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Practices of Sustainable Agriculture in Korea
With References for the Development of Sustainable Rice
Production Systems

Choe, Zhin Ryong'!, Jeong Bu Kim? and Young Son Cho'
1Depaxtment of Agronomy, Gyeongsang National University
’zKyungnam Provincial Rural Development Administration

ABSTRCT : In Korea, chemical fertilizers and agricultural chemicals have had a
significant impact on food production and these are today thought to be an
indispensable part of modern agriculture. On the other hand, socioeconomical, and
IMF and WTO status in Korea are constant reminders of the vulnerability of our
fossil fuel dependent agriculture. A new crop production system to improve economic,
environmental and production efficiency must be exploited. Our particular concern has
been given to an integrated cropping system involving recycling of crop residues, soil
and N management, biological N fixation and multipurpose legumes. As a new
integrated crop production system, a no-till direct-sown rice-vetch relaying cropping
system has been proposed in this paper. The formulation of this system is based on
the conception that N fertilizers being neither limitlessly available nor affordable, the
current high-input crop production systems have produced troubled results @ severe
labour shortage in rural areas, balance of payment, environmental degradation and
reduction of human health far exceed economic concerns. A natural and logical
consequence is that long-term sustainability of agricultural systems must rely on

the use and effective management of internal resources. Based on the information
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obtained throughout a series of experiments last years. we have proved that the
no-till direct-sown rice-vetch relaying cropping system dictates biological alternative
which can augment, and in some cases replace, N fertilizers. Comprehensive
discussions were made for the proposed system and it concluded that the system can
offer an economically attractive and ecologically sound means of reducing external
nitrogen input and improving the quality and quantity of internal resources, and
consequently improving the farmers as well as the national returns.
Key words : Sustainable agriculture, Recycling crop residues, Chinese milk vetch,
Biological N fixation, No-till direct-sown rice-vetch relaying

cropping systems
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= 3 %<1 7(1000%) 42 T(1000%) v &
Bl 5,143 240 47
g = 57,438 1,147 2.0
zga 56,406 2,760 49
A= 62,870 1,924 31
Hadads 14,951 551 37
o) = 249,224 6,564 26
7htoh 26,521 871 33
3F 17,052 852 5.1
IR 123,520 7,571 6.1
qSE 2,723 27 10
g3 62,413 29,024 465
A= 853,094 535,601 62.8
>3 1,139,060 768,396 675

A& : FAO Production Yearbook.

<E 2> 37 FAT g3 FEAY HAATY F0](1970-1995) (&9 : 1000%)

FHEHAdALL T

d = FUF  FULTF dHl &

) 15~294) 30~494 504

1970 32,241 14,422 447 100 316 47.8 20.6
1975 35,281 13,244 375 100 29.2 44.1 26.7
1980 38,124 10,827 28.4 100 204 - 474 322
1985 40,806 8,521 20.8 100 15,2 449 399
1990 42,793 6,661 156 100 6.8 36.9 56.3
1995 44,606 4851 10.8 100 25.8 26.5 477
AHESHE 151 2120 A1.72 A191 240 A24 45
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2. vl - 5% 2T F71
7. 5
W AR FF EEAEES B <E 3> e ale) 2o
B 5 v B Ak o S EFEG Z7F 38%, 7% AYAEEt R a1, T owlE,
, F T Aol A 40%, A4k 138%, 23 53%S Y AHEtn vk A
AAH oz B A 40%, U 95%, 22 40%E FHYAnlstn gl

<E 3> AW AAAHZFS TEAHFCEH SR, 1996)

o o AAANY F(g/10a) EFEAM Bkg/100)  HA-EZA ] F(kg/10a)

¥ 0k an 2d a3x ox 2w A& 3l A Z
= % 108 90 88 78 84 88 3.0 (38%) 06 ( 7%) 00 ( 0%)
A A 307 222 229 219 93 149 88 (40%) 129 (138%) 8.0 (53%)
H @ 238 176 179 170 90 128 6.8 (40%) 86 ( 95%) 5.1 (40%)
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<E 5> £7& ATdsol we EF wAT S WsHE, 1999

FRAE Ads APEE (x 109 A #(x 107 Al (x 10°)
1 8.6 79 216
2 8.3 8.7 27.7
3 196 205 98.6
7 & (dH) 47 35 132

FRE 2794 oA MALET} Frtste olfE ELGRVIE SFF Fde] 9l
S Aoz B0 d¥tzor 43 Hg, frle AE&2 AT HAdgd 8dE 37
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<E 6> 9 FEFA Z3} FHRE et nAHE ArZe] =B kg N ha' crop)
(Roger and Ladha, 1992)

2 3 Bug FPA9 HY ol & HFAHA G 7+
A ALl 93 AAmAFE  2-4kg N t straw 35kg N ha' crop
~AARF St
-A1g? Smg N7} 1A H
F3 SuAEd 20-260kg N ha 'crop”’ 5593t 260kg N ha
ArDAR Y -Sesbania rostratas A&
-50-602 52 290 kgN ha''
s 1A%

2 oyl #dE dde) ARARE 9P TS FBANA A AA ZdelA

-l May 10 —>—  May 19

@ May 15 B May 21
2. W-Aed AL 227 A% " “

—A— May 17 —©— May 23

T PR EEREE R

Goermination (%)

E ABolt Aede €5 Fde
279 Wgst A9 gloy 39 S F

0 5 1 15 20 25 30
49 ste7tA 2ol A S74EH Days after germination test

<72¥ 2> Changes in seed germination

olgtt. 48 gl Aststn & F 1 percent of Chinese milk vetch as
FAAE AU mFHst Ao AL affected by different seed harvesting
o =x}7} AAA 02 wolst 4 917 9 dates (Choe et al., 1998)

HME <Y 2>eA BE uiet Zo] A F 457U AE A 54 sl 4T FA=
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0 1 $ L +Jq
<% 4> Comparisons of acetylene 50 30 10 10 30

reduction activity of Chinese Days at flowering stage

milkvetch and narrowleaf vetch <% 3> Changes in herbage DM vyield
in no-till paddy condition _ and N content of Chinese milk
(Choe, et al. 1998) vetch in no-till paddy condition

3>, <a¥ 4>oA Be upel ol 3Y 314& 7P oE
FAG 5718 HoldA 49 F¢ol AYAE YU Qv sy ol Fele FAs 7
23tg . AT AEFo] Hulo) @stg o) A 109 o)FdE FAFIUL, AeF
ol BATB(%)S Jist 309 ool Hadl gdgdoy I ojFde HAA fA
9 ¥AT FAEFH(g/0.1m)2 M3t 309 ol dEE HAHom FrHHch

o ALY Auet F=A &

=

el Aegde WErt wopd FEWA )



302

Choe, Zhin Ryoun et al.: Sustainable Rice Production Systems

A JAS7] dlMe FEE FHE FAGL FdFAVE AF FAN FEI AS

Ae W2 ook @t

1l condition No-till condition
250 - 1+ CMV straw - CMV steaw B + CMV straw - CMV straw
200 = - -O- cmv -
—O— Foxtall

EISUI— _w k —&— others i

(@)

Ewnr— - Hp_;p\H B

[+ P

50 - - AL -
%.@&&LA

i) 1 | B-_;_J:I_lﬁiq 1

<2¥ 5> Changes in plant densities of water foxtail and Chinese milk
vetch(CMV) as affected by tillage and the existence of CMV
in paddy condition.

|

Murch 1 F
April 1 |
May 1 [0
June 1 ]

March 1
April 1
May 1
June 1
May 1
June 1

March 1

% 429 2 As v HFA F5A70) o FEF Eh W5
Aede AsA P9 g5 27)e] Bk 343 ZasAd Bo<ad 6> ol w4
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&4€ AA e A9 oA v E deF 5-894 0 &4 A=ETH JHEA
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A7t HATkrE 2ol Fel HA FUEtATh pot A@ 3 A Ehst Hsob H=d]
A8 8T AN Aole 2 Rl @5E strigtk potsh EAZEE SYstc Aol oF
1~2C9 2=a7F deh A5 sSFA7IE 6BATAE A =2 JTE Ehe A=

ofr

PG AR A B EE Ao RAT ALY AERFRNE 47 G5 Ao A
€ Aegel 48 2A AL ALFH HAE FA AEFTFANE gSAT
BAZE7 23] HAJAh H-ALF AMAANAE REH} AEFEE T FA8
T AE F71EZ29 J0FEdd A% A2 243 o|8IHAE A TIEE HE



303
HOUE 9 NSy o M3 e

15 DBS 10 DBS

Oxydation reduction potertial (mV)

o 5 10 15 20 25 30 O 5 11 1w 220 x ;0
Days after water submerging

<2¥ 6> Changes in Eh(mV) as affected by water submerging
date and crop residue treatment
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of 7F A2EBY WAL AAY F AT oA ARAANM BUAFAE Hxsm
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<¥ 7> Fertilizer-N recovery efficiency (Nre), agronomic fertilizer-N use efficiency
(Nue), and partial factor productivity (PFP) from applied N fertilizer and
Grain yield of no-till direct-sown rice grown under no-tiil rice-vetch
relaying cropping system.

N factors Nre (%) Nue PFP" Grain yield
(kg 10a )
Croppin )
sy;telg)ps agnd lt\;[eu;tcéllglngt Eﬁgg Bared Igfg& Bared IZLuel(; Bared lgﬁléld— Bared
evels _
0 - - - - - - 437 431
, 70 325 424 280 307 75 78 515 526
Rice 99 165 64 236 194 60 56 505 542
11 01 23 209 246 51 5 601 560
0 T S - 4377430
Rice- 70 458 100 217 84 67 67 429 3%
wheat 90 309 128 24 61 74 58 575 392
110 318 370 277 69 5 55 642 413
0 - N — 317358
Rice- 70 53 106 104 80 60 58 420 430
vetch 90 95 136 174 212 56 60 504 538
110 47 86 254 26 51 54 626 59

#Nue = A kg grain kg | applied N, PFP = kg grain kg’1 apphied N.
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To2 E5sA Bt AuEHe Lol =02 olFdtd BEE FT 71F2 144
HFFY A5 69 2B 9o oF5drh aug Byst AvEe mde g
T EAF o] A FE F Utk H2e HE T LA Fe] FAE R 90dd =
HERE B2 714 stg oz wAu] dAo] A FoEUV] WECHT & 5 Yo
o EF oz A virus B EFH duiEHoY AL #FHEY 52
HA w32 e Ao B ‘FAA+FRBE A3 ="M dETe] HAFL AP
13ut2j el ¥Hole, EFuip|F2 87vt2le fETET EFuvFe] 2=t Tl 6.74)
U ol ZRH[G. o2d 2AYY 9N FENDEY =& FHLHER BAHFA
SN Eol FAA Hed, ZdA AT FHHE AAE FAEL 7IFE e
g25ujulEe TAZFe] F7kHE Aot wEtA oled FAPE dAsI AHMM 5
1 F2AAAN AEFES AZ, ddld FEE AHAAZ 38 fH7Y 25 wuF
15 20 glojAluz g EAFS 24 & s 7HEE & + U Az &
g0l AMEL de EZNA dFe FEE ZAS A BEu FAFAA @39
BAFEG 1/3~1/4 AA SAHIL S50 GAHAUTG. ool A FAAAE HH|
ZEQ ALFE HAFeq fET, EFHUFY 2AFE Y 5 Ude ALe
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<3# 8> Yield components and harvest index of rice grown in a no-till direct-sown

rice-vetch relaying cropping system.

Cropping systems Rice " Wheat-rice Vetch-rice

N levels
(kg N 10ah)

Panicles Covered| 400 483 430 530 {420 433 427, 413 {310 377 470 413

0 7 9 11 0 7 9 11 0 7 9 11

m’” Bared | 398 527 553 447 {327 327 410 373 {314 403 513 427

Spikelets coveredi 81 111 104 106 | 114 99 110 97 {106 100 107 101
per
amicle Bared | 82 96 114 109|119 119 111 93 {103 9l 113 103

Spikelets Covered| 324 503 620 480 | 448 427 468 401 [ 328 375 500 418
m
(1) Bared |330 538 447 564 388 388 454 346 | 323 367 578 439

Filled  Covered 965 960 967 970 1977 967 974 969 1961 962 969 936
spikelet
o  Bared 958 970 979 975968 968 963 957 (963 960 963 96.0

1000~
grain wt )
(g) Bared {265 257 274 275 i280 280 264 270 (2677 2710 217 297

Covered {268 27.1 259 250 {270 277 286 274 :i268 267 275 278

Harvest Covered! 45 40 44 41 | 41 42 43 451 46 43 47 46
index
(%) Bared | 45 41 46 41 41 43 42 42 47 4 4 45
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