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Effects of Organic TMR with Whole Barley Silage on
Feed Intake, Nutrient Digestibility and Blood Characteristics
in Korean Black Goats

Kim, Kwang-Kook - Jo, lk-Hwan - Hwangbo, Soon

This trial was carried out to determine effects of TMR(Total Mixed Ration) in
comparison to conventional diet on feed intake, digestibility, and nitrogen retention
in Korean black goats. Twelve Korean black goats were allotted to treatments in
four groups of three goats and then they were housed in separate metabolism
cages for 21 days. Treatments included conventional diet(A: rice straw and com-
mercial concentrates) as a control group and three TMR groups(B: rice straw and
commercial TMR; C: 30% organic whole barley silage and rice straw with organic
grain; D: 60% organic whole barley silage with organic grain). The results ob-
tained are summarized as follows. Dry matter intake, fecal excreta, digestible dry
matter, metabolic intake and feed intake of BW were significantly higher(p<0.05)
compared with A, B, C treatments. The digestibility for most of nutrients except
NFC was significantly higher(p<0.05) for D treatment than the others. On the other
hand, the digestibility of NFC was higher for B treatment than for the others, even
if it was not significantly different across treatments. Nitrogen intake was lower
for D treatment, but the significant differences were not found across treatments. N
retention rate was higher for B treatment with significant difference. For the blood
composition, HDL cholesterol and Immunoglobulin G were significantly higher
(p<0.05) for C, D treatment than the others. The results showed that, in com-
parison with A treatment(conventional diet) and B treatment(commercial TMR),
dry matter intake, nutrient digestibility and N retention rate were not lower in C
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treatment(30% organic whole barley silage) and HDL cholesterol was increased
after experiment. Therefore, it could be concluded that TMR with organic whole
barley silage might contribute to the production of a high quality and safer meat
in goat production.

Key words : whole barley, feed intake, nutrient digestibility, blood characteristics,
goat
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Table 1. Ingredients and chemical compositions of experimental diets fed to Korean black

goats
Treatments”
Ingredients
A B C D

Ingredients (%)
Rice straw, common 60 45 30 -
Organic whole barley silage - - 30 60
TMR, commercial” 55 -
Organic rice bran - - 10 10
Organic wheat - 10 10
Organic yellow com - 10 10
Organic bean - 5.50 5.80
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Treatments"”
Ingredients
A B C D

Organic poor rice” - - 4.50 420
Concentrates, commercial 40 - - -

Total 100 100 100 100
Chemical composition (%)
Moisture 11.22 10.41 18.05 28.37
Crude protein 12.09 10.76 11.72 12.51
ADF 41.98 38.25 27.38 26.03
NDF 60.40 60.80 48.77 47.42
Crude ash 7.53 9.72 5.62 5.60
Ether extracts 2.1 24 1.8 22
Non-fibrous carbohydrate 17.9 163 321 323

Y A: Coventional diet as a control treatment, B: Commercial TMR diet, C: Organic TMR including 30%
whole barley silage, D: Orgarnic TMR including 60% whole barley silige.

& Ingredient formulation of commercial TMR: 5% alfalfa hay; 15% klein grass hay; 5% timothy hay; 15%
cotton seed; 5% beet pulp; 10% alfalfa pellet; 5% cotton seed hull; 5% apple prmace; 15% cormn gluten

pellet; 5% soy sauce cake; 10% corn; 5% molasses.

3 . .
) “ang-mi”(poor rice)
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A3lH, AT 3 B2 E Duncan's multiple range test(5% )= 3FH TH(Steel 7
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Table 2. Effects of conventional diet and TMR on dry matter intake, fecal excreta in
Korean black goats

Treatments”
Iterns SEM”
A B C D
Dry matter intake(g/day) 258.9° 246.0° 197.3* 119.1° 42.54
Fecal excreta(g/day, DM) 110.1° 110.3° 79.1* 326° 18.52
Digestible dry matter(g/day) 148.8° 135.7° 118.1° 86.5" 27.56
Metabolic intake(g/kg BW*"/day) 35.7° 33.3° 28.8° 18.4° 6.16
Feed intake of BW(%) 1.9° L7 1.5 1.0° 0.32

Y A: Conventional diet as a control treatment, B: Commercial TMR diet, C: Organic TMR including 30% -
whole barley silage, D: Organic TMR including 60% whole barley silage.

% Standard error of the mean.

*®Means in a row with different superscripts are significantly different (p<0.05).
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Table 3. Effects of conventional diet and TMR on the nutrient digestibility in Korean black
goats(DM Basis, %)

Treatments"
Items SEM?”
A B C D

Dry matter 57.5° 55.4° 60.5° 2.7 4.83
Organic matter 59.8° 59.1° 64.5° 74.7° 4.50
Crude protein 566° | 586 69.2° 74.9° 3.06
ADF 35.7 332 28.1 524 10.35
NDF 48.1° 48.7° 65.3° 80.0° 3.80
Ether extracts 71.2% | 77.5% 68.2° 84.6° 3.75
NFC 62.5 652 59.8 61.3 74.30

" A: Conventional diet as a control treatment, B: Commercial TMR diet, C: Organic TMR including 30%
whole Barley silage with organic rice straw, D: Organic TMR including 60% whole barley silage.
? Standard error of the mean.

abc

Means in a row with different superscripts are significantly different (p<0.05).
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AR AYA FAD)TY 0.7gE T Fo3HA EUTHP<0.05).
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Table 4. Effects of conventional diet and TMR on the nitrogen retention in Korean black

goats
Treatments”
Items SEM?
A B C D
Total N intake(g/day) 3.5 33 3.7 2.7 0.91
Fecal N loss(g/day) 1.5° 1.4° 1.1® 0.7° 0.28
Urinary N loss(g/day) 1.6 1.0 2.0 1.6 0.57
Retained N(g/day) 0.4 0.9 0.5 0.4 0.27
N retention rate(%) 11.3 294 15.2 14.2 8.76

Y A: Conventional diet as a control treatment, B: Commercial TMR diet, C: Organic TMR including 30%
whole barley silage, D: Organic TMR including 60% whole barley silage.
? Standard error of the mean.

>®Means in a row with different superscripts are significantly different (p<0.05).
4. 894 A%
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AR AL (D)7t 22 827, 69, 76.7 D 77.7mg/dlE JERST

PUN(Plasma Urea Nitrogen) 60% ZA 28] AF ] X|(D)77}F 18.3mg/dIE APALR(A)T
ot Al® TMR F9B)7TY 22 11.8% 10.8mg/dl B} 42314 U THP<0.05).

Total Cholesterol> 30% A Ke] ALL A (C)T2 60% FHEHE AL S A (D)yT7F 24
95¢} 117mg/dIZ H#PALE(A)TY 67.3mydl Bth §23HA] E=THP<0.05).

LDL cholesterol> 10.7~28mg/d19] W2 YeEbEow, 60% FAHe] ALA(D)+7}
28mg/dlE tha F2 Aol ot AL Fod-e dEhA 4ttt

HDL cholesterol2 30% A58 AL ZA|(C)T2 60% FAHE] AL 2| A(D)y7+7}F 22t
83.7% 89mg/dIZ BHALE(A) TS} Al¥ TMR F(B)T2] 22t 56.35 60.3mg/dl 2} F-¢]
SHA| FUTHP<0.05). Baker 5(1984)9] Q7oA 5 cholesterol> &4 7A8E, 18U 5
o] AdF 3o g9lo) = U<l EF & LDL cholesterolo] 2t X% v} JQ=d], & 4AY
M= FA R AHYElA F4(C, D)T7F HDL cholesterol®] #&3HAl 718t SH4 A
AHEe] AW AEFOoRA Y VAT VY 5 Jedgn Had

IgG(Immunoglobulin G)+= 30% F 3 E 8] ALY 2] A(C)T9} 60% FA Ke] AFYEA(D)T*7t
Z+2} 1046.73% 975.7mg/dlE FPALRA)TS AT TMR 5HB)TY 244 576.37% 7413
mg/dl BT} §-2]3HAl TUTHP<0.05). £ AlFolAM IgG FFE 5.76~10.46mg/mle] HHZ
B, 1S5 6~ 1170 YW o] A 4SS Z42F 1229 16.7mg/mlol 2t BId 71(1986)
7 19.97mg/mio| 2t R Micusan®t Borduas(1977)8] A# Rt} tha Fe FAE HFP LS

Table 5. Effects of conventional diet and TMR on plasma metabolites in Korean native

goats
Treatments”
Items SEM?
A B C D

Glucose(mg/dl) 82.7 69.0 76.7 71.7 16.56
PUNY(mg/dl) 18 10.8° 15.8% 18.3° 2.65
Total cholesterol(mg/dl) 67.3° 71.0% 95.0® 117.0° 13.36
LDL cholesterol(mg/dl) 11.0 10.7 113 28.0 7.92
HDL cholesterol(mg/dl) 56.3 60.3° 83.7° 89.0° 12.32
IgG(mg/dl) 576.3 741.3° 1046.7° 975.7° 125.81

Y A: Conventional diet as a control treatment, B: Commercial TMR diet, C: Organic TMR including 30%
whole barley silage, D: organic TMR including 60% whole barley silage.
? Standard error of the mean; 3) Plasma urea nitrogen.

a, b, c

Means in a row with different superscripts are significantly different (p<0.05).
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B AT S840 FEH AR FAAAIE B8] Yate] BYPALS(A: HAHA T 1)
FALR)T, AT TMR F(B: BHA+AT TMR)T, 30% FHEe] AdeA I TMR 59
(C: BlE+30% FA Y ALIYA+/71FH)T 28 60% FHA R ALEA T TMR
HA(D: 60% FA R ALIHA+{7IFH)TE Uiro] A4z A5E FH3de W 5F
a0 ABAHAY, YL 23818, A 37 9 Y A3 vAE 4TS AT

AFAE AHEQ, dEAFHE, Y, 7tasdE, dAASE dEYATE 2 0E
AFHEELS 33 AT, BT, CTY €22 YolHy DTFE ol ERT FoatA vt
(p<0.05). VYA £3HE&E DT7} T8l T} (p<0.05), 2 W 43182 C% D7}
o etA ERX L M(p<0.01), NFC £3-8-2 X F kol fol% Zpol7} LebtA] ggtont,
B77F 7HE Btk A4 A AT ol fo$ 2ojrt dEUA fkey DL
7V gk, B F A4 vl dF2 A% BT7F DT HIEtY Eoy d4 FH &S B>
C>D>AT €22 Yo}, @A A HDL cholesterol® Immunoglobulin G& CT<}
D77} f93kA E3ATH(p<0.05).

oldel Ao, BPAR(HI+AIT vFAR) T AT TMR F9 7l B3] FAR
2 AMFEBAE 30% EY3st A7 TMRE 24| 93 FolA SH49 AEAAH, 9
Y& 2%E 9 HAA2EZHE Fol A TAEHA &y, 53 Y HAeAE HDL
cholesterol ¥ Immunoglobulin G= £7}1%-& Ueldo] 7|34 3 A& AAdTH 5
2ol QoM E FAHED AR o] 8o % 71T H A F4HE Aol HeE A
o= AtgETh

[E=ERTY @ 2007 11. 6. HF=EHFY : 2007. 12. 6]
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