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Abstract

In order to improve feed values of Korean agricultural by-procucts,
various treatments including physical, chemical, physicochemical and fer-
mentation were suggested in this review article.

Physical treatments such as. chopping, grinding and pelleting reduce
partiole size of agricultural by-procucts, and increase passage rate from
the rumen, thus may increase voluntary feed intake and weight gain.

Digestibility and voluntary feed intake of straw, rice hull and sawdust
also, may be increased by chemical treatment using sodium hydroxide or
ammonia. Especially, because nitrogen content of by-products increase and
toxic problem is not posed by ammonia treatment, it’s practical usage is
recommended in Korea.

Silage or fermentation treatment using principles of microbial fermenta
tion may improve palatability of low quality by-products.

As mentioned above, it is concluded that various treatments suggested
are desirable and improve feed value but may raise several problems.
Unfortunately, because cost for installation and products is great and pro
cessing work is complicate, farmers are not using well these processing
methods until now.

Therefore, in order to increase the practical usage at farm level, it is
thought that many research works be achieved for efficient process which

have simple operation and low installation cost.
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Table 1. Cell structure of agricultural by-products
Cell Hemi- . s
Item consti- CWC ADF cellul- ?ellu- Lign-  Sili- Reference
tuents ose ose 1n ca
Mixed Hay Korean Livestock
(midium 28 72 46 26 32 9 0 Experiment sta-
quality) tion, 1980
Corn stover 28 72 49 23 37 9 2.7 ” , 1979
Rice-straw 24 76 49 27 33 5 10 ” » 1980
Barley-straw 13 87 62 25 48 13 0.7 " , 1979
Wheat-straw 10 90 64 26 50 13 1.1 ” , 1979
Rye-straw 12 88 63 25 52 12 0.4 ” , 1979
Reed 12 88 55 33 39 11 4.8 " , 1979
Rice bran 14 86 72 14 39 11 22 Hutanuwaten et
al, 1974
Sawdust
(needle-leaf 2 98 84 14 50 32 1 Johnson et al,
tree) 1975
Table 2. Proximate composition of animal manures (DM basis, %)
Crude Crude Crude Crude
Item protein fat fiber ash NDF DCP TDN Reference
Korean Livestock
Chick manure 2214 2.35 12,59 22,54 37.11 16.4 42.6 Experiment sta-
tion, 1978
Hog manure 22.30 8.36 11,42 19.79 38,55 8.9 22.1 , 1979
Cattle manure 19,90 0.47 23.18 19.69 36.41 5,9 21.8 , 1978
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Table 3. Digestibility and digestible nutrients of rice straw by physical and che-
mical treatment
It Untrea- boil- mill- water- pellet NaOH Ca(OH), Pfiflelrettreat-
em ted ed e soaked -ed treated treated 24°L 5F
Crude protein 6.6 11.0 33.8 10,4 0 8.0 13.8 17 .4
digestibility
Crude fiber 47.7 53.0 48.1 50,3 47,54  69.8 57.6 60.1
digestibility
NFE 42,7 52,8 52.0 60.0 50.75 63,2 50,0 59.7
digestibility
DCP 0.30 0,54 1,64 1,07 0 0.42 0.6 0.6
TDN 38.80 44,90 44,06 44,04 35.31 46,7 39.0 43.9

(Korean Livestock Experiment Station, 1978)
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Table 4. The effect of NaOH treated rice straw on the performance of growing

cattle

Concentr- Concentr- Concentr- Concentr- Concentr-
It ate80%+untre ate80% + ate 70% + ate 60% + ate50% +
em ated rice- rice-straw rice-straw rice-straw rice-straw
straw20% pellet 20% pellet 30% pellet 40% pellet50%
Initial body wt. (kg) 181.5 181.2 179.2 177.5 188.8
Final body wt. (kg 232.8 243 .4 246.2 235.0 244 5
Daily wt.gain  (kg) 1.03 1.24 1.34 1.15 1.11
Concentrate (%9) 6.4 6.3 5.7 4.3 4.4
intake
Roughage (k9) 1.5 1.5 2.3 3.5 4.1
intake
Income (meat
cost-feed cost, 439.,5 481.3 479.7 396.7 388.6
1,000 won)
(Korean Livestock Experiment Station, 1980)
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Table 5. The comparison of digestibility
by the NaOH treatment level of
rice straw '

NaOH

level (%) DM NFE Fiber
0 41.1 43.3 55.7
2 45.2 51,7‘ 60.0
4 52.9 64.2 69.8
6 51.6 62.4 68.9
8 45,2 59.7 56,3

(Korean Livesto Experiment Station,1978 )
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Fig1. The relationship of the NaOH-

treatment level and in witro or
- in vitro DM digestibieity
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Table 6. The effect of NaOH treated rice straw on the performance of cattle

Korean Native cow Male- calf
Item 49% NaOH 49% NaOH
Untreat- 4% .2 Untreat- 4% AR
rice straw rice straw
ed NaOH pellet ed NaOH pellet
Initial body wt. . (k) 183 188 183 269 270 268
Daily body wt. (49 0.45 0,51 0.60 0.61 0.77 0.98
gain
Daily rice straw (49 2.40 2.62 3.45 3.0 3.33 5.9
intake
Daily concentrate (fg) 1.72 1.76 1.71 3.6 3.7 3.9
intake
Income (meat cost-feed 1,276 1,431 1,588 1,525 2,022 2,379
cost)won

(Korean Livestock Experiment Station, 1979 )

Table 7. The effect of NaOH-treated rice straw on the performance of lactating cow

Item Hay Non-treated 4% NaOH treated

rice straw rice straw pellet
Milk yield ()] 18.8 17.6 20.4
Milk fat (%) 3.60 3.51 3.33
FCM (k9) 17.70 16.30 18.30
Concentrate intake (k) 7.9 7.3 8.4
Corn silage intake  (49) 15.8 15.8 15.5
Roughage intake (k) 4.8 3.6 10.5
Income (milk yield-feed 3,821 3,732 3,540

cost, won)

(Korean Livestock Experiment Station, 1980)
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Table 8. Digestilility and digestible nutrients of rice hull by NaOH treatment (%)

NaOH Digestibility Digestible nutrients
treatment Crude Crude Crude
level protein fat NFE fiber bcp TDN
0 10.63 0 16.94 17.44 0.40 13.78
4 60.92 69.85 56.37 46,33 2.07 36.93
8 46.08 40.66 79.47 34.65 1,53 39.26
12 55.10 61.97 74.74 64.57 1.72 49,31
16 52.65 75.96 85,95 59.29 2.02 50.81

(Korean Livestock Experiment Station, 1977 )
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Table 9. The effect of NaOH treatment
on digestibility of sawdust

Item Un treat- NaOH level (%)
3 6 9 12

DM 7.85 18,12 28,94 37.03 41.05

ADF 8.57 20,94 31,93 40.60 45.30

Cellulose 10,15 27,05 40.36 52,50 58,14

(Park and Han, 1982)
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Table 10, The effect of ammonia-treated rice straw on proxlmate composition and

digestible nutrients

Moistu- Crude

Crude

Crude Crude

Ttem re protein fat fiber NFE ash bCP TDN
Untreated rice 13.1 4.2 1.7 29.4 39.4 12.2 1.6 37.5
straw
Ammonia-treated 14,7 11.2 1.7 29.8  30.6 12.0 6.7 45.4
rice straw :

Hay 14.0 12,2 3.3 27.8  33.3 9.4 4,5 52.5
(Korean Livestock Experims=nt Station, 1983)
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R REE fEREl Wste] slApe] ghob
A 1FForA e dolAv 4fge] Ax
ERBEE] £H0IE F4T | 5lo] FHE
®e ddece BEE 22 £ okl &S
FEol wol Mgk %16‘1&0] & REY 44
AolAAE M FAY ¢ A& A2 nold
oRd RS HEY =i =g Atoldl

FAalolalx] Wiyl TRSE FHRES s
L Y84 FEEEHEREFE RES BIFHES o
= wEE ddF7] Y8 BES B s
Folot glvl HBHAAL BRES W KE
o} BEAHm Szl BEMRAR (FR

1978) & BIT]E vl F 12 o9} o] HEWML
3 FEHBEE Yol A HAabolslx] 50% K&



25

Table 11, The comparison of digestibility, digestible nutrients and DM intake of
different treated-rice straw

Crude Crude Crude DM

DM protein fat fiber NFE DCP TDN intake
3% ammonia
treated rice 4,72 31.2 36.4 55.8 47 .2 1.6 37.5 26.5
straw
NaOH-treated 55.9 59.9 47,1 72.1 54,1 6.7 45.4 32.9
rice straw
Hay 54.5 66.9 66,9 73.8 57.9 4.5 52.5 37.4

b Spepaolelx] 100 el Mt EEmM 50 RAREES AA Bt
CE E o USIR NE AeEiEE R

Table 12, The effect of rice-straw silage on performance of Korean native cattle

Feed intgke (42, day)

o . Daily Income
Item Initial Final body wt. - (meat cost-
body body i concen- . corn rice-straw feed cost
wt. wt. (g/?g/nday ) trate Y silage silage 1000 won )
100%corn 117 167 0.56 0.82 032 24 - 164.6
stilage

50%rice-straw

silage +50% 117 164 0,52 0.85 0.35 1.4 0.99 154.0
corn silage

100%rice-straw 115 142 0.30 0.86 0.41 - 2.20 81.2
silage

(Korean Livestock Experiment Station, 1978)
PepLpol el B (B 1978) ol A & £13 ol A o} LB MERE Bol HRE4Fs P BA4
oF el 1 HAEERS Salolalx 100 %E MHEMBIZA HA Aol Sgr4atolaixle] 4
o @ AtoldlA 50 %+S-FFatolEl=] 50% B DRSS REE + dv G EHEC ddx
Ak, R Apol#l=] 100 %IE Mol FHEXAGD  SErAtelsl et WA Abel=lA] 50150 BA HR
o ALEREL A AoldlR) 100 %E A ReH  Fh ubgFstel shc

Table 13. The effect of rice-straw silage on the performance of lactating cow

Milk Milk Fat- Feed intake (kg day) Income (Milk
Item yield fat free DM yield-feed
(kg day) (%) (%) silage concentrate cost, won )
100%corn silage 17.3 3.94 8.16 28.3 7.7 3,376
50%corn silage +
50%rice-straw 16.2 3.80 8.17 21.8 7.7 3,467
silage
100%rice-straw 15.3 3.56 8.44 17.6 7.7 3,247
silage

(Korean Livestock Experiment Station, 1978)

4) MEYRE - ol el MiEE EHHEZ FiAsk ¥ AKX
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Table 14. The effect of formented hog manure on the performance of swine

Treatment level (%)
Item

0 15 30 45 60
Initial body wt. (#9) 20,2 20,1 19.9 20.2 20.8
Final body wt. (kg) 94,3 93.9 87.3 83.8 83.5
Weight gain (kg) 74,1 73.8 67.4 63.6 62.7
Feed intake (k9) 296.0 291.3 186.3 279 .6 282.2
Feed efficiency 3.99 3.95 4,25 4.40 4.50

(Korean Livestock Experiment Station, 1979)

o) BEBEEE A$ BERAEECY 15 % R
Bild = EAfE RAEY & 2RE £ 5+ ¢

HA

gt E=JE FE(1983) © BiEEdEA WY FRE

Fixzt vzl Gophe] BEEE REREAR £
15 ol A 8} zro] fRAFAHEo] Hifmgtel wiel HEK
2 fhk ] delzlod HRIEERS A+ B

Table 15. The effect of formented cattle manure for replacing wheat bran

Growing-finishing pig (%)

Broiler (%)

Item
0 10 20 30 0 10 12 14
Weight gain (k9) 80.3 79.3 77.0 74.7  1.68 1.69 1.65 1.59
Feed intake (k9) 310.9 303.6 304.8 301.6 4.63  4.67 4,67 4.68
Feed efficiency 3.87 3.83 3.96 404 275 2,77 2.83 2,94
(Lee, 1981 )

ERigEd £ 30 %71x EHE#HSHE 10 %71
R me] Wheslel nz Qe S w7e9e
REL 12 %7427} BEASo| 2t stk %A
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BMEES TR HEEARTT £R £ 16 44
2E ushgo] EEtel K3 HMEAEE 24 9

got BEFRE 15 %7t RENE AAFE
Ed % BEE 997 &% (Q976)= oA,
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Table 16. The effect of fermented rice bran plus starch pulp feed on the performan-

ce of growing pig

It Daily wt. Feed Dressing Back fat
em : e h

gain efficiency percentage thickness

%

Control 0.8 "7 3.62 65.0 3.4
15% Non-fermented 0.79 3.85 65.6 2.9
30% Non-fermented 0.74 4.19 62,7 2.7
15% Fermented 0.84 3.39 64.0 2.6
30% Fermented 0.79 3.64 65,2 2.7

(Korean Livestock Experiment Station, 1976 )
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Table 17. The effect of fermented rice
bran plus starch pulp feed on
the performance of growing pig

?:‘})esltlft(;lrtlcooz_ Body wt. Feed Feed

centrate gain intake efficiency
%o

0 48.9 179.16 3.66

10 49.6 172.16 3.47

20 42 .4 176,96 4,17

30 39.8 168,18 4.23

40 36.8 167,16 4,54

(Han et al, 1975)
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Table 18. The effect of fermented rice straw plus chick manure feed on the per-
formance of Korean native cattle

Fattening Korean native

Item Kox/'ean native cow cattie
control supplement control supplement
Initial body wt. (t9) 96.5 106.0 360,0 360.0
Final body wt. (k9) 235.0 280.0 435.0 431.6
Daily body wt. gain (kg) 0.38 0.48 0.83 0.79
Feed effcieney 10.92 12.33 14.46 13.41
Feed cost per g wt. 975 1,061 1,542 1,410
gain (won /kg )
(KAIST, 1984)
WEER AT REN Fo) MEA =H7 SEQ

o

L7 Besd

& &

LlEs 7o) BEREYS #H3 oei7kx| AH
£ mEtel Mg fJES wEA] d H
3} RIS WA gotm gich BN WpEbLEN MR
B, BEAHES B4 v fAHY WLEst #
EHERES WAy BiEEeV AERS &
EAAD £ Jdo o]H HJFHAR Moz B
BR Al #B5A M= LERA ok &
EHal R g Aol mBEMA HAt B
BERe =z it Zor BHdds REL F
Zetn Bl AAlSel KEH KR dv A
BAHEE MR vie Aqel REAEWS A
BRAE BES A4 71 a3 REon
7} Azxich

1. BRARWEE 1977 dotel BB 9AY
LS ol mx= B8 2831292

2. BHRPERESE 1978 FRE A B H13
Aol #ix] BB 157.167

3. BRMERESE | 1978 LB RHEA KT 7}
A4 B B AKBERERE 168:178

4, ERFRBEE © 1978 =179 4B EH
#3t EFIRHEEE RS 186:193

5. BRPIE@EE 1978 B4 HI AF 4}
oldll=| HELFEE 365:377

6. SRALEESR: 1978 R4 T HIAB
B REER

7. SRFREESR © 1978 W 43l mEEE
BEAR 406:414

8. SRWERES: 1979 FRIEFES Hi W



28

10,

11

12,

13.

14,

JDAEHBETE 2 FIAEHSR 1391142

. ERARAEE 1 1979 BB EE KT

R3 \HEEEE 209:217
TAFRBERE 1 1979 =)o HI BMEEE
HEFAH 359:366

. ERAFRMEE | 1979 FALERS] HY

B3 KBS 367:375
BRHRBREE | 1980 BTRIETSE] Wi o
FYAEE B 2 fBRAk 277:289
BRAHRREE © 1980 prLdol B 44
SRR KRR 327:337
SHRUIRHESH : 1981 YA Go] K AL

15,

16,

17,

18.

19,

2£olx] IBHRS% 329:338
W, 23 g, 214401975 Wy Rl Y
Woe KAIST#HES

W-FE 1 1980 AWM B4 WY A/
EHEERENR

a3 1982 AEBEY SEMEE
BB WBEH 24:50-56

olal gl 1 1963 &k Bt LS8N
W

A, FE, AET 1 1976 HREA Bt
Bk Btk ke Eidl MY R
@B 18:141-145



