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Abstract: T h is paper analyzed agricu ltu ral m echan izat ion system of rice p roduction using fu ll m echan izat ion (riding type)

series and sem i2m echan izat ion (w alk ing type) series. Effect ive field capacity, coverage area, operat ional co st, co st index,

etc. w ere analyzed, including the land tilling, seedling transp lan ting, crop p ro tect ion, chem ical app licat ion and harvest ing

operat ion. To tal m ach inery u tilizat ion co st per hectare fo r each farm w o rk w as also p resen ted. O n the basis of analysis of

agricu ltu ral m echan izat ion system of rice p roduction of Japan, a rat ional p ropo sal to the developm en t of agricu ltu ral

m echan izat ion of Ch ina w as m ade. F inancial analysis resu lts show that agricu ltu ralm echan izat ion developm en t of Ch ina can

no t direct ly copy the w ay of Japan, and agricu ltu ral m echan izat ion of Ch ina can on ly be realized step by step.
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1　 In troduction

　R ice is one of the m o st im po rtan t crop s in the
w o rld. It is u sed as stap le food in m any coun tries

especia lly in A sian coun tries such as Ch ina and Japan.

In Ch ina, 60% of its popu la t ion feeds rice as stap le
food, to ta l cu lt iva ted area is 3. 13 × 107 hm 2,

accoun t ing fo r 34% of to ta l cerea l cu lt iva ted area and
21% of to ta l rice cu lt iva ted area in the w o rld, and
to ta l ou tpu t is 19. 85×1010 kg, accoun t ing fo r 43% of
to ta l cerea l ou tpu t and 36% of to ta l rice ou tpu t in the

w o rld [ 1, 2 ]. It can be a lso u sed as b iom ass fuel th rough
ferm en ta t ion. It has h igh po ten t ia lity fo r ethano l in
w h ich the p roduct ion efficiency is 0. 43 m 3öt, the
h ighest am ong the agricu ltu ra l crop s[ 1～ 3 ]. Increase of
rice p roduct ion is the m ajo r part of the increase of crop
p roduct ion in Ch ina. L eveling up the agricu ltu ra l
m echan iza t ion sta tu s of rice p roduct ion can benefit to

ach ieve the ob ject. E specia lly in sou th Ch ina, m ain
areas of rice p roduct ion, to develop the m echan iza t ion
of rice p roduct ion is im pera t ive [ 1, 4 ]. T he developm en t
of agricu ltu re and the renew al of agricu ltu ra l
m ach inery rely heavily on innovat ion of science and

techno logy, and there is a need of new decision2
m ak ing m ethods[ 5, 6 ].
　T he level of agricu ltu ra l m echan iza t ion of Ch ina is

som ew hat low. T here is a la rge gap of agricu ltu ra l

m echan iza t ion betw een Ch ina and developed coun tries.

T he developm en t of agricu ltu ra l m echan iza t ion is in

d isp ropo rt ion in Ch ina. T he m ain ob stacle to the

developm en t is tha t the sm all fa rm sca le of each
farm hou se is un su itab le to the la rge sca le of

agricu ltu ra l m ach inery p roduct ion and the h igh

investm en t fo r agricu ltu ra l m ach inery [ 7, 8 ]. A su itab le

agricu ltu ra l m echan iza t ion system of a coun try shou ld
be estab lished th rough the developm en t of m ach ines

ad ju sted to her t rad it iona l fa rm ing m ethods, and

econom y, energy and environm en t shou ld a lso be
taken in to con sidera t ion [ 9 ]. T he econom ic analysis of
agricu ltu ra l m echan iza t ion of rice p roduct ion and a

p ropo sa l to the developm en t of agricu ltu ra l

m echan iza t ion of Ch ina are repo rted as fo llow s.

2　M ethods and ma ter ia ls

2. 1　Exper im en t arrangem en t
　R ice p roduct ion system includes m any types of farm
w o rk, nam ely land p repara t ion, seed ling p repara t ion,

t ran sp lan t ing, crop p ro tect ion, chem ica l app lica t ion

and harvest ing opera t ion and so on. Fo r the pu rpo se

of bet ter understand ing and easy analysis of Japanese
agricu ltu ra l m echan iza t ion ( AM ) system of rice

p roduct ion, w e separa ted the agricu ltu ra l

m echan iza t ion system in to tw o series, nam ely fu ll

m echan iza t ion ( rid ing type ) series and sem i2
m echan iza t ion (w alk ing type ) series. T he term s of

rid ing and w alk ing took the nam es after rid ing type

tracto r and w alk ing type tracto r.

　 Experim en ts rela ted to rid ing type series include
rid ing type puddling, rid ing type tran sp lan t ing, pow er

w eeding, pow er sp raying and com b ine harvest ing.
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Experim en ts rela ted to w alk ing type series include
w alk ing type puddling, w alk ing type tran sp lan t ing,

m anual w eeding, m ist sp raying, and reap ing and

pow er th resh ing. Pow er w eeding and m anual w eeding
are fo r crop caring, and pow er sp raying and m ist

sp raying are fo r chem ica l app lica t ion. A ll experim en ts

w ere done on the a t tached farm in the b lock A 3, 0. 2

hm 2, of T sukuba In terna t iona l Cen ter, Ibarak i2ken,

Japan. T ests w ere o rien ted to item s of co st ana lysis

such as effect ive field capacity, annual f ixed co st,

variab le co st, etc. Item s concern ing w ith field
condit ion s and m ach inery perfo rm ance w ere a lso

perfo rm ed. A ll test p rocedu res w ere based on

N ationa l T est Code of A gricu ltu ra l M ach inery of

Japan o r A sia and the Pacif ic R egiona l N etw o rk fo r
A gricu ltu ra lM ach inery (RNAM ) test codes.

2. 2　M ethods of ana lysis
　Effect ive field capacity is the actua l ra te of land o r

crop p rocessed in g iven t im e. W o rk capacity is
recip roca l to effect ive field capacity. T he fo llow ing

fo rm u la app lies
E FC = A öT (1)

w here, E FC is effect ive field capacity, hm 2öh; A is

f ield area, hm 2; T is to ta l t im e requ ired in a farm

w o rk, h.

　D aily capacity is exp ressed the va lue on a farm w o rk
by severa l sets of m ach ines w ith opera to rs in severa l

f ield b lock s w ith in a day. In m anual fa rm w o rk, the

va lue of da ily capacity is exp ressed by a group of

w o rkers
D C = E FC ×D n (2)

W here, D C is da ily capacity, hm 2öd; D n is net w o rk

hou rs per day, höd.
　Coverage area is u sed fo r determ in ing farm w o rk

ab ility of a certa in period, no rm ally a seasonal period

fo r a crop , and it is sim p ly ob ta ined by the fo llow ing

p rocess
CA = D C ×A W D ×M öN (3)

W here, CA is coverage area, hm 2; A W D is ava ilab le

w o rk days in a certa in period, d; M is num ber of
m ach ine sets; N is num ber of opera t ion sets, no rm ally
N = 1.

　B reak even po in t of cu stom charge and m ach inery

co st is an im po rtan t da tum to define actua l service
charge. M ach inery co st per hecta re decreases w hen

annual opera t ion area of m ach ine increases no rm ally,

and b reak ing even po in t of area is ca lcu la ted as fo llow
B E P = A FC ö(CC - V C a) (4)

W here, B E P is b reak ing even po in t, hm 2; A FC is

annual f ixed co st, do lla r; CC is cu stom charge,

do lla röhm 2; V C a is variab le co st per hecta re,

do lla röhm 2.

　Co st index (C I ) is an im po rtan t da tum fo r a farm

w o rk o r a farm w o rk system , and it is exp ressed by
　C I = (Co st per hecta reöCash incom e per hecta re)

×100% (5)

　A nalysis and evalua t ion of a w ho le w o rk system can
be carried ou t w hen w e com pare co st w ith cash incom e

per hecta re. If co st equals cash incom e per hecta re a t a

certa in farm sca le, th is fa rm sca le is b reak ing even

po in t of the system [ 10 ].
2. 3　M a ter ia ls and equ ipm en t
　Japon ica variety w as cu lt iva ted and experim en ta lly

p rocessed on the a t tached farm in T sukuba In terna t io2
nal Cen ter from M arch to Sep tem ber 2002. M ach ines
u sed rela ted m ateria ls a re sigh t ing po les, m arkers,

cone p lum b, so il hardness tester, m easu ring tapes,

stopw atches, anem om eters, etc.

3　Ana lysis of agr icultura l m echan iza tion
system of r ice production of Japan

3. 1　Ana lysis of r id ing type ser ies
　A fter experim en ts w ere done, by m ean s of m ethods

m en t ioned above, effect ive field capacity, da ily

capacity and b reak ing even po in t, etc. w ere ca lcu la ted

and show n in tab le 1. T here are b lank cells in the
tab le becau se da ta of cu stom charge (CC ) of fa rm

w o rk of w eeding and sp raying w ere no t ava ilab le.

System analysis of rid ing type series w as done as

show n in tab le 2. In o rder to ana lyze co st index of the
w ho le system , som e farm w o rk data, such as land

t illage, nu rsery, drying and so on w h ich are no t from

experim en ts bu t from reference book [ 11 ] , a re a lso
p resen ted in tab le 2, w here, type of w o rk: M m ean s

m ach inery; C m ean s con tract; L m ean s m anual w o rk;

to ta l coverage area of the system , nam ely 6. 5 hm 2 is

the m in im um coverage of ind ividua l fa rm w o rk.

Con sidering cash incom e per hecta re of rice 12 015

do lla rs, b reak ing even po in t of the rid ing type series

cou ld be ca lcu la ted. It is 1. 7 hm 2. Fu rtherm o re, from

the data of annual f ixed co st (A FC ) , variab le co st per
hecta re (V Ca) and cash incom e of rice per hecta re,

co st per hecta re a t certa in cu lt iva ted area of rice cou ld

be ca lcu la ted as fo llow s
Co st per hecta re= (A FC + V C a ×A ) öA (6)

W here, A is cu lt iva ted area of rice, hm 2. T hen, f igu re

of co st o r cash incom e per hecta re vs. cu lt iva ted area

of rice cou ld be draw n as show n in F ig. 1. F igu re 1

show s tha t w h ile increasing cu lt iva ted area of rice,

fa rm ers can get m o re p rofit per hecta re.
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Table 1　Effective f ield capac ity, da ily capac ity, and break ing even po in t of r id ing type ser ies of Japan

Farm wo rk E FCöhm 2õ h- 1 D Cöhm 2õ d- 1 CA öhm 2 A FCödo llar V Caödo llarõ hm - 2 CCödo llarõ hm - 2 B E P öhm 2

Puddling 0. 110 0. 703 15. 4 3 102 119 731 5. 1

T ransp lan ting 0. 134 0. 860 18. 8 3 820 155 538 10. 0

Pow er w eeding 0. 072 0. 396 11. 9 270 171 — —
Boom sp raying 0. 529 2. 923 35. 1 542 118 — —

Com bine harvesting 0. 060 0. 332 6. 5 4 973 202 1 385 4. 2

Table 2　Summary of r id ing type ser ies of Japan

W o rk M ach inery
T ype

of wo rk
W C

öh õ hm - 2
A FC

ödo llar
V C

ödo llarõ hm - 2

CA

öhm 2

A nnual co st at farm scale
of CA ödo llarõ hm - 2

C I at farm scale
of CA ö%

T illage T racto r w ith ro tary M 3. 5 1 907 48 69. 4 343 2. 9

Puddling T racto r+ puddler M 9. 1 3 102 119 15. 4 599 5. 0

N ursery N ursery (buying) C 0 0 1 231 1 000 1 231 10. 2

T ransp lan ting T ransp lan ter M 7. 4 3 820 155 18. 8 746 6. 2

Pow er w eeding Pow er w eeder M 14. 0 270 171 11. 9 212 1. 8

Pow er sp raying Pow er sp rayer M 1. 9 542 118 35. 1 202 1. 7

Com bine harvesting Com bine harvester M 16. 7 4 973 202 6. 5 1 099 9. 1

D rying D ryer (contract) C 0 0 865 1 000 865 7. 2

H usk ing H usker (contract) C 0 0 288 1 000 288 2. 4

W ater m anagem ent W ater facilit ies L 0 0 269 1 000 269 2. 2

To tal 52. 6 14 613 3 594 6. 5 5 854 48. 7

F ig. 1　Co st o r cash incom e per hectare vs.

cu lt ivated area of rice (riding type)

3. 2　Ana lysis of wa lk ing type ser ies
　Fo llow ing the sam e analysis p rocess as rid ing type

series, effect ive field capacity, da ily capacity and

b reak ing even po in t, etc. of each farm w o rk of

w alk ing type series cou ld be ca lcu la ted and show n in
tab le 3, system analysis of w alk ing type series w as

done as show n in tab le 4, and b reak ing even po in t of

the w alk ing type series cou ld be ca lcu la ted. It is 0. 7

hm 2. F igu re of co st o r cash incom e per hecta re vs.

cu lt iva ted area of rice is show n in F ig. 2.

Table 3　Effective f ield capac ity, da ily capac ity, and break ing even po in t of wa lk ing type ser ies of Japan

Farm wo rk E FCöhm 2õ h- 1 D C öhm 2õ d- 1 CA öhm 2 A FCödo llar V Caödo llarõ hm - 2 CCödo llarõ hm - 2 B E P öhm 2

Puddling 0. 053 0. 342 7. 5 706 221 731 1. 4

T ransp lan ting 0. 090 0. 575 12. 6 771 146 538 2. 0

M anual w eeding 0. 047 0. 258 7. 7 44 247

M ist sp raying 0. 447 2. 470 29. 6 291 96

Reap ing 0. 250 1. 381 26. 9 923 51 654 1. 5

T h resh ing 0. 027 0. 147 2. 9 2 045 1 049 1 385 6. 1

Table 4　Summary of wa lk ing type ser ies of Japan

W o rk M ach inery used
T ype

of wo rk
W C

öh õ hm - 2
A FC

ödo llar
V C

ödo llarõ hm - 2

CA

öhm 2

A nnual co st at farm scale
of CA ödo llarõ hm - 2

C I at farm scale
of CA ö%

T illage T racto r w ith ro tary M 18. 0 583 223 13. 5 426 3. 5

Puddling T racto r+ puddler M 18. 7 706 221 7. 5 467 3. 9

N ursery N ursery (buying) C 0 0 1 231 1 000 1 231 10. 2

T ransp lan ting T ransp lan ter M 11. 1 771 146 12. 6 415 3. 5

M anual w eeding M anual w eeder M 21. 4 44 247 7. 7 263 2. 2

M ist sp raying M ist sp rayer M 2. 2 291 96 29. 6 198 1. 6

Reap ing Reaper M 4. 0 923 51 26. 9 374 3. 1

T h resh ing T h resher M 37. 6 2 045 1 049 2. 9 1 763 14. 7

D rying D ryer (contract) C 0 0 865 1 000 865 7. 2

H usk ing H usker (contract) C 0 0 288 1 000 288 2. 4

W ater m anagem ent W ater facilit ies L 0 0 269 1 000 269 2. 2

To tal 113. 1 5 362 4 687 2. 9 6 558 54. 6

97　 Yang M ingjin et al: A gricu ltu ral m echan izat ion of rice p roduction of Japan

© 1995-2005 Tsinghua Tongfang Optical Disc Co., Ltd.   All rights reserved.



F ig. 2　Co st o r cash incom e per hectare vs.

cu lt ivated area of rice (w alk ing type)

3. 3　D iscussion on agr icultura l m echan iza tion system
of Japan
　F rom the analysis of the tw o types of farm w o rk
series, som e m ajo r da ta can be derived as show n in

tab le 5. In Japan, b reak ing even po in t of rid ing type

series is 1. 7 hm 2 and coverage area of one set is 6. 5

hm 2. If cu lt iva ted area of rice of a farm er is 6. 5 hm 2,

equa lling to coverage area of the system , the farm er

can gain to ta l p rofit 39 825 do lla rs from the system

w ith p rofit per hecta re 6 127 do lla rs. B reak ing even

po in t of the w alk ing type series is 0. 7 hm 2 and cover2
age area of one set is 2. 9 hm 2. If cu lt iva ted area of rice

of a farm er is 2. 9 hm 2, equa lling to coverage area of

system , the farm er can gain to ta l p rofit 15 636 do lla rs
from the system w ith p rofit per hecta re 5 392 do lla rs.

Becau se m o st of Japanese farm ers w ho se cu lt iva ted

rice area is less than 3 hm 2 per farm hou se (average
cu lt iva ted sca le in Japan is abou t 1. 0 hm 2 per farm er,

nam ely 2～ 3 hm 2 per farm hou se) , w alk ing type series

is m o re p rofitab le than rid ing type series. Fo r
exam p le, w hen cu lt iva ted area of rice is 2 hm 2, p rofit

per hecta re is 1 228 do lla rs fo r rid ing type series, and
4 647 do lla rs fo r w alk ing type series; w hen cu lt iva ted

area of rice is 3 hm 2, p rofit per hecta re is 3 663 do lla rs
fo r rid ing type series, and 4 859 do lla rs fo r w alk ing

type series. W hen cu lt iva ted area is around 5 hm 2,

p rofit per hecta re of rid ing type and w alk ing type is

nearly sam e. W hen cu lt iva ted area is m o re than 6

hm 2, rid ing type series is m o re p rofitab le than w alk ing

type series. D ata in tab le 5 show s tha t p rofit a t fa rm

sca le of 3 hm 2 of w alk ing type series is low er than tha t
a t fa rm sca le of CA. Becau se 3 hm 2 is m o re than CA ,

tw o th reshers are requ ired in th is system ( tab le 3) ,

w h ich resu lts in low er p rofit a t fa rm sca le of 3 hm 2

than tha t a t fa rm sca le of CA. Co st indexes of the tw o
series a t fa rm sca le of coverage of their co rresponding

series are 48. 7% and 54. 6% , respect ively.

　N evertheless, from h isto ry of Japanese agricu ltu ra l
m echan iza t ion developm en t, fa rm ers adop t rid ing type

farm w o rk series step by step o ther than w alk ing type

series, becau se adop t ion of rid ing type series can save

a lo t of t im e fo r their part job s, and m o st of their
fam ilies’ m ain incom e is no t from farm w o rk bu t from

part t im e job s.

Table 5　Data of farm work ser ies of Japan

Series
CA

öhm 2
BEP
öhm 2

P rofit at farm
scale of CA

ödo llar·hm - 2

P rofit at farm
scale of 2 hm 2

ödo llar·hm - 2

P rofit at farm
scale of 3 hm 2

ödo llar·hm - 2

P rofit at farm
scale of 5 hm 2

ödo llar·hm - 2

P rofit at farm
scale of 6 hm 2

ödo llar·hm - 2

C I at farm
scale of CA

ö%

R iding type 6. 5 1. 7 6 127 1 228 3 663 5 611 6 099 48. 7

W alk ing type 2. 9 0. 7 5 392 4 647 4 859 5 615 5 753 54. 6

4 　 Proposa l to developm en t of agr icultura l
m echan iza tion of Ch ina

4. 1　Conven tiona l farm work system of Ch ina
　 In Ch ina, m o st fa rm w o rk of rice p roduct ion is

fin ished by m anual o r an im al energy. Pow er t iller and

pedal th resher o r pow er th resher are gradually adop ted
by m o re and m o re farm ers fo r their land p repara t ion

and harvest ing w o rk. Com b ine harvest ing, especia lly

cro ss2dist rict opera t ion, is on the stage of popu lariza t2
ion, and becom es m o re and m o re popu lar in rela t ive
rich o r labo r sho rthanded areas[ 7, 8 ]. O n the basis of

ca lcu la t ion of Ch ina A gricu ltu ra lM ach inery Yearbook
2000, yield of rice p roduct ion in Ch ina w as 6 300

kgöhm 2, cash incom e per hecta re of rice p roduct ion is

1 131 do lla rs. Co st per hecta re, includ ing annual f ixed

co st and variab le co st, is 708 do lla rs. T hen co st index

of the trad it iona l fa rm w o rk system of rice p roduct ion
in Ch ina is 63. 0% , w h ich show s a h igher co st index

than farm w o rk series of Japan ( rid ing type 48. 7% ,

w alk ing type 54. 6% ) [ 2 ].

　 T he conven t iona l fa rm w o rk system of rice
p roduct ion in Ch ina is no t p rofitab le becau se of sm all

fa rm sca le, abou t 0. 1 hm 2 per farm er. It is qu ite

d iff icu lt to increase the level of agricu ltu ra l

m echan iza t ion due to qu ite low incom e from farm
w o rk. How ever, in recen t years, w ith m o re and m o re

labo r fo rces tran sferred to o ther indu stries and num ber

of an im als decreasing, there are po ten t ia l dem ands and

trend of m echan ized farm w o rk.
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4. 2　Proposa l to developm en t of agr icultura l m echan -

iza tion of Ch ina
　T he level of agricu ltu ra l m echan iza t ion in Ch ina is

som ew hat low. F rom the analysis and discu ssion on
conven t iona l fa rm w o rk system of rice p roduct ion in

Ch ina and com paring it w ith tha t of Japanese

condit ion s, w e know tha t fa rm w o rk in Ch ina is no t

p rofitab le. A gricu ltu ra l m echan iza t ion system of
Ch ina canno t be d irect ly t ran sp lan ted from Japan, and

the w ay of the developm en t of agricu ltu ra l

m echan iza t ion of Ch ina can on ly rea lized sequen t ia lly

and step by step. A t the sam e tim e, Ch inese
governm en t shou ld p roduce m o re part t im e job

oppo rtun it ies fo r fa rm ers in o rder to increase farm ers’

incom e from part t im e job s. A nd new techno logy such
as po st harvest ing p rocess shou ld be developed to

increase addit iona l va lue of rice p roducts, then to

increase farm ers’ incom e. T hu s, fa rm ers w ill have

m o re im petu s to im p rove their fa rm w o rk condit ion s
and have m o re im petu s to save t im e from farm w o rk.

Con sequen t ly, som e farm ers w ill increase their cash

incom e by m ean s of en larg ing their fa rm sca le th rough

h iring farm land from o ther fa rm ers. Fu rtherm o re,

governm en t ough t to m ake som e po licy and carry ou t

som e p ro jects fo r infrast ructu re con struct ion in o rder

to im p rove farm land condit ion s, especia lly the farm

road condit ion, to im p rove irriga t ion and dra inage
system and so on. A lso p rom o tion of farm ers’

know ledge and techno logy is an im po rtan t facto r to

the developm en t of agricu ltu ra l m echan iza t ion in
Ch ina. Fo llow ing such m easu res, m echan ized

agricu ltu re and m odern agricu ltu re can be rea lized

gradually.

　M o reover, fu ll2m echan ized farm w o rk system in
Ch ina canno t be ga ined a t the sam e tim e fo r a ll the

farm w o rk from land p repara t ion to harvest ing. F rom

developm en t experience of agricu ltu ra l m echan iza t ion

of Japan and con sidering condit ion s of Ch ina,

agricu ltu ra l m echan iza t ion cou ld on ly be ach ieved

sequen t ia lly. F irst, m echan ized harvest ing ( bo th

com b ine harvest ing and sect iona l harvest ing, nam ely
reap ing and th resh ing) is superio r. Becau se harvest ing

is t im ely and labo riou s, fa rm ers vita lly dem and

m echan ized harvest ing. Second, land p repara t ion

shou ld be m echan ized. It is no t hard w o rk pow ered by
an im als, bu t st ructu res of pow er t illers are no t

com p lex, and they are easy to be designed and

m anufactu red. T hey are m u lt ipu rpo se m ach ines.

Engines o r t racto rs of the pow er t illers can do m any
k inds of farm w o rk, so pow er t illers are qu ite

p rofitab le. A fter tha t, t ran sp lan t ing w o rk shou ld be

m echan ized. M echan ized tran sp lan t ing can release
farm ers from b it ter fa rm w o rk and can set free a grea t

num ber of labo r fo rces. A t last, crop caring, pest

con tro l, fert ilizer app lica t ion, etc. shou ld be
m echan ized gradually.

5　Conclusion s

　Co st ana lysis of fa rm w o rk system of Japan show ed

tha t fa rm ers can gain d ifferen t p rofit per hecta re a t a

certa in farm sca le by adop t ing differen t series, nam ely

rid ing type series and w alk ing type series. W alk ing

type series is p rofitab le a t a sm all fa rm sca le. N either

rid ing type series no r w alk ing type series of Japan is

su itab le o r p rofitab le on Ch inese condit ion s. Co st

index of the trad it iona l fa rm w o rk system of rice

p roduct ion in Ch ina is h igher than tha t of fa rm w o rk

series in Japan. In Ch ina, app rop ria te fa rm w o rk

system is very im po rtan t to agricu ltu ra l developm en t,

and it ough t to be differen t from Japanese condit ion s.

M echan ized farm w o rk system canno t be ach ieved at

the sam e tim e fo r a ll the farm w o rk. T herefo re,

agricu ltu ra l m echan iza t ion of Ch ina can on ly be
rea lized sequen t ia lly and gradually.
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日本水稻生产机械化系统分析及对中国农业机械化发展的建议

杨明金1, 杨　玲1, 李庆东2, 陈　建1

(1. 西南农业大学工程技术学院, 重庆 400716; 　2. 西南农业大学教务处, 重庆 400716)

摘　要: 该文对日本水稻生产机械化系统的试验进行了分析。该水稻生产机械化系统分为两个系列: 全程机械化系列 (乘式
系列)和半机械化系列 (走式系列)。详细分析了水稻生产机械化系列的各个作业项目的田间作业量、负担面积、作业费用及
成本指数等, 这些作业项目的内容包括耕地、插秧、除草、植保和收获作业等。同时也分析了每个系列的每公顷机器使用总
费用。在分析日本水稻生产机械化系统的基础上, 提出中国农业机械化发展的合理化建议。作业成本分析表明, 中国的农业
生产机械化系统不能完全照搬日本模式, 中国的农业生产机械化的发展道路只能有序列的逐步实现。
关键词: 农业机械化; 水稻生产; 成本指数; 日本; 中国
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