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SUMMARY

This study was carried out to investigate the amounts of voluntary intake,
digestibility and nitrogen retention in Korean native goats (KNG) fed agricultural
by-products containing rice straw (RS) and apple pomace (AP) and to obtain a basic
information for establishing the feeding system of KNG.

The results are as follows ;

1. Among the chemical composition of experimental diets, the highest values in
crude protein (CP ; 18.6%) and crude ash contents (10.7%) were observed in alfalfa
hay. Those of RS+AP treatment were significantly low 6.0 and 4.8%, respectively.
Acid detergent fiber (ADF), ether extract and non-structural carbohydrate (NSC)
contents were shown an adverse tendency.

2. Dry matter (DM) intakes per day in KNG fed RS+commercial diet (CD), RS+AP
and RS+AP+CD were significantly lower (P<0.05) 210.3, 228.3 and 263.3g, respectively
than 358.1g in alfaifa hay.
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3. DM intakes per basal weight expressed as DM g/kg of BW®® and DM g/ke of
BW(9%) were highest (P<0.05) 60.5g and 3.3%, respectively in KNG fed alfalfa hay,
any other treatments showed 356 to 42.5g and 2.0 to 2.3%, respectively and this
result was similar to those of DM intake per day.

4. Digestibilities of DM, organic matter, CP, ADF, neutral detergent fiber (NDF),
crude ash and ether extract in alfalfa hay and RS+AP+CD treatment were
significantly higher (P<0.05) than RS+CD treatment. Those of CP, ADF and NDF of
RS+AP treatment is not significantly different with these treatments.

5. NSC digestibility was higher in alfalfa hay (66.7%) than those of other
treatments (44.2~52.0% ; P<0.05).

6. Nitrogen retentions expressed as N retention(g) and N retention(%6) in KNG
were highest (P<0.05) 0.6g and 15.6%, respectively in RS+AP+CD treatment and
RS+CD treatment was lowest (P<0.05) -0.6g and -21.4%, respectively.
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22 33T ol & 2y #IH 2AHEL <Table 1>3% &t

Table 1. Chemical composition of feed ingredients

Nutrient Crude Crude Ether

Feed ingredients protein ADF NDF ash extracts NSC
Alfalfa hay 1857 34.13 46.67 10.67 257 21.52
Rice straw 525 52.12 71.71 12.45 2.29 83
Apple pomace 6.25 34.13 39.12 2.33 5.49 46.81
Commercial diet 13.68 9.58 36.74 6.74 3.01 39.83

Note. ADF : Acid detergent fiber, NDF : Neutral detergent fiber,
NSC : Non-structural carbohydrate
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Table 2. Chemical composition of experimental diets fed by korean
native goat(%, DM basis)

Treatments ;;‘:2; ADF NDF c;:ge E};‘tti‘:crts NSC

Alfalfa hay  1857°+0.00 3413°+000 4667°+0.00 1068°£0.00 257+0.00 21.51°+0.00
RS+CD’ 894°+0.68 3349°£340 56.40°+279 995°+046 2571018 2219°+252
RS+AP" 601°1006 3851°+1.07 47.05°+194 479°£061 471°£019 37.44°+230

RS+AP+CD™" 873°+065 2881°*%142 4450°+282 588°+131 398°+051 36.83°*413

Note. Means separation within a column by Duncan’s Multiple Range Test, 5% level.
The same letters show non-significant difference at the 5% level.
RS+CD" : Rice straw + Commercial diet, RS+AP" : Rice straw + Apple pomace,
RS+AP+CD™ : Rice straw + Apple pomace + Commercial diet

Zudd §FS dERAZI} 186%Z 7 XA, HA+ABAIE FAT9 2R+
v AlgALE FoAFE 4 89%% 87%E HAHE #E el oy, W@ At
FATE 6.0%E EA3A 2UATHP<0.05).

U, ADFE 3 g3 +A g G977 385 %& deldle] & AHrro #9938
A Edoud, #@+A TG+ A B E FATFE 288%S YEMY A THP<0.05).

NDF&t e #ad+AlgA g Fo9F7} 564%F UEldo] t& 2 1(44.6~47.1%) R}
FA3A = THP<0.05).

ZITFFL dLHAZE FAH T 2F+AHANE F9F7F 42 1079 100%2
R+ A e G 7(4.8%)9 HA+A AL+ AIBALE FATFGIRIRT RMAE &%
Y, ez FEEF 872 @38 QAT G979 W@ Al gub A RA R
FA 77 22 473 374% 2812 407 368%E Uelde] 48 Ax FATS HRA+
AlgALE FATRT % 15~22% ¥ 14.7~159%AE = A THP<0.05).

B
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Korean Journal of Organic Agriculture 5(June 1997) Copyright 1997 Korean Society of Organic Agriculture
122

Table 3. Influence of agricultural by-products on voluntary intake and
feces in korean native goat.

Treatments
ltems Alfalfa hay RS+CD RS+AP RS+AP+CD
Dry matter intake(g/day)  358.10°+2389 21033°+3534 22833°+3779 263.28°%62.12
(Rice straw) ( - ) (120.33£35.34) (54301788 ) ( 47.33%£16.04)
(Apple pomace) ( - ) - ) (174.03+38.85) (125.95%71.69)
(Commercial diet) ( - ) (90.00£0.00) ( - ) 90.00£0.00 )
Feces(g/day,DM) 11083°+1197 9510°t2561  8698°+2236  87.13°+2166
Digested(g/day) 24728'+1516 115231146 141.35°+1727 17615°+4352
DM Intake, g/kg of BW*®  6045°+354  3562°%713 3728°+535  4253°+11.93
DM Intake/BW(%) 334°+0.24 1.97°+0.42 2.04°+0.29 2.32°+0.69

Note. Means separation within a row by Duncan’s Multiple Range Test, 5% level.
The same letters show non-significant difference at the 5% level

19 $93 37 ASHAFL g¥9gdx Fo 77 3BBIgeE M ¥ o H(P<0.05),
W+ AeA B FaF, @Azt Fo7, RAABAR FdTE 47
263.3, 228.3, 210.3g2. 2 A3t & FYA7T AFHA FUTHP<0.05).

#8, WA FoI TS FAA B A BALE FoFolMNE Abzute] Z2H740
4 1260ge 2 7IE L BT AEAHFFE UG

2o MjdBe HPT FA% Aolx ANOHP<005), RA+ATE FoI 77} 87.0g
o8 M ¥ty d¥ndx F9TFNAM 1108ge 2 7 Edoh

A3AEFL 1Y 57 HE AEHFFY FAS FAEE JepdEd & 4g99d
28 F@ FAMN 247322 M} BRT, RAA A BAE FAT, RA+A Tt
F9F, 9AA B8 FAF5o 4z 1762, 1414 2 1152g0 2 RolAch

w3 AAZED A2HA L DM ghks of BWPE 22428 F98 77 605¢
o2 7b} w1, RRAANBAE FAT, RFA+AFHY FI7, gPApA A BAE F
P& 357~425g2 ¥ £2& YELAATHP<L0.05).

AEE AEHFZL dEJAZRE FAFT 771 33%E 7HF 243, HIA+AF T A
BAE FAT, PAABAE FoIT, RP+A T Foj T 227 23, 20, 20%2 olE
At Fze AAHA % AHP<0.05).

Y A3 WXE 4P vEbd AL <Table 4>9 Zoh
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Table 4. The effect of agricultural by-products on nutrients digestibility
in korean native goat.
Treatments
Items

Alfalfa hay RS+CD RS+AP RS+AP+CD
Dry matter digestibility(%) 69.09°+1.89 55.39°+549 6231°*+4.13 66.86°£3.06
Organic matter digestibility(%) 70.72°+2.11 5844°*+551 6390452 68.83"+3.43
Crude protein digestibility(%) 67.74°+206 5571°*569 64.95°+3.67 6857°+3.05
ADF digestibility (%) 71.13°+163 6348°+t478 6967°+3.73 7460°£2.43
NDF digestibility (%) 68.87°+262 6218479 72661368 75.69°*+2.40
Crude ash digestibility(%) 70.72°+2.11 5844°+551 6390452 68.83°+3.43
Ether extracts digestibility(%s) 70.77°%£1.86 55.78°+527 64.18°+359 67.94°+3.05
NSC digestibility(%6) 66.70°£2.12 4723°+t561 44.23°+631 52.01°+4.70

Note. Means separation within a row by Duncan’s Multiple Range Test,
The same letters show non-significant difference at the 5% level.

5% level.

Aefatee] AED f7)129 4£38L SERAZE FAT 77 47 69.17% T0.7% =
74 ko, B Tt AFALE FATFIL 4 6699 68.8%E eI felAtol
7b A=A ggtony, FFA+ABAE FAH T/ 4 5549 584%F UEHHY M 2
ATHP<0.05). ¥, WAz ADFAZ}ES WIA+AIFES+ARAIRE F977F 74
686, 746% = 7tF EXAT, vzt 6773 71.1%, 65.0% 69.7% 5 YEtd dB¥Rdx F
7o} HRAAFE FoFeE FoaUt AAFHA ggtoen, HIA+AB/AIE FATE
Z}z} 557, 635% 2 7+ A TH(P<0.05).

NDF4 3¢5 S @A+A g+ A gA g Fo 7, $F+AHE g4F, 489 dzx 97
Zo] Z+zt 757, 727, 689% 2 YEhg:, HA+AIBAIE FATFIF 622%2 7HE @3k
(P<0.05).

Z3ET JdHEZ 22E 2382 A8 € f71E438H A BFE YEUHAE
b &, ¢RAZE F9F F7F 7077 708%2 7} %3, dEo 2 WPy +A A
B g FATFY @A A Fo 17t 4 6883 67.9%, 6399 642% = ol
Aate AAHA ggoy, HWA+ABAIE FAIT7t 5849 558%2 BAHIA Rk
(P<0.05).

B2 @538 4A3ee R +AFAIRAE FAT, RFAABAIRE FA9T, H
A+ T FopEe] 2zt 520, 47.2, 442%%0 0 w3 dEHAZE FATF T+t 66.7%
2 #8A3 wA JErSTHP<0.05).

4. Hz2|7o o2 I HHE
Zt Aol e ARG B4 FHEL <Table 5> ZH.
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Table 5. Nitrogen retention(%) of korean native goat fed agricultural
by-products.

ftemns Treatments
Alfalfa hay RS+CD RS+AP RS+AP+CD
Total N Intake(g/day) 1064°+0.71  298%+0.30  220°+038 3.63°+0.64
Total N Loss(g/day) 1063°+0.85  356°+0.49 237°£052 3.02°+0.45
Nitrogen Retention(g/day) 0.004*°+0.80 -0581°+0.73 -0.176+021 0.613*+053
Nitrogen Retention(%) -0.10®+7.38 -21.39°+2819 -7.39®°+918 1563°*14.10

Note. Means separation within a row by Duncan’s Multiple Range Test, 5% level.
The same letters show non-significant difference at the 5% level.

Zt M7 1Y ¥7 F AAHAFL duudE2E 4% 71 106go2 M =
L, RF+ALFH A BALE FAT, RFA+ABAIR FoF, HAA Y Fo 771 4z
36, 3.0, 22g o2 YWolHHP<0.05). £F, ¥ AAEAZTE ¢EHAXE FA% 77}
106g22 713 293, RA+ABAE FAF, RF+ALG+A BAIE FA2, WA +A T
w FAFEo 2 747 36, 30, 24g2. 8 A o] A HP<0.05).

#H, 4 FHFH AL FHELE HIAIFENAEAE FATNM T 06g,
156%2 7b¢ %1, RA+ABAIE FA9F7 -06gH -214%E JElo] & AT
Boh {o3tA ¢ eH(P<0.05).
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S-Eutetel 2A7MFELS FARUR] ZAMEVE B8 dRE P oy Aotz B
o AEEHI o] AAAFe] FAHI dEC FFY RARE A 24, AIRFAE
A 2 FAgggdzxe] g&3tn gty §3] ¢¥FAZxE M2 F: FH0] &1,
A23tgo] Eo} GEAIRE o]&HI TH(E F, 1997), € AFAME ole} FAIg 2
#H& YA th<Table 2>. 28y o] d&uo] U Y Fo| F7idol wat 93
H7} BolAl 1 FFHo2E F4o Advgge FAY 4¢3 E g& 7tFAL Yo

TH v 5(0199)& HAZRAIR FARAE T HFEF EFH ANE VA A
A& FAAZGL Badn e, £ d¥dAe v 2 939 Agagy e =g
WA(6.0%)7 3 ETFFA8%)S XY, & HFR AlFute] HFHFo] AA A
¥ol<Table 13 3>, AlFetel Egoz ygPo A3asiEAR <l silicad] §§3Fo)
EFol I 713 Xe] EolXE RE - HFE IEALF AL S AFIHAT olg@ Al
ubol =& Mo sl Baths(1983)3 Preston(1981)% 2 AtZatE NSCs dHE F
223Fc] 7] & Reg FH3AY

w3 E AgolA MFHAIEY NDFEHFHe] & HA+Alg e+ Al @A AlgE S, HF+
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Atdtdl g, HPAHARAE FATF €22 AsAHF o] ol Ed<Table 29 3>,
ol AEF NDFFEol wtFE7M5edA AGAIS4HAFY AFagoez A8 odyz
MAAFS 4238 9FE vAdam BaF Van Soest(1982), Van Soest 5(1988) &
Mertens(1983) 53 o x5t

AR TS dEHAFS ¢80 2 FA9F4AM 605gT 33%E ole ZF(1997)¢]
Bag 575¢7 27%° A#H KAA L, HIA+AIEY Fo 7o P +Alaw+ Al BAl g
Bt M 37.3~425g3 2.0~2.3%E JEFU O] NRC(1989)o A =A% AF9] 24%9
A<l ¥ &3t

£ olE AT EF HMFAME AlEbate dH ol & AR Aeug A}
A A deY 71340 vl Holjdo] HAed, oleld dFE Bath(1981)E &%
o] Aol F FAF F 15~20%, A% 30%7AA A#e FoAse Aol o]4FH o]
o Bag up gl

7189 4238 HAAFGARARE FHT) 688%E LuBHE FoAFo B
A & A3EE YeEMA £, Alibes 5(1984)2 At#tdt SilageE WU F98d &
71€9 A%&o] T7T9%E Atdute] S48 Haugut g

2y NSC 2382 FAFAE F97 33 d¥2uddx F9Fo vs) Fddez
A dEsted, 53 gAY Fo3dA #AZ Fe 23ee U
<Table 4>. o8& A= RPAol vis] Alzutel HHFo] Frez Fol Apaute]
g#Fog FfHo e Pectino] WU HAES 288 Po} alcoholo] ThEk A H
o{(Alibes 5, 1984), NSC A3 F47t o oz A4,

AdirH o g HAZAR, FFAIE 2 AUAAEY FYE HAHE P29 o)A &
dEttn E#A Aded(F F, 1995), B APAME dA £HEo) & AMNIygFrT ¥
H+rrgat+ Al FALE FA 77 EASA A JYeElUA 289 g TAHYS FHEEe
U<Table 5>, 718 Mg FolA -g& Jeld A& Agr|zte] vxdy #Y7 gEoz
Ag g

ool AnE FFd B o, Algpute mowiAgete gou HTERAH @53E 2
duE FZ2EFF] Eol BEAU AL 3 E7t &oldly, JEHE $43519
SHAEFAE(TMRIAA 7134 FHALESQ] 32 dALZAE 7| & Ao 2§ ¥
FAE dEEvtelA Atgebg WEIME AR 2 o] 44 wEYY LR EAAY AFE
Zlddch, 2y 2 AN HAARAgAE F977F duddz ©F At
A7 e Aoz WA FEDAASY JAAY 53 go] 15HE 83E ASdE
Abspatgio g2 &A1 4 gle REC dd sE aWd S vEFos et A
Zt=le, =% Fontenot 5 (1977)& %<4 olA NPNS /3 Alsute U4 @o)
FAYE o 78, FA =AMLY FolArt FUtE S8t ldn BmEtn glol o
o dE o 2 A7 aFdh



Korean Journal of Organic Agriculture 5(June 1997) Copyright 1997 Korean Society of Organic Agriculture
126

V.3 9

€ 97t HAS AFHSE XY FARLEY FF AWAY T AsdHF,
238 R AL FHES 49 AEU ¢8AAzx FAA Y HE - FEFA, AR
AEe Aol AF AFAAE FH3r] A 71xAEE duA B AT E A
At

I Z2%E 8% ddH 2o

1 A¥A89 333 zAEL 48927 2992 FH 28 ¢ Fo] 1869
10.7%2 7b3 =33, RA+ARS FAFAME 42 603 48%2 A A 23k
oy, ADF, dlH232E 9 v724 @53 EFe Vo9 FFS Jehiich

219 & ABAATE PAABNE FAT, R+ FA7, AP A T A
FAE 97371 4 2103, 2283, 263.3gL.2, d2fAx F9F9 3581grr} ¥
3] 2 Skh(P<0.06).

3. dANEY DEHAHDM ghke of BW™P B 222 AZHHWDOM gk of
BW(%)& do83dz F937 605g3 33%2 7H3 E9t%, o4& AFFE 6
~425g7 20~ 2.3%9 HHE Ve FA3A F%ed, o 19 AEAHAS
I FAE Agg JER AoH(P<0.05).

4 AAFe) 9@ AF, 7718, 2G4, ADF, NDF, ZH¥, olsl22289 23
e ¢ HAE FATH RA+ABLARANE FATIE RAANBAR FAT
uche et AW, RQAF FelF 2o, ADF % NDFA &l A
£ FA% Aol QAT A FAHP<005).

5. H|723 8532 4382 48y A2FATI 66.7%2 hE M T 442~
520% E o FodtA FkoHP<0.05).

6. MeAAFel glolMg Fx FHF L AA ML RIAFEABAR FAT
7} 06g F 156%2 M3 wRL, RA+AWAE FAT -06gT 214%2 7R
ok tH(P<0. 05).
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