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Development of Direct Seeded Rice Cultivation in the Future
Seok Hong Park and Chul Won Lee*

ABSTRACT

Recently agricultural situations are being placed in unfavourabie socio-economic environment as followed
by rapid decrease of rural population, poor labor quality and high wages of rural society due to high speedy
industrialization of social structure in Korea. In addition to those circumstances, under the UR system to be
expected in the early future, free trade of agricultural products will be faced inevitably in Korea. Practica!ly
prices of rice as a principle food in this country are expensive about three times compared to those of foreign
rice markets, and so how to increase the international competitiveness and food supplies are important
problems to be solved rapidly. Accordingly an urgent goal is reduction of agricultural production cost by the
improvement of labour productivity as a labour saving and cost down cultivation methods as the direct seeding
cultivation in rice. But there are many problems in the direct seeded rice cultivation. The important things
to be improved in that cultivation are development of rice varieties with lodging tolerance, effecfive seedling
stand, weed control, irrigation management and fertilizing and so on. Moreover agricultural basis as irriga-
tion facilities, land consolidation and farm machineries must be improved for the stability of rice cultivation

in the future.
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Table 1. Employment status of farm and fishery workers in korea, 1991.

(unit : 1, 000 persons)

e - Year
Classification 5 80 58 90 o1

A. Total number of 11, 692 13, 683 16, 870 18, 036 18, 576

employee
B. Farm and fishery 5, 339 4, 654 3,484 3,292 3,103

workers(% to A) (45.7) (34.0) (20.7) (18.3) (16.7)
C. Above 50-year-old 1,423 1,499 1, 699 1,853 3,103

workers of B(% to B) (26.7) (32.2) (48.8) (56.3) (59.5)
D. Female workers 2, 253 2,039 1,552 1,499 -

of B(% to B) (42.2) (43.8) (44.5) (45.5)

Source : Statistical yearbook of Agriculture, Forestry and Fisheries 1991.
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Table 2. Changes in wages per day for agricultural and non-agricultural job.

Wages per day (won)

Annual rising ratio

Year Agricultural Non-agricultural Agricultural Non-agricultural
1985 12,971 9, 695 9.2 6.1
1987 15, 461 10, 568 10.1 4.2
1989 21, 624 15, 162 21.1 23.5
1991 29, 040 24, 444 13.0 31.7

Source ! Korea Statistical year book, Economy Planning Board 1991.
Monthly review, national agricultural cooperative federation 1992.
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Table 3. Comparisons of paddy field area per house-
hold in the four countries.

(unit : ha)
Nation Year
1972 1977 1982 1987
Korea 0.5 0.6 0.7 0.7
Japan 0.7 0.7 0.7 0.7
U.S.A. 95.5 112.1 114.3 -
Tailand 5.4 5.3 5.3 5.3

Source : Statistics of ministry of Agriculture, For-
estry and fishery 1991.
International comparisons of rice farm
household(Kamegai 1991) .

Table 4. Distribution of rice farms by size in korea.

Size (ha) No. of rice farms Percent
(1, 000 household) (%)
Less than 0.1 14.0 1
0.1-0.2 110.1 7
0.2-0.3 199.3 12
0.3-0.5 390.4 24
0.5-1.0 592.4 36
1.0-1.5 229.4 14
More than 1.5 106.9 6
Total 1,646.3 100

Source : Agricultural census, Ministry of Agricul-

ture Forestry and Fisheries, Korea 1985.

Table 5. Distribution of U.S. rice farms by size.

Size(ha) No. of rice farms
Less than 4 11
4- 28 440
28- 57 687
57- 89 897
89-105 416
105-202 2,309
202-405 3,517
405-409 2,530
More than 409 1, 206
Total 12,013

Average size of rice farm houshold in U.S. : 82ha
Source . Rice, situation and outlook yearbook.
USDA 1991.

ha2 #Ee| 163.31%, FEE-L 7.6F7} Hcot. =
gt HEE £ Mol 9% tmEEMS
Y & Yo, BEMEEY AndE oS Hg
sheth. #ab obuel Bl Babsle] Qo] fR¥sk
o] vtu Bie] HE{L: SEEEE BEES
A7 288 HFAZ el

=8 mEe wE BEHEMN BEKFH o/
E 29 (& 4) 0.5havm]gte] 4% =z, 0.5~
1.0ha7} 36%., 1.0haolAle]l 20%, 1.ShaolA
e 6% &3},

gy EE-E 4 BEAFY FEHHMEKO
105ha @]gte] 17.0%e°|x, 202~405ha®] HEFI
o] 46%, 40%haco]At FITMEE 1,2065 24
oF 10%\Y =lo] ARUERILHRIZAAE A
Al A sl o,

3. 8 B2 B ,
HEe 10a¥ »IEHEHEFU-S 7045 128, 48F
feool ol o vt #idkbel Ad o2 FEAE
50% (59. 4% M) 7} D Aot BA ] 4455
(90 ell @3l o} = whEAZ M) Urh.

- 295 -



Table 6. Changes of the labor hours per 10a for rice
cultivation in korea.

Year Input labor hours(hr.)
1970 128.4
1975 117.6
1980 92.8
1985 85.5
1990 59.4
1991 51.6
Source . Agricultural management report, RDA
1992,
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Table 7. Comparisons of labour hours per 10a for the four rice cultivation methods.

(unit : hour)
Hand Machine transplantin Machine transplantin, Direct
Farm Works transplanting of semi-adult 1;eedling of infant-sesdling § seeding
Rasing seedling 9.0 6.1 3.0 -,
Plowing and harrowing 7.0 8.1 8.2 4.6
Seeding - - - 1.7
Transplanting 24.3 8.4 8.4 -
Fertilizing 5.2 4.0 4.0 2.0
Irrigation & protection 21.0 27.1 27.1 18.4
Harvesting 39.8 10.1 10.1 6.4
Total 106.3 63.8 60.8 33.1
(percent) (100) (60) (57 (31

Source : Crop Experiment station (1989)

Table 8. Comparisons of labour hours per 10a as followed by rice cultivation methods and farm size in Japan.

Farm size(a)

Operation <30 100-150  200-250 _ 300-400 500< Average
Machine transplanting
Preparing seedbed 6.7 7.0 7.3 8.4 6.7 7.2
Plowing and harrowing 14.5 9.8 7.7 6.7 3.1 10.4
Transplanting 11.0 8.1 7.3 8.2 5.5 8.5
Fertilizing, weed control 21.7 17.7 15.7 16.8 11.2 19.0
and irrigation
Harvesting and drying 27.8 15.6 12.8 12.3 6.3 18.1
Total 87.1 58.2 50.8 52.4 32.8 63.2
Direct seeding
Preparing seedbed 0.2 0.2 0.2 0.2 0.2 0.2
Plowing and harrowing 14.5 9.8 7.7 6.7 3.1 10.4
Seeding 0.5 0.5 0.4 0.4 0.3 0.3
Fertilizing, weed control 21.7 17.7 15.7 16.8 11.2 19.0
and irrigation
Harvesting and drying 27.8 15.6 12.8 12.3 6.3 18.1
Total 70.1 43.8 36.8 36.8 21.1 48.0

Source . Agricaltural statistics in Japan 1981
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Table 9. Rice cultivation practices of the reclaimed area at seosan in korea.

Item Year
1986 1988 1991
Rice cultivation areaha) 1,333 5,948 4, 000
Cultivars Seonambyeo, Donginbyeo, Seonambyeo, Akibare Namyangbyeo, Akibare
Akibare
Seeding date 5.3-6.10 4.29-6.11 4.26-5.28
Seeding rate(kg/ha) 5-6 11-12 10-13
Seeding method Transplanting, direct Direct seeding by Direct seeding by airplane
seeding by man Airplane Drill seeding in dry soil

Fertilizer (N-P-K kg/ha) 20-5-6 10-3-4 10-4-7
Salt concentration (%)

Section A 0.29-0.44 0.32-0.38

Section B 0.47-0.57 0.28-0.38

Source . “The status, Problems and Direction for Develoment of Direct seeding in rice cultivation” symposium

in RDA (Park and Lee 1989, 1991).

Table 10. Changes on direct seeded rice cultivation area in Japan.

Cultivation Year
method '74 "85 "88 ’89 ’90 '91.
Drill seeding 51,129 9, 501 6, 601 6, 052 5, 639 4,945
Water seeding 3,151 2,822 2,587 2,628 2, 388 2,495
Total 54, 280 12.323 9, 188 8, 680 8, 027 7, 440

Note Seeding area on water seeding by airplane in 1991 : 211 ha, Area of water seeding in 1990 67ha.
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Table 11. Qutlooks of cultivation area of direct
seeded rice by 2, 000 year in Japan.

Location 1991 2000
Hokkaido X O
Tohoku X A
Kanto, Tosan X X
Hokuriku X A
Kinki X A
Jugoku X A
Shigoku X A
Kyushu Pt FaN
Japan X Tay
Note : X, A, and O indicates 0-3%. 3-10%, and

10- 309 as direct seeded rice cultivation area
respectively.
Source : 21C scenario of agriculture in Japan. Asso-
ciation of statistics in agriculture and for-
estry, Japan. 1990.
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Table 12. Rice cultivation practives in America, 1984.
{unit : % of acreage)
Seeding method Arkansas California Louisiana Mississippi Texas
Seeded from
C Airplanes
—Flooded land
- Wet seed 0 94 52 2 9
- Dry seed 0 1 22 2 26
—Dry land 3 2 4 9 30
O Drill seeders 41 1 16 71 26
C Broadcast seeders 56 2 6 15 9
Source : U.S. Rice production costs workshop proceedings, 1988 ERS, USDA.
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Table 13. The advantage and disadvantage of different cultivation methods of direct seeded rice.

Direct seeding methods Advantage

Disadvantage

OSaving irrigation water during seedling O Unstable seedling stand due to different

stage
Drill seeding into
dry soil tion

water conditions, especially rainfall

O Advantageous bulk mechanized opera- O Difficulty in weed control

O Higher nitrogen loss
ORats and birds damages before seedling
stand

O Thermokeeping irrigated water during © Unstable seedling stand due to floating

seedling emergence
Water seeding

seedlings and algaes

O Advantageous bulk mechanizeed opera- O Lodging by root distribution on soil sur-

tions, especially, for airplane seeding face

O Required much irrigation water
O Rats and birds damages after seeding

O Thermokeeping irrigated water during O Necessary a chemical for O, supply to

seedlig emergence
Drill seeding into

submerged paddy submerged soil

O Reducing the damages by rats and birs

rice seeds

© Reducing rice lodging due to seeding into O Required a specific machine seeder

O Unstable seedling stand by algaes
O Required much irrigation water
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Fig. 1. Changes in Seedling emergence as affected
by different seeding depth in direct seeded
rice(Miyazaka 1974) .
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Table 14. Yields of direct seeded rice as foilowed by the different cultvation methods at Milyang, korea

(YCES, 1990) .

Operating Seeding Seeding rate Polished rice Yield
machine method (kg/10a) yield (kg/10a) index
Rotary after
broadcasting 4 448 %8
Power tiller
High ridged
- broadcasting 6 452 %8
High ridged
drill seeding 4 91 107
Tracter
Drill seeding 4 445 97
Machine transplanting 4 495 100
Variety . Palgongbyeo, Seeding date : May 24
Machine transplanting date . June 15
YCES : Yeongnam Crop Experiment Station
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Table 15. Seedling emergence and stands of direct seeded rice as affected by with and without CaO, seed
coating under the submerged soil (Park et al 1986) .

Seedling emergence (%)

Seedling stand (%)

Variety

With CaO, Without CaO, With CaO, Without CaO,
Cheonmabyeo 43.7 16.3 36.2 13.5
Daeseongbyeo 25.7 8.8 19.4 5.0
Namyangbyeo 32.9 24.0 23.4 17.9
Akibare 75.7 25.6 69.4 23.6
Nagdognbyeo 46.9 18.5 40.6 17.5

Seeding date : May 1 Seeding depth : 3cm
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Fig. 4. Changes in Emergence of rice seed as foll-
owed by from of seeding row. a, b, ¢
indicates size of form of seeding row in Fig
3. respectively.
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. 3. Changes in the degree of buried soil in three soil hardness after seeding in rice (Shoubash 1988) .
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Fig. 5. Relationship between no. of seedling stand
per unit area and brown rice yield in direct
seeding rice. (Lee et al 1989) .
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Fig. 6. Relationships between labour productivity
and land productivity on the rice cultiva-
tion in the four countries(Kamegai 1992) .
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Table 16. Comparisons on rice production costs of korea with those of U.S5.A. (unit | W)
Korea U.S.A(B)

ltem (A) (in California) A/B
Intermediate cost” 70, 800 46, 320 1.53
Hired labour 18,124 7,221 2.51
Self-service labour 63, 500 8, 403 7.56
Taxes & public charges 1, 604 2,971 0.57
Capital service 14, 998 12,511 1.20
Land service 191, 917 36, 215 5.23
Others 2,078 6,671 0.31
Total 360, 021 120, 312 3.02

1/ Contains seed, fertilizer, pesticide, light and fuel and repair expense.

Source . Korea rural economy institute 1991.

Table 17. Analysis of management expenditures and income per 10a on the transplanted rice and direct seeded

rice. (unit © %)
Transplanted Direct seeded _
Item rice (A) rice (B) AB
Yield (kg/10a) 470 465 A5
Gross profit 566, 385 560, 360 A 6,025
Fertilizer 15, 390 15, 390 -
Agrochemicals 10, 687 10, 687 -
Management Agromachinery 32, 602 32, 602 -
cost Labour 81, 624 57,130 24, 494
Others 18,174 18,174 -
Total 158, 477 133, 983 N24, 494
Income 407, 908 426, 377 18, 469
(Index) (100} (105)

Source © Statistical Year books of Agriculture, forestry & Fisheries 1990.
Annual research report of Crop experiment station in 1990.

-302-



FHE, HA 5o Sg4EES tHEEES R
o, 8 SEhdEEL GEo) 8ald vlsle] FEE2
178, HAEL 10, FEHL 497¢ 29 EHY &
L SEkENES ALE 5 ).

a2 hHikER M= ERHEE 3l

EE (53] gz okl o] AA A4 +EE
Ak ok AL Yoz pale] FEIERHEHE
B HE Al HeddeRg AAHFL,
ohat BEiEEYS [mES 43 KEHSE TAe
EEAe o] Haohe HAAZ GA o,

w8 BEM 4 10ag LERE vz 2d
(% 16) 7t% 2A #olst e BHel &%l
v, ofgo] THFERCIT. EEo BRE BK
o #Af =mES oF 80havhE I, FEEHMER
& KRB —BiE¥eln, B HEER
ng 10a% SEEEEe] 2~38o] 23f3te] %
S8 $Ele @ 1/5 wol HAYEo. ek
SE BABEEA (S o8 FEEolAE
HAFog WAL AL, L —BEE BAR
% 4ol & Helot.

EERHEY 10aE KE#HY 24 (3
17) B REstol visled <zbel IR RAE
MRS dojA| = qt, HEHES]
bt AsEn. BE o] Ao REHY HEH
FES BEHME dolAd kBT ABR S
F 48 Adolmg, HMBRRA v ET BRAA
5 o]gfd HEE A7|ow obFe oHF
of opdr} AMztE T

rir

=9
A£5E

A7tow L5

/Uz

—r‘

MRS o HiE BREA

T RS Eobel s ERIQL 75

£ 10a% HEHE FEHET BEHL 11768
ot "04eoll= 59.4BER (Bhim, Bk, MHEfE
%9 Bmibz) o2 HEHAow, BE—fE¥os
PRSI 7HE ol £85 e BMEXS
7N ASEL 914F 85% (HA, BH# 97%) =2 #H
festol )¢ @R &2 dAlel o U= A
ok, wheba RfEXS Hhik HELS BE - B
& Aebsle EEHEE ¥Felgz 44E &+
otk e EHEFSET BEEUECl vlstd K
MfEtfol WAEsH, R&, L, KELE 9o it
&Y il = J ¢S e 53] feivet
o} o] fhEARRMEC] ulv|o} BRAIKS FH
%S EEHE bt 2 olAddl #emibiEze
el EE EREo Aot
g EERES TAML #aiEe] RAMME,
WEF - L TEE, MERRERR (K3 EFE
B9 ki, #HRe] 2B & §F 4 dow
olof vHdl BififtsREET ] =R ZaH HELE
= 71+ gl

ok Bt EAEE FEIEA 4% BE
AEE FAE}7E o

R
RS
*x

1. :HhEako] RO

Bl 4 Wby 83 BES ¥
4277 daiAE Folroh tEEERel A
A=eiok g}, EAFE 2, 00172 = 100%ha
 #EY Agez 9z, P 9IFAR &
B PSS EM 706TFhaol i 85%al 599F
ha®] =o] #teE s} 2z = odch » FHiErt=l 2
e 1, 2005F HEEHE F1E TR
3 #HEFE s} slojglEdl ol & diFEHE HF
o] KEMEHMER = 3,000~9, 0005FF TEE &

Table 18. The effect of farm mechanization as affected by land consolidation and field condition.

Farm size of Land

Degree of difficulty of tracter operation

mechanized consolidation

farming group (ha) (%) Direct¥ Indirect¥ Impoossible¥ Total
Less than 10 74.8 65.5 24.8 9.7 100
10-20 82.3 80.2 18.2 1.6 100
More than 30 89.6 74.7 20.8 4.5 100
Average 91.3 71.5 24.6 3.9 100

Source : Study on the costing hiring work of farm machinery and their cooperative utilization system RDA

1991.
1/ Entering from farm road directly.
2| Entering through the other field.
3/ Impossible entering to field.
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ki 1990 .
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Table 19. Guide posts for growth pattern on direct
seeded rice in submerged paddy.
(Yoneno 1988)
Tarket
Brown rice yield(kg/10a) 660

Within 10 days
After seeding

Chassification

Seedling emergence

Seedling stand ratio (%) 65-70
No. of seedling per m? 90-120
No. of maximum tillering per m? 650~700

Effective tillering ratio (%) 70

Flowering date August 8
No. of panicle per m? 450-500
No. of spikelets per panicle 80-90

Ripened grain ratio (%) 70
1000 grain weight (brown rice) 21-22
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