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ABSTRACT

The Situation of Livestock in North Korea and Cooperation
between the South and the North

The purpose of this study is to review the current issues of North Korea's
livestock and the process of inter-Korean livestock cooperation, and evaluate the
results. For the purpose this study showed the states and results of livestock
cooperation projects which were progressed in North Korea and proposed the
desirable model to promote inter-Korean livestock cooperation.

Since 1995, North Korea has confronted with food shortage. North Korea
has strived to increase agricultural production, and was supported food and
fertilizer by international society including South Korea, but failed to solve food
shortage. Recently, North Korea was interested in livestock development. It is
impossible for North Korea alone to develop its agriculture without foreign
assistance. For the livestock development and rehabilitation of North Korea, South
Korea is able to do important role. The livestock cooperation project in North
Korea needs a large scale capital and technical support, therefore it's project
should be progressed together with ‘South Korea's non-government organization or
public institution. It could be developed as a good cooperation model to renew
North Korea's agriculture and livestock.

The detail projects are to develop pasture, and establish milk plant, feed
factory, the plant of organic manure which is made from livestock waste, and also
support the facility of breeding pig, breeding fowls. The cost for practice of above
projects amounts to 2.4million dollars. The aids and support to North Korea needs
to invest in the long-run. In the early days of inter-Korean cooperation, as the
project's area, Hwanghae province which is not far is suitable for investment. The
area has good condition to transfer goods and to exchange human resources for
inter-Korean livestock cooperation.

In these conditions, we can promote three directions for the development of
livestock cooperation in a region near Gaeseong industrial complex.

The first thing is to establish a modeling agriculture and livestock complex.
The second point is to extend eventually livestock cooperation to other areas. The
third thing is to increase livestock products in the complex. North Korea's
consistent livestock policy is an important factor for the success of the
co-operative project.

Researchers: Kim Hyeong-Hwa, Kim Woon-Keun, Kim Sun, Ji In-Bae
E-mail address: kwk@kapri.re.kr
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E 2-5. 20034 St goiXlS 4 HEesT =4
BT BE%% ST gE% (A E
35 =0
Cel | Gg | &4 | DI | Re | 24
o 33AARA ha | 09| 10| 09| 10| 11| 10| 10
0 19944 8A ha | 02| 02] 02| 02| 03| 02| 02
o FAF o | 40| 45| 42| 44| 42| 43| 43
o AFdl FY=ER IS | % | 487 | 415| 452| 463 45| 40| 46
o A AARA ha | 348 | 391| 368| 498| 43| 469 414
- A WA o | 1| 9| 6| 1018| 719| 88| 798
o 273 AAWA ha | 80| 91| 85| 129| 142| 135| 105
- B2 w54 o | 174| 169| 172| 264| 230| 248| 203
- Bzw A4 o | 38| 407| 80| 571| 54| 563 454
o ha B4 £ 21| 20| 21| 39| 40| 39| 31
- Ha? B¢ £33 B 25 30| 27| 33| 35| 34| 30
0 1992 A kg | 4035 3036 | 357.3| 7806 | 9000 | 8371 | 5987
WS L kg | 2865 2662 | 2766 | 202.1| 2947 | 2933 | 2850
o 191% B dul AN | % | 1408| 1159 | 1292| 2672 | 3054 | 2854 2100
&
o AU Fh R Al % | 27| 8| 40| 422 360 | 390| 494
o FBYRFAIRY | % | 696 6L7| 661| 1255 1456 | 1350 | 1031
ol == AF e
0 04l FE REY £ | 5237 | -537.9 | 10616 | 489.0 | 780.0 | 12690 | 2074
o @ hat & 497 kg | 660.01| 5806 | 6261 | 507.7| 4941 | 5009 | 5607
- Ha¥ Hlg 353 kg | 3320 3320 | 3320 | 3320 3320 | 3320 | 3320
o 100ha% EZE4 30| 24| 27| 23| 21| 22| 25
o 100ha% °|%714: 14| 70| 35| 64| 64| 64| 57
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4. 59 A 34 7+E5AA

ko] A A 1980t B7HA T Sl AZE 4509 Eof o] 2T
&2 1997983 A7g A B AlE o]% A tiqt R A 2
THALOZ It Y AF AAFL MAEAT 28y o FE HA 7
o] 9 HAZ Y= Az 1005 Eo] REdu HAAHA JU* AFH
S Adide A7 2008 = ool #EHF AAo|tk

H 20021 BANE o] F =7he] wEe] Fhaska Al 1 A9
Az7F AgtdE AL do 2o Ay FAC 3] de $HE A Sk
ako] A Aake 19984 o]F = thAa JE=H
2757 = Aiks A9stae I $ ALkl Hda
2ghte ZESE 4= QI 2004/05 %9 (2004, 10.~2005. 9.)9] FE

[e)

X
e H29PPH V129 75%F 48T 5139 Eo] DRk
<)

B3k s efoA] T35 A s st AE UE TR s IR
shal Q1A Xetr] wEel 959 tiatE AR e &L FHtol e A
Golrt. 2FAR HZ FAAS Y & A7 o] 43 st gl
£3] 650%F Holl Gat= HeF AT A AP ml§ of@€

B3lo] 2o Ayl S55 20049 VEO R B(AFVF)Y Ak
A A A2 2379F Eof 58913,390ha, S 172%F 7,000 =l 49%F 5,026ha
2A F AEY HEL 2 V|FoE AdstH 4%d 40% FTolth Ty
& A7) 9,000hadll 25%F 8,000E< 7|23t Yt} FANE L5547}

8Tt

AR AibgFo] Btoy RS AowA HlE FE3 A9 o3 5 &
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E 2-6. Sotol Al 428 o £XF
w9l 1,000 &

daA = 1995/96[1996/97|1997/98[1998/99|1999/00(2000/01|2001/02|2002/03|2003/04|2004/05
ol FEE | 4,077 | 2995 | 2663 | 3,481 | 3,420 | 2,573 | 3,656 | 3,840 | 4,156 | 4,235
232k 4077 | 2,837 | 2,663 | 3,481 | 3,420 | 2,573 | 3,656 | 3,840 | 4,156 | 4,235
o] ¢ N/A 158 N/A | N/A | N/A | N/A | N/A | N/A | N/A | N/A
e 5988 | 5,359 | 4,614 | 4,835 | 4,751 | 4,769 | 4957 | 4921 | 5,100 | 5132
A8 3,688 | 3,798 | 3,874 | 3,925 | 3,814 | 3,871 | 3,855 | 3,893 | 3,944 | 3,959
Alg & 1,400 | 600 300 300 300 300 300 178 178 181

7] €} 900 961 440 610 637 598 802 851 978 992
FE55F 1911 | 2,364 | 1,951 | 1,354 | 1,331 | 2,196 | 1,301 | 1,084 | 944 897
REEEa) 700 500 700 300 210 100 100 100 100 100
214 630 660 760 840 58 | 1,632 | 819 300 300 300
AU FE= | 581 1,204 | 491 214 535 564 382 684 404 497
Z}&: FAO/WFP, “Special Report: FAO/WFP Corp and Food Supply Assessment Mission to the

DPRK, Nov. 22, 2004.

BHelo] 5 AAHES ZA 7| BEAZRE 199235 Aiko] 5007 =
HRro 2 SAEA, 19959 AAAME 4509 E WREOZ, 1996 ©]
Tol&= 4005 = o|st2 StEFo M A FEZo ot ofAlx} Aol F
A3 20033 WS FE %M%l 4009+ E-5 Aol A 20031 415.6
b Eo® gd whl tiFS IS en, 200490 = 42357 EoE Hd O
H 3% S7HE BAth old ot XqT:H 7129 2 9713 e B
Hl&o] AA &~Q79] 30%°] HEL AT

5o AR I= A %k% 500~600%5F Eo]m 1990 dt) ZNE o] F
4009+ = o), 95 o]z,z 3009 £ Aoz 3lEst 4T 2003-20041d 4007 EL
A Eah A5 AF 759 2 90dd] ofdel 5000 & e #F
< o9A FET AA7Io|th

E3to] A& AAHS SUAI717] HliAe Ay 7R 8A&E A S
of 3AAINE HIE 5 FEEAY A&t I3 7 o] 7 A4
Atgrolth, G EAATS 4838 FESTL A AEFSAHE 43T = §l
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Ur % oA ﬂiﬂo% 2004bdoﬂt 56631 TOIE}.

A= 1961F 1,123 F, 1971 2,300 F, 1981'd 4,300 F, 28
19913 6,080 F71A #F3| Z7}slchr), o] 7HAste] 199730 E 1,859
A FAA A FAENT 2§ OA 254 FEEo] 2004d= Ha
AT FAle AnE A= e 31943 Folth

22 1961 11599 4= 1971 15999k 4= 1981 1899k 4= 18] 31 1991

g 2179% 2 3 éﬂ W, o)% adhy] Agakel 19970l 79
W 74 E%W 1988 ARE] = ThA] SR E|0] o] A§5ETL St

Shof 2004'd ol = 20.3% 7} Oﬂ oj21 Yt} o] FA = H A HirY &<l
19919 9] 2179k =8} A9 go = FXE, § A5 o|A] A9 3E T
o |23t & 4 Utk

HeFS 19619 105 F, 1971 1923 F, 1981 300 F, 28] 1991
L 568H FE FHad ol2gloy, I & AMSFHUE FAEe 199730 =
1601 F7hA &30tk 28jv ddFYASs I 5HS =8 200490 % 171H F
o E3strt.

a9d dae 1961 798 T, 19719 310 F, 1981 5108 T, 1991
6607 7, Ll 19949 11123 F2 A& Frhetnrl, 1995 712 R E
Aaoy & 35 Helow, o3y 1 ¢% S8t 2004 ol = 2,736
A Folt} olgigt d42 EZdAME & YEehtal §)

E7NY AsFg FAS 1995970 = A EREA ol RS
Qo AS R 199630 3,056 Folnem 19973 1} 1998 9]
Ao 1999 FHE A oy 20040 = 19,677 FZ 8
} >~

o Tl eault T AR ZAhek

on r{r e
ot 12
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e | 2 [ [@x a4 & [=2a ] 2 [ &2
S |Geken | Geken | leke) | GRekeD | (e | (eke)) | Gheke | (R vhe))
1961 672 105 79 1,123 | 11,500 0 17
1962 665 118 98 1,390 | 11,500 0 18
1963 672 123 127 1,503 | 11,500 0 19
1964 679 146 156 1,135 | 12,500 0 19
1965 680 151 180 1,135 | 12,500 0 20
1966 685 156 200 1,400 | 12,500 0 21
1967 690 160 215 1,600 | 13,200 0 23
1968 700 165 235 1,700 | 13,200 0 25
1969 720 170 260 1,900 | 14,000 0 26
1970 730 180 290 2,200 | 14,500 0 26
1971 750 192 310 2,300 | 15,000 0 27
1972 765 210 340 2,000 | 15,500 0 28
1973 780 225 360 2,600 | 16,000 0 30
1974 805 240 390 2,900 | 16,500 0 31
1975 825 260 400 3,100 | 17,000 0 32
1976 850 268 420 3,300 | 17,316 0 33
1977 875 275 440 3,600 | 17,632 0 34
1978 900 280 450 3,700 | 17,750 0 35
1979 925 285 470 4,000 | 17,850 0 36
1980 950 290 490 4,200 | 17,950 | 2,000 37

1981 960 300 010 4,300 | 18,050 : 38
1982 970 310 040 4,500 | 18100 | 2,100 40
1983 1,000 330 260 4,600 | 18150 | 2,200 40
1984 1,025 340 580 4,700 | 18300 | 2,300 40
1985 1,100 350 600 4,800 | 18450 | 2,400 40
1986 1,150 360 610 5,000 | 18,600 | 2,500 41
1987 1,200 368 620 5200 | 19,000 | 2,600 42
1988 1,250 372 630 5400 | 19,500 | 2,700 43
1989 1,100 420 640 5,000 | 20,000 | 2,800 44
1990 1000 500 650 5800 | 21,000 | 3,000 44
1991 858 568 660 6,080 | 21,742 | 3,230 45
1992 880 450 750 5,000 | 17,000 | 2,500 46
1993 900 350 900 4,000 | 14,000 | 1,800 46
1994 911 289 1,112 3,072 | 10627 | 1,198 47
1995 886 260 712 2,674 8871 | 1,098 45
1996 615 248 712 2,674 9,425 | 1,098 40
1997 045 160 1,077 1,859 7,904 822 40 ,

1998 965 165 1,508 2,475 9427 | 1372 44 2,795
1999 o177 185 1,900 2,970 | 11,200 | 1,624 45 5,202
2000 979 185 | 2,276 3,120 | 15,733 | 2,078 46 | 11,475
2001 070 189 2,566 3,137 | 16894 | 3,158 47 | 19,455
2002 975 170 2,693 3,152 | 18,506 | 4,189 48 | 19,482
2003 o176 171 2,717 3,178 | 19,958 | 4,613 48 | 19,576
2004 066 171 2,736 3,194 | 20,309 | 5,189 48 | 19,677

[N}

[

(]

o
[slelelsielelelwlelelelelelelelieleleolwleleoleleieolelelele el el e a)

DO Lo
o
Ny
S

A}5: FAOSTAT Database Collections. 2005
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22. 7t Atz ol & HE|

B39 AEARE U4 ARANROT o] SHT glow 1950
104

=
Ao 2UAAE A A4 BFe Hnd 98¢ Aot T2y 1980
P

o =

Aol FNREE BAHe AYRFor Jre Aust oYAAUA ¥
Ao Aoky) Ho] BABY RAE ol§ F WIFE ARALD Ao}
% 5 A9 2R o8 5o Pk

19909 ) Fube] SojshiE AP Ago] B ogEo] FE9 AR o
§& olF oA HYom, FAEY DB AopRFY RARE 152

HT 53 o] FA|Z|Re] AgAdzAg ol AR 53 ==
AR S0 ARM ALRE FE9 LHFES BY <# 359 &
oh A% APl ostE 7] Holle HE A¥T oF 12008 £ o] FES
AMEEoE 2Rt ou A% AbYo] ot 1990 FRE o] Foll= AL

¥ 35 HFeo 25 Y4 3 ZSALRL AH[E
el HE
T & 1996/1997 1997/1998 1998/1999 1999/2000
o = ik 2,874 2,338 3,481 2,920
o]% Zﬂl%k 158
o HUFaH| 4,966 4674 4,835 4785
2 g 4,798 3,874 3,925 3,871
A a8 400(8.0) 300(6.4) 300(7.6) 300(6.3)
7 EF-& 452 500 610 614
o FYI8 T 1,934 1,336 1,354 1,865

F( e FE FAhvFf g vE9.
ZE: FAO 323339 : 6, 40 : 11, 42 : 11).
KDIES A A 2] 5, S=/0¢aA 74, 1999. 10.
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olH g AEFEY ABoRE FAAQ FAto] AMEAY Evbesith 1Y
o2 Bl M e SARSESY AR FFAE 20~30%0 THFEALE 40%, A
25 AR 3095 w5t WA Ag dAEAE FFALE 40~50%, o
FALE 35~40%, AR E 15~20% A% w98t Aok FFALE S AR, &
E&Ao|, A5/ 5] Foli, dFAtse s, 5344, F Foltt

199739 187 E7IA A3
A AT 53] 208 Aotk o] A7E AFHOE A 2 A
o] 254 F7tstaL
o] Ha17] AikgEol Al719] At Axrte] =HZA feth
A= 1961 49.0H =, 19711 90.0H E, 19813 1750H &, 28w
19913 23504 Eo g 1 Aakeko] Had] Eatgot, 1 & AH 7HAEH7]
Al&ste] 19976+ 8373 EZMA E &Y o] ME AFOE HA 1T
AAre tA] Z71ek7] A Fse] 2004305 14713 Eof o211 gty 1
U o] A= Hia ALY Hz AT E o £E51 e FEolth
SFa7l= a3 AAte] dub == ATk 19613 047 E, 19719 0.8 =,
1981d 143 &, 283 19130l = 300 Bz Hug Wo] Aty oy,
O % Zaske] 199736l 08F BEo g Wzt oAl Aglo] 3E 5o
2004 d0]= 21.03 Eo] AAFEAY. Y Jaavie 1961 03FH E,
19713 1434 &, 19813 234 &, 19919 2934 &, 283 2 AbHo] FHot
o dfolA™ 1997 d = 4.8%F Eojvt AAEHAT I T & A& F7ste

)
N
=3
o
> L

o

e [‘.E,
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E 3-6. Sttel FiE 4
N I I R B B T e g B R I R R ST o B
ST AE | HE | HE HE | HE | HE AE | e | HE
1961 | 20.2 0.5 04 49.0 16.5 0.0 0.0 2.1 36.4
1962 | 20.0 0.5 04 20.0 16.5 0.0 0.0 24 37.8
1963 | 20.2 0.6 0.6 0l.5 16.5 0.0 0.0 2.5 39.2
1964 | 204 0.7 0.7 95.0 17.9 0.0 0.0 3.8 44.8
1965 | 204 0.7 0.8 95.0 17.9 0.0 0.0 2.0 45.8
1966 | 20.6 0.7 0.9 60.0 17.5 0.0 0.0 7.0 46.4
1967 | 20.7 0.7 1.0 65.0 18.2 0.0 0.0 9.0 49.3
1968 | 21.0 0.7 1.1 65.0 18.9 0.0 0.0 11.0 00.3
1969 | 216 0.8 1.2 70.0 19.3 0.0 0.0 15.0 23.3
1970 | 219 0.8 1.3 85.0 20.0 0.0 0.0 16.0 4.0
1971 | 225 0.9 1.4 90.0 20.9 0.0 0.0 18.0 58.0
1972 23.0 0.9 1.5 100.0 22.0 0.0 0.0 20.0 62.0
1973 | 234 1.0 1.6 100.0 23.7 0.0 0.0 22.0 66.0
1974 | 245 1.1 1.8 115.0 25.3 0.0 0.0 24.0 68.0
1975 | 255 1.2 1.8 125.0 27.0 0.0 0.0 26.0 70.0
1976 | 26.3 1.2 1.9 135.0 28.1 0.0 0.0 30.0 76.0
1977 | 275 1.2 2.0 145.0 29.7 0.0 0.0 36.0 81.0
1978 | 285 1.3 2.0 150.0 30.8 0.0 0.0 42.0 92.5
1979 | 296 1.4 2.1 160.0 31.9 0.0 0.0 20.0 99.5
1980 | 30.8 1.4 2.2 165.0 32.5 3.6 0.0 4.0 | 105.0
1981 | 315 1.5 2.3 175.0 33.0 3.6 0.0 60.0 | 107.0
1982 | 32.3 1.5 24 175.0 33.6 3.8 0.0 62.0 | 110.0
1983 | 345 1.6 2.5 185.0 35.2 4.0 0.0 68.0 | 115.0
1984 | 356 1.7 2.6 185.0 36.3 4.2 0.0 70.0 | 120.0
1985 | 375 1.7 2.7 195.0 374 44 0.0 75.0 | 125.0
1986 | 39.0 1.8 2.7 200.0 39.6 4.6 0.0 80.0 | 132.0
1987 | 41.3 1.9 2.8 205.0 41.8 4.8 0.0 83.0 | 135.0
1988 | 42.0 1.9 2.8 215.0 44.0 5.0 0.0 85.0 | 137.0
1989 | 380 2.3 2.9 220.0 46.2 0.2 0.0 86.0 | 140.0
1990 | 345 2.6 2.9 225.0 47.3 5.6 0.0 88.0 | 145.0
1991 | 30.0 3.0 3.0 235.0 49.5 5.8 0.0 90.0 | 152.0
1992 | 30.3 24 34 175.0 374 44 0.0 93.0 | 117.0
1993 | 311 1.7 4.1 150.0 30.8 3.2 0.0 85.0 | 102.0
1994 | 315 1.4 6.5 135.0 23.7 2.2 0.0 90.0 91.0
1995 | 45.0 1.3 3.2 115.0 22.0 1.8 0.0 85.0 85.0
1996 | 21.8 1.4 3.2 105.1 22.6 1.8 0.1 80.0 91.0
1997 | 188 0.8 4.8 83.8 17.1 1.5 0.1 80.0 75.0
1998 | 195 0.8 6.8 111.5 20.4 2.5 0.1 85.0 83.0
1999 | 20.0 1.1 8.6 133.8 234 3.0 0.2 86.0 95.0
2000 | 20.0 1.1 10.2 140.0 26.8 3.8 0.5 90.0 | 110.0
2001 | 215 1.0 10.5 145.0 30.8 5.8 0.9 92.0 | 120.0
2002 | 218 1.0 11.0 145.7 33.7 7.6 0.9 92.0 | 130.0
2003 | 218 1.0 11.1 146.9 36.3 84 0.9 94.0 | 135.0
2004 | 21.0 1.0 11.2 1471 37.0 9.5 0.9 94.0 | 135.0

A}5: FAOSTAT Database Collections. 2005
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200439 = 11231 Eo] AU

ol# g dF2 AT vzl olt B2 a17] A4
EAE 199635E FAO FAo &xsE o] 2 A A& & & glon,
199630 1438 AJite|lom 1 & Z74ske] 20013 9= 537,

2=
813 200439 = 921F 0] AAEAT. B 7)o AatEe gE 7159

2
WA O el 9% 7

I A
el
lo
)
O
S

ri

=

of

=

=2

AN

=
FARSFT, T A 2A4EQ Ao 71 A9 FHZ oF AEY 1
7] kel Z7beA € Aoldt

g3 7] Ak 1961 16,5 =, 1971 2094 =, 1981 33.0d &, 1g

AARE 19619 3647 =, 19719 580 £, 1981 107.04 =, 281
1991 15200 Eo g Hao ggloyy, a0 F Agdor 7h4as ) 1997
d 750 E71A EoEQWE ARG A FEH 20040 = 13507
o ol2F o, ofF Hi A4t wjo] MikgFelE o]2A Xaka Uth

KeX

S, Bae] S0 #UFe Ad fE otk Bde Avd @ AF

—



AE£S 2o sta Qlo] S A& AYstae FYS A E=d,
FAO SACl oat™ 7|9 A a7]e ZaHolvbvl =48t ot 1g
IS U= gt dEd )AL FAES A2 A otk Ha7]
= 1986\ -], A 7]= 1987 4ol ot 1989 FH FHstA T 5
fre 196195 FdsHoY =F el 1976-831 3 19871 = 49 o] §13d
o 28y g8 AR o] EAdE A FIA & o] Y] e
Ao 2 HFHET
I 3-7. Sete FME LT
el =
SR Hazl | =HAL7]| Afr SR Haz) | =HAL7 | A
Unit Mt Mt Mt Unit Mt Mt Mt
1961 0 0 370 | 1985 0 0 330
1962 0 0 495 | 1986 100 0 330
1963 0 0 528 | 1987 200 200 0
1964 0 0 350 | 1983 200 0 330
1965 0 0 449 | 1989 650 2700 462
1966 0 0 211 | 1990 1,100 2500 528
1967 0 0 574 | 1991 1,300 5300 66
1968 0 0 931 | 1992 1,700 3300 198
1969 0 0 832 | 1993 1,500 3300 264
1970 0 0 779 | 1994 1,100 900 99
1971 0 0 792 | 199 1,100 800 726
1972 0 0 858 | 1996 1,200 740 | 2,006
1973 0 0 990 | 1997 1,200 1100 587
1974 0 0 990 | 1998 1,100 640 1,122
1975 0 0 1320 | 1999 500 280 1518
1976 0 0 0 | 2000 150 1400 660
~ ~ ~ ~ 2001 30 1000 1,122
1983 0 0 0 | 2002 25 784 1,789
1984 0 0 990 | 2003 25 849 1,406

A}5: FAOSTAT Database Collections. 2005
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<3 3-7>0 9t 237]E= 198619l 1008 YA H, 199290 = 1,700
E7HA FdPd o, 1 F FYho] Ao 2000 el EoM = Tl
w8kl 2003d0= 25 £l =Sty WALV = FRFo] A il
Axol wet Wbyl Astg 1989l = 2,7008 FUEHReH 1991 =
5300E7HA FAdgoy, I gFlFHE TA] HAsH7] Al Zek e, 1997
Hol= 238 F71slda 292 A Zastgon, 200330 = 849 <
o

2 6= 1961 370E, 1971 792%, 19753 1,320 $stgoH, A 4
1S 239 Tr), 19848 990ES THA] $UBIY T, 199639 2,006 2
2 71 2o] FYstgoern 2003d0)E 14065 5935t ok

H

o 7.4kg, 19713 9.2kg, 19813 13.9kg, 2L 19913 17.0kge] X}

19138 oz A 7] A&t 199790l = 5.9kg o2 7 Sl

OAl 254 7] A1&se 20023 9= 11.2kg7HA] S7Fskal ok 3

Sho] AS 1909 A7 §7F &vlEe 1990 28.0kgol© Aol 11 &

7¥eted 2002\ 9l = 49.2kg7h Al SO Th B3] 190" AH RS HEhe 1
of RlastH A2 15 ol E3sit

a 2 g ar)eol, gar)et Hr] 28 i oFzre 7]

FOoE AHEI JTh 2002@«1 4% 2131719 &M= 1.0kg, HA317]9]

S

71k 4HlE 0.6kgolth 71EHSS
A= 20029 191" &B] o]

i3
rr
N A

o P m2 P W
e
rlr
&
!
k]
N
1o
F
=
rr
n
7
o
=)

o

I'FUHW
\1

E 13.1kg, SALT)E 24.4kg, F7]1E 11.3kg, 123l 7|8} & 0.4kg
=
=

ALﬂ HA 7], Fu71E F
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# 3-8 Setel 191 FAE o[
@9 kg
5% | dud [dAw [a9x - dud] sl | S5 | Aw
1961 7.4 1.7 42 0.1 14 0.2 2.9
1962 7.3 1.7 4.2 0.1 14 0.2 2.9
1963 7.3 1.7 4.2 0.1 14 0.2 3.0
1964 7.6 16 4.4 0.1 14 0.3 3.3
1965 75 1.6 43 0.1 14 0.4 3.3
1966 7.7 16 46 0.1 1.3 05 3.3
1967 79 16 49 0.1 14 0.6 3.4
1968 7.8 15 4.7 0.1 14 0.8 3.4
1969 8.0 15 5.0 0.1 14 1.0 35
1970 9.0 15 59 0.1 14 11 35
1971 9.2 15 6.1 0.2 14 1.2 3.7
1972 9.8 15 6.6 0.2 15 1.3 3.8
1973 9.7 15 6.5 0.2 15 14 4.0
1974 10.7 1.6 7.3 0.2 1.6 14 4.0
1975 11.3 16 7.8 0.2 1.7 15 41
1976 11.8 16 8.3 0.2 1.7 1.8 4.3
1977 124 1.7 8.8 0.2 1.8 2.1 45
1978 12.7 1.7 9.0 0.2 1.8 2.4 5.1
1979 13.3 1.7 94 0.2 19 2.8 5.4
1980 135 1.8 9.6 0.2 1.9 3.0 5.7
1981 13.9 1.8 10.0 0.2 19 3.3 5.7
1982 13.8 1.8 99 0.2 19 3.3 5.8
1983 144 1.9 10.3 0.2 2.0 3.6 59
1984 14.3 19 10.1 0.2 2.0 3.6 6.1
1985 14.8 2.0 105 0.2 2.0 3.8 6.3
1986 151 2.1 10.6 0.2 2.1 4.0 6.5
1987 154 2.2 10.7 0.2 2.2 41 6.6
1988 15.8 2.2 111 0.2 2.3 42 6.6
1989 15.9 2.0 11.3 0.3 2.3 4.2 6.6
1990 15.8 1.8 114 0.3 2.4 4.2 6.7
1991 17.0 15 12.7 0.3 2.4 42 7.0
1992 12.6 1.6 8.9 0.3 1.8 43 5.3
1993 10.9 16 7.6 0.3 15 3.9 45
1994 95 15 6.5 0.4 1.1 4.0 4.0
1995 8.8 2.2 5.4 0.2 1.0 3.8 3.7
1996 7.3 1.1 49 0.2 1.0 35 3.9
1997 59 0.9 39 0.3 0.8 35 3.2
1998 7.3 0.9 5.1 0.3 0.9 3.7 35
1999 85 0.9 6.1 0.4 1.1 3.7 4.0
2000 9.0 0.9 6.4 05 1.2 3.8 46
2001 94 1.0 6.5 05 14 3.9 5.0
2002 11.2 1.0 8.1 05 15 3.9 5.4

A E:

FAOSTAT Database Collections. 2005
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O Mixing Part

O Pelleting Part

O Bulking Part

O Bagging Part

O The Other Part
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C. A &H&
v = T & = A
L A3 FAM| T A A 1,144,529
A w5 501,700
A 7] 57,250
2. A7) FA 367,725
3. BEE FA 757,585
AH FAH] A(A) 1+2+3 2,828,790
4. 73] 7] A1 87 18] 7}H] 8,000
- WHE] (A7) Al ) 9,900
AR R 18,061
Q] H 16,462
71 Al SAL A A 13,170
78] A(B) 65,593
A7} g7 A+B 2,894,383
5. &3 2 o] &(C) A7 A9 5% 144,714
g A A+B+C 3,039,102




Process Flow Block Diagram

240T/Day Feed mill plant

04-Feb-03
| Bulk ingredients | | Bag ingredients | | Ticon ingredients
Bulk Receiving #1 Bulk Receiving #2 I Bag dumping | Bag & mineral dumping
l 4 t 4
|Grain silos(2*1,00()ton/b)| | SIS silos(4*800ton/b) |
|Pre grinder(100hp)x2SETS |
| Batching bin(16EA)
Hopper %‘_ Hopper
scale-1 scale-2
#1 scale 1 5t/b #2 scale 1 5t/b
Hand add
Micro dump

T3

Mixer(3MT)
(FUTURE) |
1
=] stm
Pettet(250hp) =1 Mcl
+| Fat
L] : 1
Pellet | Crumble |

Mcl | Mixer charge 45sec, Mixing Time : 3min

Fat | Mixer discharge :
Mixing %% : 6min (360sec)

15sec, Run Change : 60sec(2min, 30sec/2.5)

MESH

Bulk

Load out
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R T84 WAL < 513 2T FRely Hdolu w3849 F
A2 190t =R ME 3 A7)7t vissetth a8y w44 & =3 e
HEE @5e gl o Aot Ak wAAMA F =9 HFo] @i
60% FE=Rlb] HIdted Fehe 30% A=l HA deth HHe A¥HoR

E 5-1. dScte] 583% @Y
@91 “ha

e 5 g o i

R = L A A = L
1970 2,037 580 1457 2,298 1273 1,025
1975 2,078 610 1468 2,240 1,277 963
1980 2,104 635 1,469 2,196 1,307 839
1985 2,140 640 1,500 2,144 1,325 819
1990 2,141 645 1,496 2,109 1,345 764
1991 1,974 614 1,360 2,091 1,335 756
1992 1974 614 1,360 2,070 1,315 755
1993 1974 614 1,360 2,055 1,208 757
1994 1,992 585 1,407 2,083 1,267 766
1995 1,992 585 1,407 1,985 1,206 779
1996 1,992 585 1,407 1,945 1,176 769
1997 1,992 585 1,407 1,924 1,163 761
1998 1,992 585 1,407 1,910 1,157 753
1999 1,992 585 1,407 1,899 1,153 746
2000 1,992 585 1,407 1,389 1,149 740
2001 1,992 585 1,407 1,876 1,146 730
2002 1,992 585 1,407 1,862 1,138 724
2003 1,992 585 1,407 1,845 1,126 719

A FPE, 59 F2 57, 2003
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Wk | FE | Ay
w9 ga | 2 el | ol | g | g TI% 4| 7HEA GYE A me/100g)
9 | (Cm) |(KCD ] o) ,
(me/100g) | (%) N | P:Os | KO | SiO2 | Mg

Ap | 0~25| 430 | 0.75 | 1749 69.90 | 2.71 {11.03| 1.56 | 15.0 | 10 | 20
B |25~57| 400 | 4.00 |12.06| 61.60 | 042 | 1.20 | 2.08 | 100 | 5 | 10

(BEE F747)
BC [57~801| 4.20 | 420 |11.71| 6760 [ 021 {084 | 1.04 | 10.0 5 10
AR AH= AP | 0~12 | 520 | 0.08 | 14.20| 7320 | 269 | - 1-.25 76| - -
i By [12~401] 5.00 | 002 [ 1810|7840 | 0.77| - | &4 | 38| - -
(F& 9+ _
By [400]8}| 5.20 | 0.06 | 14.80 | 79.00 | - - | 9= 45| - -
Aok o I3 AP | 0~20 560 | - |1732|8590|152]528| 880 | 83| 35 30
(A 237 Bi [20~52| 560 | - |[1670] 8440 | 058 [1.76| 380 | 89 | 28 25
eonl A By [52~86| 540 | - |18581] 78.00 1044 {190 190 | 50| 20 25

AP | 0~18| 4.00 | 2.66 |19.84| 56.00 | 2.66 | 6.80 | 2.00 | 140 | 10 | 10
By [18~37] 3.70 | 896 [20.52 | 46.10 | 1.37 [ 5.00 | 1.50 | 10.0 | 10 | 10
By [37~82] 360 | 7.86 [ 19.81 | 49.10 | 0.37 | 2.30 | 1.00 | 10.0

AP | 0~15( 370 | 793 |16.17| 31.10 | 1.41 | 6.40 | 1.30 | 10.0
By [16~42] 370 | 8.50 [ 15.06 | 33.30 [ 0.05 | 1.76 | 1.00 | 3.5
By [42~92] 360 | 7.39 [12.24] 26.30 | 0.12 | 1.48 | 0.80 | 3.5

X]—_,EJ_; = 47"——_1 %‘, lg'ﬁiookfﬂ', J——’oJJ—T'FJ—HEJJr}\]' 1985.
TEXNZA, FET S wgAAHE A FHAT, 199.

o1 o1 O1 | O1
|

TEG FoAM 5 = WA F 3795 AAGE 2 = EGL 2
HEY e 24 W E¢ 25 @t A" EGoE O EYEe
g8ta J4AS Hd <k 5-6>9 2

FAA =EG pHE BE FollA 480]1, AEA 548 SHAstan =
Ede] pHYl 528G Sou AR pHE F B EF A 2o RAYH
& F ES U 2o] REA 167~1.68%2A 21, 7HEA 4 FFE 18~

19%2 Ao Zown, X#A Ca, Mg9| &= A9 HIs3ith
THA =BG s 2o 9t EdEdo] it HAH AAdE &
Foz Z 3 w99 T4 Hokeh, A wrrt A3 A Q9 s E T4
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l,éFK-I M Xl

tolr

¥ 56 24 =EL9

% | ., | pH [7FEERm] Ca2e [ M2+ | R4 | sbg 4
O I R (me/100g = %) (%) | (me/100g)
27k AEZ| 48 2.25 625 | 212 | 167 18
wE A E| 54 3.23 - - 1.18 1.1
adgstgA | =] 52 3.16 6.57 22 | 168 19
=g A E| 55 257 - - 15 15
Ag: 242 5, TIESS, RENFTEMESAL, 1985,
2A5H, G5 BAum s8] AW FHAT, 1998,
¥ 5-7. BHX Eo| sty MA
ol |an | q  |EER]AR[ERA[EF [ @1 [ A9
A9 AT | AR | 7)EF] % [ E3% | (me/100g)
(Cm) | (%) | HO | KCI (me/100g) (%) | Ca2 | Mg2

By

SAA | 0~5 | 188 | 72 | 660 | 050 | 0.057 | 2079 | 2129 | 979 |1054| 2.45
EohE  [18~23| 152 | 72 | 660 | 050 | 0.057 | 2097 | 2147 | 977 |10.73| 1.96
34

FHA | 0~5 | 155 | 72 | 680 | 099 | 0019 1043 | 1142 | 913 | 637 | 0.98
s [24~30] 089 | 72 | 680 | 050 | 0.019| 987 | 1037 | %2 | 613|025
3%

g% | 0~5]093 | 64 | 500 | 205 | 0096 1078 | 1283 | 769 | 681 | 0.98
898 [25~30] 162 | 66 | 560 | 142 |0.060 | 1201 | 1343 | 870 | 947 | 1.72
32

EAT | 0~27| 191 | 60 | 420 | 412 |0342| 554 | 986 | 574 | 319 -
wye  [27~43] 099 | 64 | 460 | 313 | 0.014| 517 | 830 | 623 | 245 | 0.5
7%

B3 | 0~5 | 119 | 58 | 520 | 205 | 0073 1095 | 1300 | 842 | - | -
A8 [15~20] 096 | 58 | 520 | 205 | 0.072| 1095 | 1300 | 842 | - | -
w4

AEzetE| 0~5 | 181 | 54 | 480 | 412 | 0095 | 1380 | 1790 | 770 | - | -
wEAT [20~25] 086 | 62 | 540 | 198 | 0057 | 1417 | 1615 | 877 | - | -

>
)

D EENEA, EET LR wEALwY A FHAT, 1998,
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d3l o tH T3l F4HE9] AjF o]

E5-10. 554 Mdsit) #15H(95~03)
= % ARFE 57F 70T %) AdFs AFSTHEMF %)
& 9 | 2458%(05) = 4736( 25) 2064 5F( 80) =  466(31.8)
B | 13%53(56) = 4552(426) 08HMF(17.7) =  341(64.9)
9 A | 11133(24) = 2998( 25) | 2360H5(365) =  6,742(72.6)
O (e 7s025) = 490195 | 23515715(508) = 29,730(60.2)
] 3065( 05) =  634(399) | 125187(37.8) = 32,934(75.4)
F 1) AQYES A A 505, A IHE, B 3w o149 7)Y
A8 PR 71E @ - o]f A, 2004,
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a8 520 7tE B= a2l de
. [a]3FA] A a] =k T
T It ﬂ%ﬂ* | F3FA 0.50.4%)

=
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O8 5-3. FihEU 2R HEl AR

3 7} A o 0w BOD, SS 150mg/L
A |
@ _ s =% 9 BOD, S S0mg/L "
2% o00m o4 TN 260mg/L, TP 50mg/L .
A 1,000m ©]A; )
(EAAYG 12
3L
(B8], dH)) 71E 8l °
2
T BOD, SS 350mg/L .
| E3 A9 BOD, SS 150mg/L &
A o)A _ _ _ (ATFE+= BOD 1,500mg/L)
_ (| 3)
Z=, & 100m’ ~ & 7}m) vt
5170 som ~ 7ol g -
g o2, % 150m oA ' BOD, SS 30mg/L ©
AHs 500m' ©) 4 ’ N COD 500mg/L
= 3L 3L | 3
| J°° e TN 60mg/L, TP 8mg/L 3
A5 3,00070 5% /mg
A
Aaegk | = gH)3l5 AA A | .
A5 TEE, A5 25
VAT Pe] wHE BFFH: HE Euo BFeF BAL 134
2o AL 7S BExE #Este d ¥ &o] 2] "Wielth 1 ¥ JHAE
QAT theat 2ok AA, Bio) MEALR o] BeFth AE B
S 23t HA vge FFgEo] EYY YETLE st H YA H 0] 7]
mEol, 57ke] MR Abgel Qlold FEHRE AFe] 43 wel we 3
shulg AL83he] AAA 2@ Aol
SA, Sl ARRNE FENEE AA 20 D A4AT B
o Gk A4k g AEstE SAe R sl A= SAto]l A=Al ¢}
A7} YA Ytk THBE FAst B 498 sol Hulsh A
E WEAME OAS &HFE Xo] gith ALtdE FHHle oA S stAL
e RAAG gol Axae] ARHoR EYH 542 2ds) Bk &
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o] WA H1 Ao hME 3] FoS 7] &olx gow g 5
"ot 7H5o] ARSFETE Ssolual tiqt AR C] o] FolA W, 7t5e) A
gol daiMe 2= AMgHe &3] b2 desfof 3o a8z

%ol AYe apgBa Anse FEREY gL BE AYHoEE o
A% FAEY Qo] b5l k. nEAY FHE Ye Tolurs

a5 EEE: AR SAUA Eaiaa
| 3#39 (eE/) (Hha/id) (£/9)
s a2 [ A [z A [ 24 [ A

ol

b | 1935 | 8912 | 184 | 196 | 38 | 1876 | 22 | 1,89

A | 4523 | 9725| 430 | 214 | 644 | 4445 | 661 | 5106

WnbA | 1724 12948 | 164 | 285 | 449 | 2292 | 197 | 2,489

ylghs| 3759 [ 11,648 | 35.7 | 255 | 61.2 1,949

6.0 44 2.5

m)= 196,100 | 59,512 | 913.0 | 130.9 | 10439 |175,209(239,172|414,331 296 | 03 | 125

T 7]’%‘1:!‘% HH@%]: 7=
A-E 68, & 27, Bk 958/ (B 185, &= 7.5, Bk 26kg/Y)
AR 09, = 13, Bk 228/d (& 25, = 35, B 6kg/¥)
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E 514 7tF 2k & 7|E0 2 d5etel HY ASTR
‘CH = .

9o HF 20039 = 71E

o A AT T din} =45 Eli=as e
I PO N O N E R RS- B B I
SEh | 1935 | 8912 | 1,219 | 5615| 1,742 | 8,021 | 3,038 |13,992 | 248 | 1,141
7 0 0| -716 | -3,300| -193 | -891 | 1,103 | 5,080 [-1,687 |-1,141
B3| 576 3,173 | 1,082 | 5965| 1,549 | 8535 | 2,701 [14,881 | 213 | 1,174
7 0 0| 506| 2,792| 973 5362 | 2,125 11,708 | -363 |-1,997
k| 2511 (12,090 | 2,301 | 11,580 | 3,291 |16,556 | 5,739 [28,873 | 461 | 2,315
T3 0 0| -210 | -508| 780 | 4,471 | 3228 |16,788 [-2,050 |-3,140

*

=7 FA9 7S w= 78 T 27

A

E 5-15. Elot3ae J[&Eof 2 Sete| HE IJtx AIFF(20034E 7 E)

ool AR

3o 2 =z

T A7 GR :;}T GR ;ﬂ & ) jzl
ha) | Dol | B e | e | TR o | = | 7

T | T T | TT T T
gy | 255500 75| 176| +101 2| 69| +67| 48| 1129| +163
gE | 284100 87| 196| +109 1| 77| +76| 452| 1,255| +803
A7 | 109900 47| 65| +18 1| 26| +25| 129 418| +289
g | 336900 76| 235 +159 1| 92| +91| 931| 1509| +578
S5 | 218900| 54| 147 493 3| 58| +55| 218 942 +724
()| 163000 50| 105|  +55 1| 41| +40| 129| 673| +544
s | 210800 70| 141 <471 9| 54| +45| 515| 903 | +388
SH&- | 182,100 63| 119 <56 9| 47| +38| 219| 765| +546
T 91,800 | 25| 52| +27 21 20| +18 99| 331| +232
B34 [1,853,000 | 547 | 1,236 +689| 29| 484 | +455| 3178 | 7,923 |+4,745
A A 1,876,000 | 1,417 | 1,262 | -155| 518| 480 | -38| 8912| 8021 | -891

g

4 3,729,000 | 1,964 | 2,498 | +534 | 547 | 964 | +417 | 12,090 | 15,944 | +3,854
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