266 Proceedings KSCS & KBS Symposium
Aadst wf ws0FHId A EZXE: 266-287,1998 For 50th Anniversary GSNU: 266-287,1998

FF 2 AR A% F4%% 9

3 5 2
£80%E S

Perspectives and Strategies of Production of Miscellaneous Crops

and Animal Feeds

Jung, Seung Keun
College of Agriculture, Chungbuk National University

ABSTRACT : Environmental conditions and expected profit are the major criteria
to select crops to be cultivated in any region. Traditionally, miscellaneous crops have
been cultivated as alternative crop in case of unfavorable climate or supplementary
crop in marginal lands. Since the successful breeding of high yielding varieties of
staple crops and development of cultural techniques in 1970s in Korea, production of
miscellaneous crops decreased markedly due to the rapid commercialization of
agriculture and increased productions of horticultural crops, although yields have been
doubled during the last 2—~3 decades. On the other hand, animal husbandry has been
developing remarkably parallel with national economic development and the increased
consumption of animal products. As a result, imports of feed grains such as corn
have increased rapidly, while roughage production became lower than demand. Among
miscellaneous crops, corn production increased markedly through the development of
hybrids and due to its importance as silage crops. Acreage of cormn production
including grains, fresh coms and feeding is about 120,000 ha, while acreage of
buckwheat i1s about 5,000 ha and those of other miscellaneous crops decreased to a
level of about 1,000ha. Although miscellaneous crops have low yield potential and are
unprofitable due to low price and imports of cheap foreign products, they should be
kept to cultivate. Miscellaneous crops are important components that maintain
diversity among upland crops as well as alternative crops in case of unfavorable

climate. The low vyield potential of miscellaneous crops might be due to lack of
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efforts to breed high vyielding varieties and to develope cultural techniques.
Continuous investment in research, exploitation of new utilization for miscellaneous
crops as sustainable crop, honey crop and sightseeing crop, and development of
healthy and special foods will promote their cultivation.

Animal feeding in Korea depends mainly on formula feeds. As the number of
animals increases to meet demand of animal products, there is no alternative way but
to import grains to feed them. But roughage production, which is necessary for
normal growth of ruminant animals, should be increased. However, lack of arable
land and pasture land limits the production of good roughages. It is estimated that
number of cows for meat and milk production will be 2.5~2.6 million and total of 6.2
~7.5 million tons of roughages should be produced. This implies that more than 1
million tons of roughage are needed, although pasture land, upland for forage crops,
forage crops after rice cultivation and rice straw are utilized. Therefore, new
reclamation of pasture land, increased roughage production in cultivating Jland,
increased cultivation of forage crops after rice, more utilization of rice straw and
active exploration of indigenous plant species as roughage resources should be
promoted

Key words @ Miscellaneous crops, Roughage, Animal husbandry, Pasture
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ol HEs FAEE ZAFL oA S vEE Adstue Ao EHE Fotu 7

e AEZ Z4d ¥l odd AFde dF ZFE Adstune FF MIBoly A
g A7 AFE AuE A 7leHd o] MY glony, A9y

O0& ZAES Awiste Aol A5 WAM fYsti, REAZFozA A7 Fastd

ZH7E 29807 WEolH.

of 57¢ $7 UygdA 21471l FES A Aujstx % Rolgtm FHage
1% HEHE A FHe Aol I8 EFsAY, &8sz

™

& QeSS §/3n ol ARRZAFoRANY FLEV B3, $U¥AY DY S #
Agtte Ao Fasich gt FTe ALAA AuE st N2HY A7 A
ojo} 3tm, &9 7hEV|s ALE AHE ¥ FQI ok
A, 2 Jete 19973 T EAFES 27.8%E AP 199099 352%0) HlEte] 103
Fetell 7.4%7F RoliEH ole W Aol FUHUAM FEA WA AF9 a7t
F7tEo] AtE 9 871 AE Eolnty] dWEolt. 7 dete FA4YS A 7HAEd
A A A ol UgtEt: H 9o JeVAME FAE AuAEe] AEH R FrE
Aoz ARdt? 3y EXNIYL F2 43 42 93 AgE Yasted 43
BEAHol7] o] FESY &) g & 75 A
9@ Ao AgET

A2 8 v Fio] BHEE HF 2 EAE 3IARDFTE ASREER LSBT
F3)3} 2AEE AA7IEre] Hopgolnt™ P A8 S FEY £Ye BUEA 9Few
FH EQdEHE FEd &gt iz 22459 PAE ol && JAET, TU AR
A4S Az Agstd ZAIREE 7HEE & FUClAM Aastd FEE
zAdEojop & Aolth, 2y A FAIE AL % =Xz E FABYE 2AF
Adel Axbrt &, 71sol wEE, 229 AE o] g Wi 7R AFzd
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<E 1> B39 AU, £3 % uPe ¥

$54 SR w2 z 7)et
A=
WA ¥ 44T WA 2% 4N% WA 2% 48g 94 5% 48 wa 53 4eg

1960 232 59 137 118 45 54 267 24 63 1419 38 345 3.7 43 16
1965 424 81 399 154 49 75 223 47 105 1242 49 612 105 42 1.4
1970 466 145 67.1 9.6 69 66 100 51 5.1 55.8 78 438 14 65 09
1975 316 172 542 6.3 % 43 6.2 72 44 28.3 99 28.3 09 63 06
1980 353 436 1541 39 103 4.0 95 81 7.7 33 11 3.6 0.7 97 0.7
1985 261 504 1317 14 118 1.6 717 9 73 40 117 47 10 128 13
1990 260 461 1199 14 139 2.0 49 102 49 31 126 39 16 131 22
1995 175 425 745 11 136 15 69 102 70 12 137 16 1.3 139 19

1996 179 403 722 15 148 23 48 102 49 09 120 11 23 134 31

w3 : 1,000ha, &% : kg/10a, A4AHH : 1,0008
x4 38%4°

Ol

99, FYEAY 55 A *
g AEg 244 AuEye Agsel gk 19599 ESFsd AEE $4
A A A& zhzk 13000 ha®t 93600 haZ &A1 o] AAY & =)
13% haol o|Bt). wWehA $549 AAAFolU £Fo) # AEE ES559 AR
8 254 AME TPl 7 TRE Aol Bo FYHY Ao wvHch
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<E 2> ESFF9 AYEA] S5 Aujd o] W) (&9 : 1,000ha)

4 = 1965 1970 1975 1980 1985 1990 1995 1997
- - 0.9 1.2 2.0 8.4 13.0 18.1
1§ 399 67.8 54.2 78.6 98.0 101.0 93.6 -
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2. AAY F=x PAAR
A 73 Auid ol Aitake] Wste 8 vetdtes FEd] e T Hola
ATG<E 3>, 559 AMEAL 19609 19] haell Blste] 19973l 19 43 o7t
haZ 35%7} S7bstAon, AAdEe 29 of EolA of 59 9Hvt o2 29ujy F7t)
Aok AuiE AR e Fotell wlate Yakgre] A9 F owiE UM RAE 22 71 ¢l

FFo) 194 kg/10a% A 413 kg/102 F W} o] F71et 7] W ol



<E 3> AAS FF AMEA, £% L YA s

S G w2 x
AT
WY 53 AN WY £3 ANZ WH 5% AT W9E ¥ 4us

1960 1056 194 2051 461 89 408 46 53 25 434 859 BT
1965 1067 213 2266 473 98 467 45 60 27 435 54 233

1970 1129 235 2659 492 113 556 45 63 28 450 74 332
1975 1211 283 3422 469 133 622 34 78 27 414 67 276
1980 1253 315 391 440 130 571 35 83 29 34 65 251
1985 1208 373 4843 508 153 779 31 94 29 367 74 270
1990 1303 369 4807 417 136 561 33 96 31 376 78 294
1995 1359 379 5150 429 127 545 36 79 27 367 170 256

1997 1427 413 5804 452 141 638 27 108 29 381 78 296
W2 99 ha, $%F  kg/l0a, A - W £
FAO (1998)%

5o ANEHES L A7 B i Fo] ARNSU 44T haolH 5HY had
FAHT Qe WE 5P Frhz 19979 @A 68 ¥ Bo] AAHT A, ol
S 1960d0) wshel 5697t F7ke Aotk A WL thE AZH g AUy
Zo] 196039 4607t haoliA 1997\d0l & 2703 haZ 41%7F AR 28y 3o
F o) sbbel FASHEA AWEAS] dacE RTHL AAFe] 1980 o) F 3
Wy & £ES 44T A oY AL 29 ASAE Wxae AEHe pe

717 Fell 22% b Aot AR A
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FE€ A2 Itk FAOY
EAAEE 38 YA AulEE Z(Setaria italica), 717 (Panicum miliaceum), 3
(Echinochloa  frumentacea)®]9l A FZ(Pennisetum americanum), Finger millet
(Eleusine coracana), Teff (Eragrostis tef), Kodo millet (Paspalum scrobiculatum),
Little millet (Panicum sumatrense), Fonio (Digitaria exilis) $°] & 5o} 7= &
AT QA BFS oldlste dHe & £A7 e Aoz Azbdd,
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3. %3 £ o
9 Uetel FF $FL AA BEFFBH HRHUCE £, $559 £3S AA 3

FET gout vF, ZFx, olgd, 195, 59 5 800kg/10a oY LerEol M5
o Auk £l £4b A BT £FRTG U don, TR wRe PP 53
of ahe] 1/3, 2@ Zadxel 1/5 wel A Gt 2o £3e Ao WA fe
Agol Ay WEol A4 Hmer|t YEAT FRolG Az £ M 1/2

£Eodn @ 4 Ao B AA FFH wzANT F29 1/2, T2oEote 1/3
FEol WP g

<E 4> F8 3719 I¥F £F (&9 : k108g/10a)

¥ ¥ (kg/10a) 3 1142 (kg/10a) A A g
25

g = F = w3 = F F (kg/10a)

Rk 417 448 797 o] ef 2] 150 413

F F 139 418 440 Zgx 650 141

& 128 219 150 Az 250 78

9 =2 98 188 103 A Zo}Ego} 283 108

FAO (1998)%
A3 e AMRA 1,000ha o ¢ Tkl #3

e d AREE £ Ut AF £ 4P ¥Y F A= A5HS AME Fa
ATk 7§ 345 E AGG BE I FF Aol Ay Ad bE AT



HE2: BZ MEYMSIHLY 4R

2y BaRe DA ARHAY, e Fde] FUol BrhE FGIH PuFE
$442 498 088 4 UL Ao AT FAOARH J3d 19979 AR %89
44 AWRH o) 65 haol7] WES 3008 E sbrbel AN & & Utk H@F
FR4u7 AR S 2e £F02 FARNY 3559 F2E YA o BolHA
AW $55 AFES BA Boh 4 Bobd Aoz 47
<E 5> §449 vge +9 A%
5 @ % L
a4 =
TUR1,0008) FAA1,0008) FU#FA,0008) U H(1,0008)
1975 532 36 - -
1980 2,234 301 - -
1985 3,035 397 - -
1990 6,198 838 1.3 454
1995 8,379 1169 26 615
1996 8,428 1455 1.0 292
1997 8,364 1368 09 266

41 #(1,000=), <) A4(1,000$)

HEE 1988ERE Ful Fod £ Fe& FY3tr] Al 19956l = 2,600
Eol #UHUoY 1 F ANTY BrolE BPET 1997doE 9006 Eol £UHE
9 gadstgth 2oy WEe A% - 4FezA og4e] B, 5Ad AH
AT olFol AMA 487 34T Ao d4HM, AFAFOR AL 19964
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L 7b% At Absel A 4%
7b 7hE9 A% 4%
<8 vEbe 1960 ol F BAHY gt BA F329 267 FFHBA AE
AHFSETE golur] AFE Y. shEe Al $E 1970dd 2R @90 130% F
A 207 F, A 1209 5, ¢ 23009 4 AP o 19809 FWRE F43 71
3t7] Alztsted 1997d ol e @971 270%F, a7k 54vHF, S A17F 7T10%F, Eol 8800
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<E > 7MEAE 4% (&4 1,0005)
4 = (55 A Ax # A g
1965 1,315 7 1,382 11,393
1970 1,286 24 1,136 23,633
1975 1,556 86 1,247 29,939
1980 1,361 180 1,784 40,130
1985 2,553 390 2,853 51,081
1990 1,622 504 4,528 74,463
1995 2,594 553 6,461 85,800
1997 2,735 544 7,096 88,251

U F954°

5o FI3FZFL 19759 225% EolM 199590 € 1243 £ 20d T 55
w7k 7t A, 193 2uFL 64 kgl M 274 kg 2 4307 FUtstA R, 2 7]
ol ©7ke 29, $F+ 13397 S7HATKE 8>

¢
¢

5  F A @& AL
a4 = THEF A TEY 2l THE M F
(1,000 ) kg/1) (A7) (kg/?) (1,0008) (kg/2D)
1965 98 34 856 30 9 0.3
1970 165 52 2,456 77 48 16
1975 225 6.4 2,896 83 160 4.6
1980 433 11.3 4,543 119 452 10.8
1985 593 144 5,390 131 1047 238
1990 860 199 7,161 167 1902 428
1995 1,240 274 3,261 184 2210 478
1997 1,441 29.3 8,690 189 2537 53.3

99 FEA

olggt AnFY Frte FEAAATLANM 198W JAFE 2001d9 SFLMF
o o dAug (544kg/Ddle tha wlAA] XE AFE0]
Hol Hmrle d£9f 19969 197 &8F 110

1 kgoll w8 23wy @& Holo, H{x 3179
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1909 AnlFe B viste] 3 goo, tiztd Blstd 36% Fxola, g1719 1
F aRlFe 24 Hlate 1/20] A% de FF, 2 uizte 1/4 £Foith

b Abme) AuAY
aey old @ % Agsel Fhe BAHoZ ARl £28 FEAA fzozy

B EYHE AIREE HE49 Yol golR, ZAEE T8k st Rl HU 1975
dell 88 AMRY %2 5% v EolRed 19959 = 23008 Eol dol 20d &<t

o 4.697 ZAHAD<E 9> AU AFEE 54%eIA 5% Y o3z AHHY
om, $7HAFARY FE H2ole o8d Rasts FAd Aok B A F AR
of AT 350% EoH T60% B 2u) o4 FISAOU, 19969 o F ZAIRS
FHYE 5008 E o2 gastdch mepd AEAge 0 SR 972 He
W sFAEe] £98 st FAste WEAne Fol dvtth Frtsel g

<E 9> AR A ¥ (23] : 1,000E)
¥ & A =5 M AE
a4 = g A Al HigtAlE AF8 (%) A B ZA 8
1970 3,463 913 508 37 405 2,550
1975 5,021 1,451 1,451 54 550 3,570
1980 7,561 3,996 3,463 44 532 3,565
1985 13,250 7,322 6,467 35 855 5,829
1990 17,116 11,173 10,529 27 644 5943
1995 23,302 15,700 14,856 25 844 7,602
1997 21,393 16,515 16,000 24 515 4878

ZAIEE FFE 4+ YE 2A9 WHL 19909 9% haol 2oy 2 F AL #Fax
st 1995 ol 64,000ha, 22}l3 1997 Aol A 59,000ha® ZO|ERT<E 10>, &4
BALEAE S Awste A-L 19900l 139 84 haZ H o] 2@ chrt 1996 ol = 473t
ha7t £olE 99 83 haZ Zastg o, 1997deE Al 121 ha® F7istgth AR
THS A Sz Ao BAE 2ARRE Auad g 22 FFS Rolu JYEH
1997 3¢l & 4% 53 hadl o2 ol g wge ALH AR FFY FLAHE U4
g FAE7tEC] ARAE 7] 9iEd Aoz B a3y 2 7t %
F4E F71e 9do AR 2E QAL 23y Fasdr] G 2ARY FTF
AL o3y Lt



278

Jung, Seung Keun: Production of Miscellaneous Crops and Anima! Feeds

et zARe ANFE SH7] AAME 2AUH, BASHE AuEE 2 gz
AEH S e Soss Ao Boy Ao

|

<E 10> d=d =X L AIERE AfuiHA o W3l (&9 1,000ha)

a = 1980 1990 1996 1997

S 48 90 63 59

Alg e 78 181 132 165
WAl g 22 40 138 98 120
g8 F 38 43 34 45

g A 138 271 195 229

2. ZAETF A5 FFAT
7b. FAEY FaA%

FTHRAN £ %71 Egq oau 39 AFFHE 2001dd 260~270% F,
a3 200430 = 250~260%F 5 T2 @4 2o 10~20% T #Aag Aew oﬂ*&é}ﬂ
ATE<E 11>, &F 2Hl= 70% ool mE=Z 2uH7| gigo A3 S5 Fda A}
¥ FRE RoZ B o AARE 79 2% FAsE JHd gk o
bR o) Aozt oy Azt 2~6%9 F &

9] 2357 EojA 20018 271 Bo2 F71ea 199 Av#EHS 575kgR Eolg
oz dsn Yot

r\l

r}l

<E 11> o8 ke 20009 = 7bE ApgAg?

7t T = 1996(A) 2001 2004 i8] (B/A)
i A5 (RHE) 284 260~270 250~ 260 92%
ZA+2 718 ha) 195 299 360 185
199 A 2 (kg) 7.1 10.0 11.7 165
S 199 A ZFkg) 499 575 - 115
5 A AL T4 (RHF) 651 733 825 127
g (& AASFFES) 3,038 3,943 5,136 169
1909 A Fke) 6.3 7.4 8.6 137
(A AR T (T ) 4,626 5,495 6,234 135

190 A u)#(kg) 10.4 11.6 12.8 123




1o ALE FHE 19969 65128 FollA 2001dolE 7337 F, 2004del= 8253
B F2 od 3~4% F7HE Aoz dAdEa oy gAY Wk A 9Fge T
=

Hol AbgaE 1996 a9 Histe 200439 SAVE 69%, AdAE 3B%I S AL
2 FAsha A

. Alse sadw

ZAE9 FAAF M S Aoz didse 9] SAEFS FPYE 2
F71 A Z1BEH ez AduE dzsta ANAEE wole A flY. 53 ¢
Aol 40% °13E AAsHE AtawEe AR v ARE AM 53 dasit
2y 58 Y] ThEARSe e FFAIRS Hlgol AE golAe A¥ol U4 o
A0 A2 AR Fd 2 e AT dgHo] 19863 E A FFAIEY

4 685kg, A 2,764kgolAd Aol 19959 & 9 1302kg, R4 3,787kg
o8 Frtsted 9dztel FHFAES FolFe] #Z4 19vwis 142 FUEUY. B

o Aol sFARS Fzte] N@oE At FFARTFIY A
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o FA% o) Bed AR Fg AEFoz of 6157 Eojfu FHI}YoWE
12>, BYRE 20009 29 AR £8F ASFF #gad wedba 1997d9 817 E
ES 3> $8 e gasEe 9y
600~770%F B FollA ZAIRRZO|RT F Y& F& AAF 15~271% FE 116~163
O ¥ERE AZEY F AU 9
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