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Breeding Strategies to Increase Production Potential of
Major Food Crops in Korea
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ABSTRACT

Self-sufficiency ratio of food crops in Korea is estimated under 20% in 2010 because
total food consumption including feed will be increased, but food grain production will be
decreased. It is necessary to maintain the optimum level of food self-sufficiency rate to
secure national food demand/supply balance and non-trade and multiple function of agri-
culture in Korea. It will be possible to produce more food grains having the acceptable
quality if the appropriate policy and cropping techniques are developed and practised in
future. Breeding for high yielding varieties should be the first target to raise the
production potential of food crops. Number of varieties developed during last 30 years is
counted as 353 in food crops. New varieties developed in 1990s showed the higher yield
potential and the improved agronomic characteristics compared with 1970s and 1980s
varieties. But number of varieties planted on the farmer s field over 5% of national
planting area is less than one third of total varieties developed. Breeding efforts to
maintain planting area of main food crops should be focussed on consumer s demand and
farmer s need. They are the best quality variety in each field of crop utilization, the
newly designed variety adapting to changes of natural, rural and cropping environment,
and the higher yielding variety. It is also needed to develop new quality crop varieties for

inducing more consumption of crop grain produced in Korea for direct food or processing.
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Development of barley varieties for animal feed, high income soybean varieties, high
quality wheat variety, and super yielding rice and barley varieties are also needed to keep
or maximize national food production potential. In order to establish the appropriate
cropping technique for domestic food security, the strong and continuous interest and
financial support on crop breeding are required, and the inter-disciplinary and inter-
institutionary researches should be strengthened for successful crop breeding.

Key words : Food crop, Crop variety, Yield potential, Grain quality, Production

potential.
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Table 1. Number of food crop varieties developed after 1971 and registered in 1999
national crop variety list

No. of varieties developed

Crop 1971~80 1981~85  1986~90 1991~95 1996~98 Total

Rice? (4% 36(7) 20(15) 36(35) 30(30) 159(91)
Barley® (5) 4(8) 7(7) 15(15) 9(9) 64(44)
Wheat 4) 1108) 2(2) 4(4) 5(5) 21(16)
Soybean 7(2) 8(2) 9(8) 21(20) 1717 62(49)
Corn 8(2) 3(-) 6(4) 2(2) (2 21(10)
Potato 4(3) 0(-) 3(2) 2(2) 0() A7)
Sweet potato 2(1) 3(3) 4(2) 3(3) 4(4) 16(13)

*Includes upland rice varieties.
*Included naked barley and malting barley varietes.
‘Numbers in parenthesis are number of varieties registered in 1999 national crop variety list
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Table 2. Yield potential of rice varieties registered in 1999 national list

Year developed
1970s 1981~85  1986~90  1991~95  1996~98
Japonica  Yield, kg/10a 447~468  479~528  478~534  464~532  504~5H57

Group [tem

No. of varieties 3 7 14 29 23
Tongil Yield, kg/10a - - - 663~677 7217
type No. of varieties - - - 2 1
Premium  Yield, kg/10a - - - 445~503  405~614
rice® No. of varieties ~ - - 4 6
Farmer s yield®, kg/10a 292~437  408~446  431~469  418~461  482~518

*Premium rices include varieties for late season culture, puple pericarp color and scented varieties.
"Farmer s yield is for lowland japonica varieties cultivated.
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Table 3. Yield potential of barley and wheat varieties registered in 1999 national

list
Crop Item Year developed
1970s 1980s 1991~95 1996~98
Barley Yield, kg/10a 197~338 288~308 332~369 341~390
No. of varieties 4 5 6 3
Farmer s yield®, kg/10a 145~297 196~271 232~280 175~262
Naked Yield, kg/10a - 314~375 336~395 367~403
barley No. of varieties - 7 5 5
Farmer' s yield®, kg/10a  166~334 222~284 243~325 206~317
Wheat  Yield, kg/10a 384~451 395~541 426~529 422~530
No. of varieties 4 3 4 5

Farmer s yield®, kg/10a 168~330 269~422 271 ~444 348~404

390kg ¥ 367~403kgs] HAE B o] 717t F 15% oA Folxit). W FE9| A
2 va|dr} gobr 70 S FF0] 10a 384~451kgldl 90t S FF2 422~
530kg2-24] 10% )4 otz Helel el A= 60w o)A F5ol vlgte] 90
FHEZFE) 2971 4 45717h A $9A AL S A% obirhs 2 55
HI2A o) HrAGTR Lolet.

e T0dde] T2 AFT FES S4sldEd o) W 44 EFe) el 10a%
206~213kgolv}t ‘90 ‘%}01] SAg T8 233~297Tkg 24 FaFAdo] 10~40% =
olATh HEE BEL 80T SA4He of Wl e FF $34L 204~232ke/10a
Q"] ‘90t Futel] ksl EELE 244~281kg/10a2A4] 20%014F o, 904 &
of AT WRVT L EF FFO) SUNE B Tl ATHE 4. LAF F 355 7
A2 mPeks $2 Ul o] Age] Axsha gl B4 wlEe] T0de ol Fe] F
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Table 4. Yield potential of soybean varieties registered in 1999 national list

Year developed

Use Item
1970s 1980s 1991~95 1996~98
Soy-sauce & Yield, kg/10a 206~213 209~276 192~289 233~297
Tofu No. of varieties 2 8 7 8
Soy-sprout Yield, kg/10a - 204~232 220~254 244~281
No. of varieties - 2 7 4
Others Yield, kg/10a - - 206~247 267~282
No. of varieties - - 5 5
Farmer s yield®, kg/10a 79~127 127~165 127~168 143~163
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Table 5. Quality characters incorporated into the improved variety of major food

Ccrops
Crop Quality characters

Rice Good grain appearance and eating quality, Aroma, Purple or red pericarp,
Others

Barley Good grain and eating quality, Waxy endosperm, Good malting quality, High
enzyme activity, Others

Wheat High milling rate, Good bread-or noodle-making quality

Soybean Good seed appearance, High protein, Small seed, Good eating quality,

Lipoxygenase-lacking seed, Black seed coat

= 3L
fo] & hlF 1008 30] 8g A *\Jr“ AAbeke] =& 2F FA ) vFE {2
sl A4 lipoxygenaseZl AHE o] vlg|A] -2 AFF, FHAo] A 479 JES o
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Table 6. Heading and maturing date of barley and wheat variety improved at
different periods

. Heading date Maturing date
Crop Period — —
Suwon Jinju Suwon Jinju
Barley  1960s May 9~10 Apr.28~29 June 13~14 June 7~8
1970s  Apr.27~May 10 Apr.8 ~29 June 8~17 May 24~June 9
1980s  Apr.27~May 12  Apr.13~May 7 June 2~14 May 27~June 6
1990s  Apr.29~May 7 Apr.15~23 June 4~13 May 25~June 5
Naked  1960s May 1~3 - June 8~ 9 -

barley 1970s Apr.29~May 8  Apr.24~May 4 June 3~11 May 26~June 8
1980s Apr.29~May 5 Apr.22~May 3 June 3~ 9 May 28~June 9
1990s Apr.21~May 2 Apr. 21~27 May 30~June 8 May 26~June 4

Wheat 1960s May 12~15 May 3~6 June 23~25 June 16~18
1970s May 8~17 Apr.24~May 10 June 15~27 June 6~16
1980s May 8~12 Apr. 30~May 2 June 14~19 June 12~13
1990s May 4~8 Apr. 24~30 June 12~16 June 2~15

‘Heading and maturing dates of naked barley varieties are observed at Tksan and Naju.
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Table 7. Planting area of rice leading varieties after 1985

. Year Yield Planting area (1,000ha)

Variety .

developed potential 1985 1990 1995 1998
Chucheongbyeo 1970  453kg/10a 210.2 207.0 167.7 80.3
Nakdongbyeo 1975 468 150.7 50.6 21.1 -
Dongjinbyeo 1981 479 166.7 256.5 315.8 136.8
Seomjinbyeo 1982 514 81.2 164.6 194 -
Odaebyeo 1982 481 18.4 449 51.8 44.3
Hwaseongbyeo 1985 493 - 56.6 57.2 85.7
Tlpumbyeo 1990 534 - - 98.4 72.0
Hwaryoungbyeo 1991 505 - - - 85.4
Keumnambyeo 1994 521 - - - 70.7
Tlmibyeo 1995 522 - - - 95.8
Top 10 sub-total 799.5 892.5 730.4 745.3
Ratio to total area, % 89.8 80.9 74.0 70.4

Table 8. Planting area of barley leading varieties after 1985

. Year Yield Planting area (100ha)

Variety .
developed  potential 1985 1990 1995 1997

Olbori 1973 254kg/10a 329.5 218.9 103.2 82.5
Owolbori 1979 338 86.7 5.7 - -
Kangbori 1976 197 69.4 19.3 0.4 0.1
Albori 1978 255 46.7 76.4 134 5.7
Tabgolbori 1981 208 9.7 7.6 17.9 2.9
Chalbori 1984 288 - 16.9 51 0.1

Sub-total 542.0 344 .8 140.0 91.3
Youngsanbori 1966 - 760.8 291.7 - -
Saessalbori 1983 370 - 297.2 207.0 178.0
Songhakbori 1982 314 7.4 79.1 9.2 1.4
Mudeungssalbori 1986 337 - 29.2 58.7 29.4
Chalssalbori 1988 328 - - 0.5 4.2

Sub-total 768.2 697.2 2754 213.0
Ratio to total area®, % 79.5 90.6 90.8 92.4

"Planting area of barley and naked barley.
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Table 9. Planting area of soybean leading varieties in 1998

Variety Use Year Yield Area
developed potential ha %
Hwangeumkong Sauce & 1980 206 kg/10a 19,624 19.6
Jangyeopkong Tofu 1978 213 10,694 10.7
Bokwangkong " 1986 229 7,556 7.6
Taekwangong " 1991 266 7,037 7.1
Saealkong " 1984 209 5,637 5.7
Dankyoungkong ” 1986 272 5,055 51
Kwangankong Sprout 1993 231 5,020 5.0
Eunhakong " 1986 232 4,554 4.6
Sub-total 65,177 65.4
Local varieties 25,576 26.7
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Fig. 1. Factors affecting on farmer’ s yield of food crop.

Table 10. Potential yield, estimated yield, trend yield and farmer s yield of japonica
varieties in rice

Year Rice yield, kg/10a Difference, kg

Potential Estimated Trend Farmer s P-E E-T T-F P-F

1991 510.0 476.8 457.8 444 33.2 19.0 13.8 65.9
(50.4) (28.8) {20.9) (100)

1992 512.1 478.2 459.8 461 33.9 18.4 -1.2 51.1
(66.3) (36.0) (-2.3) (100)

1993 514.1 479.3 461.5 418 34.8 17.8 43.5 96.1
(36.2) (18.5) (45.3) (100)

1994 515.9 480.2 463.1 459 35.7 17.1 4.1 56.8
(62.8) (30.1) (7.2) (100)

1995 517.5 481.0 464.4 445 36.5 16.6 194 72.5
(50.3) (22.9) (26.9) (100)

Mean 513.9 479.1 461.3 445 4 34.8 17.8 15.9 68.5

(50.8) (26.0) (23.2) (100)

‘P, E, T, and F are potential yield of newly improved variety, estimated yield calculated by
varietal planting area, trend yield, and farmer s yield, respectively. Numbers in parenthesis
are % contributed to difference(P-F) between potential yield and farmer s yield.
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Fig. 2. Yearly changes of potential yield, estimated yield, trend yield and farmer s
yield of rice during 1981~1995 (KREI 1997).
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Table 11. Cumulative frequency distribution of production index in rice (%)
Index 1965~'95 1965~"79 1981~'95
< 80 09 0.1 0.0
< 85 3.7 0.7 0.0
< 90 11.5 3.5 0.6
< 95 27.0 12.1 15.6
<100 48.8 29.8 68.6
100 < 51.2 70.2 414
105 < 289 456 2.0
110 ¢ 12.6 22.5 0.0
115¢ 4.2 8.2 0.0
120 < 1.0 2.1 0.0
(KREI 1997)
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Table 12, Factors contributed to rice yield plateau during 1993~95 and yield
increase during 1996~97 season

Yield contributed, kg % contributed
Factors

1993~95 1996~97 1993~95 1996~97

Technology -12.0 15.5 32.0 21.6
-Variety improvement (-12.4) (+6.7) (33.0) 9.3
-Variety distribution (-5.6) (+6.0) (14.9) (8.3)
-Cultural practice (+6.0) (+2.8) (-15.9) (3.9

Meteorology -254 56.4 68.0 78.4
~Periodical factor (-12.1) (+43.6) (32.4) (60.6)
-Non-periodical factor (-13.3) (+12.7) (35.6) (17.7)

2 wgo] 6, & W] 39 7718 7l A2 veh S el ¥ Agar)e

2 vt MgAlellA] 1993~ 951 €] l"—ﬂ%‘ﬁ'fr%‘:% 10a% 440.7Tkgo2A] 1 ¢]A2] 5
d el vkl dgkw, 1996~ 974 w2 10a9 512.5kg .24 1 o)Al 31zt

ol Blatey A SIS ol A2 FUFEErE AA e SUkesls AT A3t
E 124 A=) slet FEellA] 93~ 958 #RAASE 1 J]exlE A 7o g0l
32.0%°13L 71752 719180] 68.0%2A] 7148819 F o] et 71489 7]&
68% % F71/30 ¥ &= 32.4% 28| Bt adledl o7 a3l 35.6%%0H, 71&
89l FollAe 5809 7]98e] 33%2 2 vIFE AABACE ol o] 77t F §4%

FEol e Rohs FANE v AFsd7] diiel vehd A2 st

A 1996~ 979 573 el 718919 7]ed80] 21.6%°] 1 7[A4831Y 714
E& 18.4%E 71748919 4ol WAl v} Ve adS T8 AFETY] vFad E A
acles #3h& & As} 747t 9.3%, 8.3%, 2 3.9%= el 789l FolAe EES
A SAT FF Rl & A% vA Ao vepgrt akedl Foie 18
e} 60.6%, E13 f.9lo] 17.7%2A =82l F7140] o}F 2 43S v} o] 24 4
FellM FE549] Eabe 2~4d Foll vehpr] Wl Eel F3te] AlgE s 713t el AAk
THHEE AT G4 FE5AT o] FF9 Bl A&E|ofof AR5 F7)Aq 7
HHE Has 5 olvke 2 o 5 ok

V. Aleksgsh Aabae

197043 o1F $-2] Uzte] Aok Asteke. 1836 H3d 2oyl AR 2rasim glo
o A o AEAcg Fylste] Abggo]l 709 80.5%, 809 56%, 901
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51 5el9] Brae BA AL A T Gt T FABE Brhojel AR 2
29 8% Zrlehs Aow APt ARACD AlG T2 Sh0cke BT 0.6%4),
a3 ARRE FEY F8E2 24%4 FUIsle 201099 AAFE S5 96dHct

25%71% o B Aoz AL FaZohgo] A ¥ & TEL AL S4aoldl b
o] ARZE, W, $o| 40T AARDE $257480] & A4TEur) ] Fe}
FURR FP5Ae] A1 B 23 wele) & saske] haddSs BAR Ao thed

2ot & QTErtell® Eeka 29 & awke] 2a¥ Ao AFda Sl olfre 1A
& anlEke] Zhasty] WEldl 2 Fek 1949 2 27 AR F 2L AR} 54
shejm A AEst SRR old3taly] wiEelzta st 2w B 1907 o
o] ZhadhAl ® Al AT AFan|ofde] & A2 vl A7) dTelrt.

Table 13. Estimation of food grain consumption for food and feed in 2010

Consumption, 10%on % increase
Use Crop
1996 2004 2010 per year
Food Rice 4,816.6 4,627.4 4,325.3 -0.8
Barley 72.3 72.5 71.6 -0.1
Wheat 1,997.0 2,436.4 2,676.8 +2.1
Soybean 423.0 465.0 482.1 +0.9
Corn 1,226.7 1,547.9 1,783.1 +2.7
Sub total 8,635.6 9,149.2 9,338.9 +0.6
Feed All 8,726.1 10,382.7 12,255.3 +2.4
Total* 17,261.7 19,531.9 21,694 .2
‘Grains used for brewing and oil extracting are excluded. (KREI 1997)

L}, TS S AgARmSE
Tl AL AL 91510] WA TRk B Akge] BAE A S FA sk o]
o, 22 vebe] 77 AL 98 71% 1917 haols o] 5 o] 11570hac] T 2&
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5. MMA 8%¢ll = 9] ] E=kel| tste] BASE & A2 FE3te] A& 3%
ZAelth, . A3 o AuEAL Alve] el et 96 d Bt 20~25% E01EH 71E
£ A2 2 549747 Zaske sepaAjulEA s} FA A0 S21E Aom A
o} Ao AF7iA| ] FA7E FAE A & KA ] Sejrichd ARkt
A AR A AL GO R FA FoE Zlog A=)

U AlEFAALERS AR she b E s fale] AT Aalskelm® 201019 ARk

Table 14. Estimation of crop planting area in 2010 (10°ha)
Year Rice Ot}.1er _Vegetables  Economy Fruit No culture
grains Field House plants plants
1996 1,049.6 170.9 176.6 459 296.3 1714 34.3
2004 947.7 79.8 119.7 459 365.3 175.8 26.0
2010
MMA 4% 829.8 78.2 1194  50.8 330.7 196.3 49.7
MMA 8% 818.2 83.8 130.2 51.8 320.9 196.3 53.7
MMA 4% +TE 788.0 98.4 157.9  53.9 297.7 196.3 62.7
MMA 8% +TE 788.0 98.4 157.9  53.9 297.7 196.3 62.7

(KRET 1997)

Table 15. Farmer' s yield estimation of rice in 2010 (kg/10a)
Vear Scenario @ : grain yield* Scenario @ : grain yield*
Trend(T) T+ Period Trend(T) T+ Period
1997 473 498 472 497
1998 478 504 476 502
1999 483 502 480 498
2003 502 478 495 471
2004 507 489 499 482
2005 511 507 502 499
2009 527 550 515 538
2010 530 541 518 528
"Focussed on grain yield(@) or grain quality(®) (KREI 1997)
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Table 16. Estimation of major food grain production and consumption in 2010

Crop Production Consumption A/ A/
Area Yield(A) Food(B)  Others(C) Feed(D) (B+C)  (B+C+D)
(10°ha) (10%on) ------------- 10%0n - mmmmmm oo R
Rice 818.2 4,208.8 4,325.3 294.0 - 91.1 91.1
Others® 83.8 224.5 5013.6 1,922.4 12,255.3 6.5 1.2
Total 902.0 44333 9,338.9 2,216.4 12,555.3 38.4 18.6
*includes wheat, barley, corn and soybean (KREI 1997)

—96_



e QJeksle] AAT AL A8 DA 3loh. deia A 2] 20%7he] SAA S
o] Yol Aleket Al S @ o] wlmdd - ded 71%5E S5 Slejel
AleRbggo] Agur 44 WX AL AAR $%E §lE Aol

AeAbago] o Aol frxIslolok sherlel et AALE gict. el $2 vz} w1
o] ZnlBhR Sl Al4Alee) 38.4%% AGHA Hel $4E AL 9 ARIAN £
3] 18.6%%F A1 sl Mkl Hoke] A9l Alaksl 7} SR e of S 120 1 Bt
2 22e) T AT 4 WAEIP AEE olol tha 2D SHAF AN S71IA
% o]& $AT % gl oyl AE cliste] AAlao} s Aol

V. 55 A

NS e P e AN eSSk Slo) AAEolof shel 1 ohe
o2 7147 WeAL Yo} Bk od7IAE AekAlFEo] 20% olsm WoiHA] Yus
2 %EE § $EPFL wojalnn Do

7} = vislof| CHSst SBNE

AR FFo] A 250] $7bol RFHe} Asolo} ko AAL} HE §
2 e Bt AN S ANE W 2eske S4e) 3 Al 2EAT Saeln)
olm) 955 FAFAHI 2u|21Eo] Hlak gholehe Fulal AAE o} o 90y
RE) o) veke] Agp A} th-2o] sk Baoleh A& itele] gho] A 9| FAL
g} AAT] e Tl SR WA & Qe AL BREE 14 FA4 ¢
7] wo]ct,

g Fule) Q) o Z e o437 wRe] A T} Arlv} $4% EEE A
SA 02 pgEcl W), TED TRy EE golehe 9139 ofajn] Fe) 23 A5}
7 AAAE FEEE TS B mE ARE PHAAL 3 ol faked B ANEL

2
=2
e
ol
ek,
to
iy
}ll
W
>,
N
N
Ao
_O#
£
=
o3
29
—z
0
4
£
i
rlo
i
ofN
9
r
A
ol
N
olr
o,
tE
o
=

Aol A7} A f-glucan Fekol

) =3
el g
Al 5] a7d. ZHE B 50 i Wk A5 Ee] 3ot E 5 ¢

_97_



3971 S0 ot 2

FA4o] Hold FF, dE ¥ VE8 iUt Held A7fre e e F5-E |45
o}

2 Szl A4 F7heka ol B S 0o amlvh 38 AgAoelold Aujrde]
LR

Z7hebA] Roha Qe Al goleh do 2] HAFEe A £F02 fA31] das
29 ST S B ST AA2 A Y A £ 10% (33 e

A& b} =

L% 5 AHE Ao A4 PAleh S U AL FEeE AR
S S27t ST D) ARg, ARAA 44 i ;
ofof F& ERolth. w A sy i B4 Bl o847k E FolE
se] RHHAF W] $44E 9] Lol Yol Baale

T $EME 97EE $0 540 thE B ofe} ARl e Aedelst =)
mo] $5ol AN viesh At AFFolch WA S ol B o] A48,
4 Az D ARGl T¥ AZEOTE Yol ALY} weki] T4l T ST
AEAZ WFE g 258 A28 T FAZ olE g Fse T2 L . AT}
B A F Soll 230] waelo} At 0|4 7} O EAL] T& §4T
% 9, E94, e re] 25 2 g9 5ol meiHelol ST o5 FAu

3

£ K
Al e 2 AT BAES A 2 ok S 5H3] ek A ke F

N

h
e

_—

o &

Y Al g 8] pnlEke o R I F71E Aol x| vt $28] YelelAs Ay
AAG A8 & - 27 S $58 AT el fle Aot o T S WE

AFEzAAE I AES) 7Ieo] S SAAAHE 25 5 7] el oldl gt &
Fol ZatElofol & Zojrt. AlgaTwte] §52 ARty 71wt 71T AR $HE T
ofof 3l A4 9l 7}F-& AR FA | 24 S wE 50| 3hE ook g}

doz Fulold AulEe AR 2 S I AN £ o4 e F
AL s 3t AupAe] o E St G A Aol 20% olskE 2o
A A Aok, wheba] AAH Y] A e d5 e F4E 7 F52 ASHRE SA%
= o] AljH ez Fagh Aol

Lt XujErgestol tSet S350

2 -2 vk AL of2 7 "ellA ARk 2 A dAlE T A S Aot W
ARs 74, ol 43 - =3 2ige] AL 100 % 71 ASEAT it HeElA ARA =
g3 5 - AL AR ZAZE . webd W - we] - ek sl F5
Mol 718 xedok ek A4 Fo AuidAE FHA717] Ssixe At Aol 5

_98_



) 7|AISL Er1ust e old] It 2GS WEEALE A2 .
Al YA dgte= =sld o] Aspafujolet. 90 el Sofe} A upainiw

=
Mol Folbwia 2 A9l AsbASH F5S SHAAAT obe 1 ET Agoleh weby
AT 50l Dolol & ALl £F 2N, RES AP, T2l 2
NASHE TF 2E FES A SAstelol Bk AAR] Aol ALl A
2R wE AZANRY, =S, DRSS 2% Eol /gsolef gt 2o o
FRARRA A F2iAle] 7)Ao 2 ol 2302 F4)T glo} AXAXDY E
F4HE FAs0} Bek ot

A RAE - el Thel AR AR Eq) o] AlebatEo] A7) THE mi o)obElA] o
3 27) m o] ApEE Aol Selvha glrhs AHeleh, A AYAAL 1)
T, AL, TBF 50 270 ols) 2L AR HEl EEGA0) Das)
o}, ol 59 usl W14 EF AR 244 BE T DA E2N ] A3
e} 73 8hsofof ghel.

WA 1) Alekx)2-&
3 7AS A EE

ohE IR g ALA- w1 e 2] =& AR o] 83] 3 W{FEFe] I
aslel ebella] =gk Al gx e g W) Sujan|EE FEAZ 5 ol delat 95 e
AL Adstie de =3 A5dE 329 ele AARE UFE A 5 ok mely
2 A7) o el el AldelR], Hell, Fu Fo2 7hste] o] gt aUS Auls)
o A2 o] 43t Zuct sl WA felsiths Zo] walA ek WA Alest
A7t F3 AFANR] B FAE FFEE A AT} Ao} W) o) A}
BF 409 37152 A 937, HB7) AelE A 44T A2 ARG 5 3
£ 7N fXsHe S8 S, AR | RARSE 70T & 5 Qe RS &
}E AT 4 9l Aol

FoB A SFe WS Pl Wbt 2] Lol FE AN S drkw o) ol

F2 A ste] WFe 252 2207] e B4 T4 n3rha Fol 4= o0k
ahel 7| A4S §40& ZhZolo} qe),

13 \M
Ho
o,
E

,99_



H3917] ele] otz 2

2}, Al2teUI A0l CHd|st E3HE

20104 ol % $-2] vheh Aleabg-go] 20% o312 ol wl FHEA U AAH A2k
Vo] AT $0%e Bl T FESUL AL ol So] vk 2 E3b] W 5
Sleh, olsh e SI71 o] kAW B - MK MK 5 AeptEe) INANFE A2 T
oF Pr}. ol Yste] RE AP 2ok BEE ST 2 FF) AN L 2
A2 UG 5 ol AEE Ao ek, A FENEHY W 2F Yol TEE 8

b

PGS TG 4+ e 2 2R 5 gl

welsh 2, F, AAs} 70} FAAE BEE ale] 2okl FEAL Bk Uol
gasidn o Al AR 5 e 200 EESAL SEE so] 44 - A A
o - §58x) So] AAF 2o} AFshn 1 Ao Aol wedahe Fxrh 2Rt 2
dete) ARAE o o4 atE A 9 AoE et

.24&

el el SRS W} T} Ak aakeke] BA Ze1ET Aulwke Z7kslked 20104
o AALFEE 20% olshz Wol Afeleh $2 vieke] AAFEE IRT FFOE
AR Qe Alub A 393 o) v A Y fAste] TR ¥
Agge FEAD 5 o) Wl Fasteh Sl FUALL T LEAT 2R Sl
Ashs A9 AR AFuct o Hol A4 4 3l AXL ek wwl o]E BAe]
A ARl R Fu G FHY S| pge] AyE olok P,

S AR RS 93 71 8A% SEAGLE F8 A Eol TemAg A4
o F& o FES SATHE alofrh. 1070 o] % Ffel ST B - uel -2
S A} TR FESE 35000, 193 B4 AR E SRl Qe FES
= 23009700l e} Aol $AT FEEL SRS TR 42 A4FAo] 2 A
odeh. et o)5 % Bobel waEel 2 & AAL) 5% ol4ke] WAl AR B
S AL folE vAA] S,

ol Aldpasie} ) whzsl el Sl AR E awlAe] 478 $FlA Al 2
oA 237] WFoln, O o ST B FAo] suIA 1 &7E A
AR 2857) o2 BATT o 2w Tl 1A FE] A3 4] 24T Ae]
3 9% B4 31 ol Alo)r] Wel] o) AS WAk AR FujA

-100 -



WS} SRS Thaat kel sivh. el T avlAb) ek B4, ) Al
AWsel Al B4, 22T oA S B 2% E5S 94 - RFshe do] 4832
2v) o AR 248 Hasehs dold. o AFMe e 4nlAle] Av4TE 247
& ol MRS FASAE 7H FES S5 Tg)e] TFsHe A% Besiti 2o}
PRkl 72 & 831 ol gatA Aeksl71 kol vl Al
2 AT 5 e 402 AFRE UF EF - 2yl £F FES sl Wl
223 A1) & o AR FUHAY 5 Sl 2o BEAR] AF &

Aot 22 FHE 23] Al ARE S5 i AAA - AFA 2] o] A|&H o
of stvy, SFHAE v R A5, B g, EAEE, AEE § AP o ATEE

2] gF5d ol gt ATl A o] FAlF o} g}
- u -
¥ 1A

3%, 1998. AlA A %A @39 A g, A gta Ax505d71d A EAE AR, 189~209.

A&, 1999. @5 AFa9de] A A4 B g Ans505971d A EA ¢ A7.17~37.

24T, $EE. 1998, T AL FEATH dA. BAge Aw505871d A XA E AR, 249~265.

743, AT 1998, T FANEET Ao A, FEHE A 43084 2). 29~39.

35 9. 1998. AL AFLE FANFET YA 1 33835 A) 43084 2). 15~28.

U 1999, FEY Fo8A. FE R, 1~470.

FTEVEA. 1998, BEHE AYFEP AEFTIHAL 29, 52054, 1~680.

BE, 5. 1999, F7AA FeE AP HEF 9 99 wdArIE e - #ANY 544
2ol 87)E. AEAIEA. 175~192.

T 9. 1999. 2000 AFIHA E2E AT FEHFTEOF AR review AR, ZEAEA.

29HEE. 1999, A% ATiALS A BRAN il 99 FdAYIE el - BANY FHA x|
871=. AEAEH. 193~214.

g, $H8-3 1998, 7 A AT dA. B gt Amb0:drd A XA & A7, 233~248.

olAE 9. 1997, 2] FA7] FFAYH Y. =52 ABALTY. 1~615.

22 YR. 1998, BHFA A7 FuAR. ABAER. 1~145.

2. 1998. & FWNFST A das} 35 A% 525817 43024 2). 1~14.

3], HAE, RS, B, ol¥5. 1999. AEAT TN A, dFETAAYS) F4EY A Ba
(LA F).

23] 9. 1995. 92 Vet T/ 5. /1GAA #9938 1~205.

-101 -



