HEE
AR + s ATY 20% AT

1.5%, AF2] 1.0%)2 o] g7 352
geipzbio g AdE AN AlEA7
¢t 1Y 9 7t 2ehid g o
27, ARe] Adejxo) FI3IAeE 4 A
22} 208 1.5% F977} 23IARE 1.0% F
o7 xR} w«lﬁ}?ﬂ E U} (p<0.05). 7}23}
NFC A#ZFE Are] AdeiAg $FAEE
AF2] 2.0% :‘mh‘L?} TP xa, FAE
= 10% F977F TP W3t} (p<0.05). 47
SAFL Are AL+ FFAE 2.0%, A
Re] Al A+E AR 1.5%, B3+ 5FAR
2.0%, FRe] Aldz]Al+ BEFALE 1.0%, &2
oJ3hA FolA o (p< 0.05). AEAZ}ES A
we) Al x)e} FFARE 1.5% 377t o
55? Boh 723 =4 velsdt) (p<0.05). R
SAFE dxre AR Allexe %
*}i—a— 22k A2 209 1.5% F477 5F
Alg 1.0% FoTRT FoshAl Esich
(p<0.05). ol2jdt AAE FFPAH T 1E o
ARz AdAE 2AEAeE F994] &4
7] B4 A 583 g4 o8-S

A% FFAE FAFEL 1% AR A

2 Asmg

v.el & 2 &

d

Az, A A, |AY, 2718, =95, g,

zal, Al 20032 AR S S BEE

Z A 2. A7k 2 TDN 5% %A 23
(4):283-288.

2. A49%, A 4 2000 FAEETE T
TAANEAEY A 9 o]8rle. T
2A8t3] 2006 e ALEX 9. pp. 37-57.

3. 79%, A A A, B, 994, IA,
Hes o)2A, ,T:lep 2003b. FEYA e
2 HegaHe] A0l AT TERA 23(4):
289.292. |

4. A A AR/E, A2, RS, A=, 397,
2000. 28] A Ade]A] Ae AR5 FET
A7 FEEAEE. A3sE FHELEI. 11s-

ke
B
q,

=3

};nAga] n] ;(-]21— %é'gﬂoﬂ

= 15(3):207-214.

6. 223 FHF, AIE, AF 3, o|F4L, THI.
2002. AHEH A7 R Aldel X7} 3 A=t
ko] AR AFH Aslgd] wx= 9% g%
A 22(2):107-114.

7. HeE, 3, A, EE, A9S, 29%
2006. 5 7 AR AR ANESE
_L,] )sg/\}/ﬁ m 0%01:/\ o],s_—goﬂ u]x].‘; og O‘r
gha 2253 3ha R X|8FE]A] 26(4):199-206.

8. FHe, o3 LI|E, o]AFFE 2007a. Al o}
25n|ge) w2 AL Al EBgae A
A A% 43¢ 2 AaFHE wlAe
Q. A7l eg A 15(2):195-205.

0. FR& Hed, A, 79T, PAE, VFF

o3k, A= 2007b. ARA] 2X] f{3e] WAl

G P

_l b ]
Egae] YA L FFx ol 5E vHE o
g FHRA] 27(1)1:57-66.

10. 3;} = HAes, AFE, AL A PIE
gk 2007c. ARAWGAR W =ohy

om&

3:—01 AAE7] EQie] AZHHHY, A3E 9
Argde] v 938 dF2A3] =z
=} &+3] 2] 27(2) :93-100.

— 65 —



11.

12.

13.

14.

15.

16.

17.

18.

19.

Choi et al.: Effects of Concentrate on Performance of Korean Black Goats

AOAC. 1995. Official Methods of Analysis. 16th
ed. Association of Official Analytical Chemists.
Washington, DC.

Atti, N., Rouissi, H., Mahouachi, M. 2004. The
effect of dietary crude protein level on growth,
carcass and meat composition of male goat kids
in Tunisia. Small Rumin. Res. 54:89-97.

Boutouba, A., Holechek, J.L., Galyean, ML,
Nunez-Hernadez, G., Wallace, Cardenas, M. 1990.
Influence of two native shrubs on goat nitrogen
status. J. Range Manage. 43:530-534.

Galyean, M.L., Owens, F.N. 1991. Effects of diet
composition and level of feed intake on site and
exterior of digestion in ruminants. In: Tsuda, T,
Sasaki, Kawashima, R. (Eds.), Physiological aspects
of digestion and nmetabolism in ruminants:
Proceedings the seventh International Symposium
on Ruminant Physiology. Academic Press Ins.,
San Diego, pp. 483-514.

Jia, Z.H., Sahlu, T., Fernandez, JM., Hart, S.P.,
Teh, T.H. 1995. Effects of dietary protein level
on performance of Angora and cashmere-
producing Spanish goats. Small Rumin. Res. 16:
113-119.

Kawas, J.R.,v Lopes, J., Danelon, D.L., Lu, CD.
1991.
on intake, digestibility, chewing and milk produc-
tion of dairy goats. Small Ruminant Research.
4:11-18.

Lippke, H. 1980. Forage characteristics related to
intake, digestibility and gain by ruminants. J.
Anim. Sci. 50:952-961.

Manninen, M., Virkajarvi, P., Jauhiainen, L. 2005.

Effect of whole-crop barley and oat silages on the

Influence of forage - to - concentrate ratios

performance of mature suckler cows and their
progeny in outdoor winter feeding. Animal Feed
Science and Technology. 121:227-242.

M.AR., Hossain, M.M., Akter, S.
1998. Effect of levels of concentrate supplement

Mazumder,

on live weight gain and carcass characteristics in
sheep on restricted grazing. Asian-Aust. J. Anim.
Sci. 11(1):17-20.

20.

21.

22

23.

24.

25.

26.

27.

28.

G IR
164, 44 23 20109 29 234,

Nastis, A.S. 1993. Nutritive value of fodder
shrubs. In: Papanastasis, V.P{Ed.), Fodder Trees
and Shrubs in the Mediterranean Production
Systems: Objectives and Expected Results of the
EC Research Contract. Agriculture, Agrimed Research
Programme, Commission of the European Com-
munities Report EUR 14459 EN. pp. 75-81.

NRC. 1989. Nutrient Requirements of Dairy
Cattle. 6th rev. ed. Natl. Acad. Sci. Washington.
DC.

Nunez-Hemadez, G., Holecheck, J.L., Wallace, J.
D., Galyean, M.L., Tempo, A., Valdez, R,
Cardenas, M. 1989. Influence of native shrubs on
nutritional status of goats: nitrogen retention. J.
Range Manage. 42:228-232.

Pereira, D.H., Pereira, O.G., Silva, B.C., Leao, M.
I, Filho, S.C.V., Garcia, R. 2008. Nutrient intake
and digestibility and ruminal parameters in beef
cattle fed diets containing Brachiaria brizantha
silage and concentrate at different ratios. Animal
Feed Science and Technology. 140:52-66. -

AlLA, AO. 1990.
Efficiency of nitrogen utilization by pregnant West

Osuagwuh, Akinsoyinu,
African dwarf goats fed various levels of crude
protein in the diet. Small Rumin. Res. 3:363-371.
SAS. 2000 SAS/STAT® User’s guide (Release 8.1
ed.). Statistics, SAS Inst, Inc., Cary, NC.

Steel, R.G.D. and Torrie, J.H. 1980. Principles
and. procedures of statisticss A  biometrical
approach (2nd- Ed.). McGraw-Hill Bok Co., New
York.

Van Soest, P.J. 1994. Nutritional Ecology of the
Ruminant, 2nd edn. Comell University Press,
Ithaca, NY.

Van Soest, P.J., Robertson, JB. and Lewis, B.A.
1991. Methods for dietary fiber, neutral detergent
fiber, and non-starch polysaccharide in elation to
amimal nutrition. J. Dairy Sci. 74:3583-3597.
20104 24 29, =AY 1A 20109 249
AR

2010 2€ 269)

— 66 —



