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Effective Working Efficiency of」 aponica Rice Production

in」apan, China and the UoS.
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Production of high quality iapOnica rices are becoming more popular in many areas of

the 、vorld reflecting more open markets during recent years ln this study, three countries

such as China where the iaponica production is the largest in the world,the U S which

is the most technologica■ y advanced 、vith largest scale per farm, and Japan 、vhere produc―

tion costs are the highest in the 、vorld, 、vere compared regarding effective 、vorking efficien―

cy The rice production pattern in China is quite similar to the one in 」apan; hO、 vever,

Chinese production heavily depends on manpO、 ver as 、ven as horses and co、 ′s The results

of this study indicate that effective 、vorking efficiency in China may be quite lo、 v, even

lo、ver than 」apan On the other hand, effective 、vorking efficiency in the U S appear to be

very high Japan should improve its rice production system by increasing the farm‐ sizc to

enhance labor productivity in order to conlpete with imported products

IntrOduction

Agriculture in 」apan is generally characterized as small scale and inefficient with

a diminishing number of young farmers Land is abandoned in some areas. AH of

those problems create high‐ priced products ln 1993, rice in Japan 、vas produced 30

% less than normal due to bad 、veather, and the government took an emergency

measure to import nearly 3 million metric tons(roughrice basis)of rice from Thailand,

the U.S, China and Australia ln 1995, 」apan partiaHy opened its rice market under

the Uruguay Round agreement of the GATT(General Agreement on Tariff and Trade),

M/hich reached an accord in 1993.

Japan prOduces as much as 12 million metric tons of iaponica rice,and domestic

market prices are extremely high reflecting high production costs. This, hoM/ever, has
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eventuaHy led sonle prospective countries such as China, the U.S., Thailand, Australia,

the Philippines and Spain to produce high quality iapOnica rices using Japanese

varieties such as Koshihikari2).

In China, where the total area and the population are so huge, rice production

accounts for a third of the world total rice production, and iaponiCa rice production

has been dramaticaHy increasing across the 、vhole nation Ho、 vever, the technology is

quite behind and their production is heavily based on manpower rendering an extremely

low labor productivity in the nation But retail prices are very low at 3 5 yuan(1

yuan≒ 13 yen)per l kg of milled rice(according to this research as of」 anuary 1995)

reflecting low labor cost relative to Japan and the U S: A daily wage for a simple

construction M/orker is about 30 yuan, and farm M/ages are substantiaHy loM/er than

this in China.

Because China is spread from north to south with the latitude bet、 veen north 50

and 20 degrees, climate and soil conditions in some areas such as Heilon」 iang and

」ilin PrOvinces are suitable for iapOnica rice production, and high quality japonica rice

from these areas may eventually be exported to 」apan

This study focuses on labor productivity regarding effective 、ハ′orking efficiency in

Chinese and the U.S iaponiCa rice production and compares 、vith those in 」apan.

Data

Data for」 apan were coHected from 68 farms in Tottori while data for China were

coHected from 46 farms in Changchun regarding farm size, soil quality and labor

hours for tilling, rice transplanting and harvesting These surveys 、vere based on

questionnaires distributed to rice farmers in those areas Despite the instruction

provided in the questionnaires, there 、vere some minor discrepancies in measuring

Ho、vever, those errors M/ere minimal and the results should barely affect the evaluation

of characteristics in individual countries Data for the U S, M/ere conected fronl three

rice farms in Sacramento, California and one in Little Rock, Arkansas These surveys

、/ere conducted during 1990 through 1995 Data on climates in those areas M/ere

coHected from published source4.6)

Climate

Figure l shows the normal temperature in Changchun, Little Rock and Tottori dur‐

ing 1961 through 1990, Figure 2 relative hunlidity, and Figure 3 the highest/1o、 vest
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Little Rock

Fig.1
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Normal temperature

tenlperature in Changchun and Tottori4)

Although there is not much difference in

latidudes an2ong the three areas, there are

considerable differences in temperature

and hulnidity Daily differences in temperature

in Changchun and Little Rock are much

larger than the one in Tottori

Rice Fields
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Figure 4 shOws grain size accumulation ゞ

curves for rice field sOils in TottOri, i

:lunilll 言:s:Itlin:lilicl11: 11li : 50

exchange capacity as well as their standard I

deviations in each farm There were no :

statisticaHy significant differences in those 
∝
  0

itenls among the three areas
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（
ぺ

）

ｂ

も
涯

コ

【

２０

１０

０

１０

（
ｐ
）
Ｖ
Ｅ̈
，
【υ
，
ｑ
Ｏ
い

M

２０

　

　

　

０

　

　

　

２０

⌒
ｐ

）

ｏ
〓
´
罵

・̈
ｏ
Ｏ
一目
０
い

Changchun

ノイラグ′′

`;'

//

0 001             o ol              o l

Grain sizc(mm)

2.Farm size
Fig 4  Grain size accumulation curve of

Average farm sizes in TOttori,Changchun
field sOil

and Little Rock are 0 6 hectares(ha), 1

ha and 100 ha, respectively. Vヽhile the sizes bet、veen Changchun and Tottori are

snlan, the One in Little Rock is quite large, large enough to facilitate operations using

the large machines.

There 、vere no published data on size of each rice field in TOttori, Changchun and
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Table l
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Atterberg limit and cation exchange capacity of tested field  soil

Soil sample
Real specific gravity

(g/100cc)

Liquid limit

(%)

Plastic limit   Cation exchange

(%)    capacity(m1/100g)

Tottori
卜/1ean

S,D.

248

4.5

43.32

1.42

27.03

0.39

16.3

0.36

Changchun  sli:l
268

5.2

49.31

1.86

29.62

0.71

23.7

1.2

bme R∝k陶
l

259

2.1

46.45

2.12

28.46

0.52

20.1

1.6

S.D.: Standard deviation

Little Rock; therefore, they Ⅵ/ere surveyed   ⌒ 100

in this research Figure 5 shows the S

results Selections of fields were based  愚

on a raao of bca■ On h the t■ vo categones 1 50

hiHy vs flat/delta areas.Rice fields in  i

Changchun are situated in more flat/  雇

delta areas relative to the countcrparts   °  0
in Tottori 5            10            15

Ficld area (a)
Fields for indica rice, in particular, in

China are mostly located in the flat     Fig. 5  Cumulative distribution curve of

areas,while japonica rice fields in the        ield area

flat and hilly areas account for 84 % and 13 %, respectively Contrary to 」apan, there

are no rice fields observed in the mountainous areas in Changchun Farm‐ roads and

levies in the rice producing areas in China are not v/ell constructed. lν lean、vhile, the

average size of rice fields on the lsbeH Farm in Little Rock is l.3 ha, v/hich is about

10 times as large as that in Tottori

LabOr Hour

Table 2 reports the average labor hours invested in iapOnica rice production in

」apan (national average)and Tottori(provincial average)surveyed by the Ministry of

Agriculture,Forestry,and Fisheries of」 apan(MAFF)6)The table also shows the aver

ages in Tottori(Tottori‐ A), Changchun, and California /Arkansas in the U S surveyed

in this research. Out of 68 rice farms surveyed in Tottori, 29 of them are located in
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Table 2  Labor hour
(h/ha/10)

Country
」apan

Whole C. TottOri Tottori― A TottOri― F TottOri― M China U.S.

Seed treatment

Nursery bed

Tilling・ Leveling

Basal application

Direct seeding

Transplanting

Additional manure

ヽ
～
″eeding

ヽヽ′atering・ Drainage

Pest contr01

Harvesting・ Threshing

Transportation

Drying・ Huning

Production control

0.4

4.5

5.5

1.4

5.8

1.2

1.9

7.4

1.5

6.7

2.3

1.0

0.6

3.7

4.9

1.7

4.2

1.1

1.7

6.2

0.8

8.3

2.9

1.5

0.5

4.2

3.5

1.6

2.2

1.0

1.4

5.8

1.4

4.9

2.4

1.0

0.4

3.6

3.0

1.5

1.7

0.9

0.7

4.2

0.5

3.2

2.3

1.1

0.6

5.3

7.0

2.9

5.2

2.0

3ヽ.4

6.3

1.9

12.8

3.6

1.4

0.5

8.2

9.1

3.2

22.8

2.1

5.6

10.9

2.5

15.8

22.6

1.5

0.2

0.6

0.1

0.1

0.1

0.1

0.3

0.1

0.4

0.2

1.0

0.2

Total 39.6      37.6      29.9     23.1      52.4 104.8 3.4
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Fig.6

the flat/delta areas(Tottori‐ F)and
age size of fields in the flat/delta

O.039 ha. There is a big difference

and by this research.The differences

Frequency distribution of labOr hour for tilling

18 in mountainous areas(Tottori‐ M),and the aver―

areas is 0 097 ha and in the mOuntainous areas

in the figures between data reported by the lvIAFF

are more prominent in labor hours used fOr tilling,

Tottori― A            x=492

SD=112
CV.=0.22

Changchun     __    反=909
SD.=1.31

CV=0.13
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transplanting and harveSting A

production process in China depends

heavily on coM//horse― poヽver for

tilling and smoothing of the fields

and on manpo、 ver for transplant―

ing and harvesting: this is sinlilar

tO the type exercised in 」apan

abOut 30 years ago Labor hours

engaged in riCe production in the

U.S. are very sman, abOut one―

tenth of」 apan indiCating that

mechanization is Well advanced in

2     3        21    22    23    24    25

Labor hOur (h)

Frequency distribution of labor

hOur for transplanting
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Fig. 8  Frequency distribution of labor hour for harvesting

the U.S. rice produCtiOn

ln rice produCtiOn, tiHing, transplanting, M′ ater management and harvesting are

engaged 、vith manpower. Figure 6 shoヽvs FrequenCy distribution Of labor hours fOr

tilling in Tottori and Changchun, surveyed in research, 
Vヽhile figures 7 and 8 shoヽv

frequency distribution Of labor hour for transplanting and harveSting, respectively

Effective Working Efficiency

Large― scale operation is a key tO reduction Of prOduction coStS.

the statistical relationship betⅥ /een farm― size and COSts Of production

ing a silnulation process 、vhich Ⅵ/as Once emp10yed by TOgashi et

coefficients fOr equations 、vere estimated in thiS reSearch Effective

was measured and calCulated by equations as f01loM/S:

In this research,

v/as estinlated uS―

all,3.5).However,

wOrking efficiency

ChangChun        x =22 76

SD=097
cv=0043

Tottori― A _x=2.15

SD.=0.56

cv=026

Changchun     .__   X=15.8
SD.=106
cv=006

Tottori― A           x=489

SD=192
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effective 、vorking efficiency

practical working areas in are

、/orking time in nlinute

effective working width in meter

effective M′ orking speed in meter per second

Figure 9 shoM/s relationship betⅥ /een

field scale and effective Ⅵ/orking efficiency

for tilling in Tottori, Changchun and Little

Rock ln this investigation, three different

types of tilling machines M′ ere used;

MT205(made by M company)with an

operating 、vidth of 1 4 meters and a speed

of 0 36 meters per second in Tottori,Type

KY(made by C company)with a width of

0 7 meters and a speed of O.25 meters

per second in Changchun, and F‐ 5100

(made by F company)with a width of 2 4

meters and a speed of 1 6 meters per

second in Little Rock The results in this

research are some、 vhat different from those obtained by Togashi et al HoM/ever, the

finding of this research, that the larger the scale of field, the greater the value of

effective working efficiency, is in line 、vith the results by Togashi et al. The level of

effective M/orking efficiency in Changchun M/as smaner than in Tottori. The difference

may be dependent on shapes of individual fields and size of machines

COnclusiOn

This research was cOnducted to compare the costs of japonica rice production in

」apan, China and the U.S The costs 、vere exanlined based on labor hours engaged in

overall japonica rice prOduction and on effective 、vorking efficiency The Chinese produc―

tion process is quite sinlilar to the 」apanese, but China is more manpoM/er oriented

with a smaner level of effective working efficiency than Japan cOmparing with the

U.S situation, ho、 vever, 」apanese rice production is still involved 、vith an enormous

amount of labOr costs and, thus, a smaller level of effective M/orking efficiency About

one third of the total production costs is accounted for by labor in 」apan 、vhile in

China and the U S the cOunterparts are one sixth and one tenth, respectively

E = C/Ce× 100

C=60× A/T

Ce=36× W× V

where, E=
A=
T=
W=

V=
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As indicated in Table 2,major labor is engaged with nursery/transplanting,water

management, and harvesting in 」apan and China ln Japan, nursery and transplanting,

M/ater management, and harvesting account fOr 26%, 19% and 17 %, respectively, of

total labor hours in iapOnica rice productioni a sharp contrast 、vith the situation in

the U S

It is well known that labor costs account for the maior pOrtion of the costs across

aH types of industries in 」apan Accordingly, more and more Japanese companies have

shifted their operation to other nations during recent years, and this appears to Cause

increases in domestic unemployment problenls ln 」apan, high labor costs are indeed

a problem for agriculture as 、ハ/ell ノヽ possible solution to these high labor costs of

iapOniCa rice production in」 apan would be eliminaiton of transplanting system and

adopting direct‐ planting system which has been applied in the U S. for sonle time

Another would be adoption of computerized/mechanized system for water management,

in 、/hich farmers 、ハ/ould control M/ater levels in the paddy fields at the control facility

center rather than manuaHy conducting at individual fields
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