
AGRICULTURAL .MECHANIZATION 
ITS PROBLEMS 

JAPAN 

HIDEO KABURi\..KJ* 

Characteristics of agriculture in Japan and history of 
agricultural mechanization 

Background of agricultural mechanization 

a chain of four major islands to north with diverse 
is predominantly a mountainnus 

l()S{ of her total land area constitutes the arable 
Of 6 million heetars of arable land, 3.4 million ha are 

field. 1.9 million ha of the latter are 
white svYeet 

orchard and 160,000 ha as pasture land. 
field is distributed throughout the 

Hokkaido, Kanto plains and Southern Kyushu. 
and upland is found 

In the paddy field of 

ha 

WHrrn southwe8tern wheat, barley, indu:Jtrial crops and feed crops are cultivated 
as :second crops of paddy rice. 

Abundant which characterizes the summer in Japan, is used for 
m rice cultivation. Rice has been a of diet. itbout 13 million 
torts of rice are produced annually and J·apan is nov,' confronted vvith the ""'~'·r,,..r.,rh 

of rice and has accumulated rice surplus. 
Total population of Japan is about 100 15 millions of which are 

Because of her poor land resources the holdings per farmer are \'ery 
are a little over one hectare. 

of in Japan has been to enough rice to feed 
her '>Vith such a poor land resource::;, and to be self-sufficient in rice. 
And this has greatly characterized her agriculture and governed her agri-
cultural Thus, paddy rice production has been the mainstay of 
cultural production. 

Besides its :c;maii 
and most were seattered in small 

and not suitable for the use of machinery. 
Accordingly, the development and progress in technique have 

lwen aimed at the yield increase per unit acreage under the intensive-labor-and-fertilizer­
method. 

National average rice yield was around per hectare in brown rice during 
1941-1945, which has now increased to Such a high yield is attributable 
to the improvement of variety, fertilizer applieation method and progress in disease 
and insect control, but it is safe to assume that a major factor is the intensive-labor­
and-fertilizer-input farming method without paying much attention to labor productivity. 

In early 1950's the development of industries and the rapid growth of national 
eeonomy have brought about adverse impacts on agriculture, one of which 1vas the 
outflow of rural labor to industries to cause its acute shortage. To cope with this 
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liberal.-

situations and to Rssure 
income the Basic bm,ic 

a basic direetion of future 
to correct the 

and to improve farmers' lives 
increasing 
As a concrete measure to carry out the in the said Lavv the 

l\Iinistry of Agriculture and Forestry has the 'Agricultural Struc-
ture Program' on a nation-wide scale. The Program is still enforced. 
Thus, the basic direction of agricultural policies is to expand a scale of management 

order to inerease production by mechanization and consolidation of farm land and 
the introduction of a large, highly efficient 

(2) Development of agricultural mechanization 

Agriculture in Japan has developed from by hand and draft animal powers to mecha­
nized farming mainly by using walking-type tractor and the transplanting and the 

machines are nmv practically used in paddy rice cultivation. 
Moreover, mechanization is now developing from the small 

individual farmer into the use of riding-t;:pe tractor and 
machinery 

haryester by 
group-farming operation. 

~rhe development of meehanization in the last 50 years can be classified 
into the following four periods. 

The first period (1920-1935) 
This period is characterized by the use of kerosine engine and electric motor in fann­

and in this period power also began to be used in 
and hulling. And it was during this that 

to type pedal thresher and tillage 
draft animal power. 
The second period (1936-1950) 
This is characterized by a wide use of draft animal in land 

field and upland, and toward the end of this period the use of 



regions~ has 
in 

as 

tiller have incrsased and both 

10 years small-scale mechanization 
the country and draft animal 

tractor has been used ever since. 
On the other power threRher has into a highly eflkient auto­

sprayer have also extended. matic type, and povver sprayer and duster, 
1960 a ventilating 

The fourth period (after 1962) 

to 
has eome to be widely 

the Government has the Agricultural Structure 1m-

i\Ir~diurn 

according to the provisions of the Agriculture Basic Law. And the 
the Program are the modernization of production by the introduction 
of riding tractor and various harvesters in paddy field and 

also by land improvement and com;o!idation. 
Rize 

and insect control machinery, and combine 
installation eenter) and joint-drying 
increased in I1Uinber. 

machinery such as riding tractor, disease 
have increasingly produced and joint-drying 
and storage facility (country elevator) have 

And the disease and insect control operation aerial spraying was initiated in 
1963 and at present the total acreage covered has reached 1.2 million ha. 

A salient feature of this period is a progress in the mechanization of paddy rice 
cultivation: machine and harvester vvere put into practical use for the 
flrst time and are now being developed. 

Hanei'ter for wheat and barley from an reaping-down type 
to binder type and is now being developed. 

It is also the case with automatic feeding combine. At present about •Juv.u·vv bind­
ers and 41.000 automatic feeding-type combines are used. 

State of agricultural mechanization and its problems 

(1) Trend in agricultural mechanization 

mechanization in Japan has so far 
rice cultivation and it is always demanded to cope with ever changing 

situations. And now it is time to mechanize cultivation of ordinary upland crops, animal 
and fruit and growing. 



Table 1. Changes in the use of major agricultural machinery 

Walking-: Trans- I Ventilat-Ridin_g Povver Power ! Power Power 
tractor planting sprayer duster I harvester thresher ing 

rnachine dryer 

Million 
195.5 88,810 1,036 76,320 10,910 2.038 n. 57o I 695,000 201, :'300 

1958 227, 2,002 1:30, 24,590 2. 28:! 711, 500 270,500 

1960 74:), 5·1-l ")'Y) 
.:.~·.J'-'J 73,360 1 2.458 :l6, 900 799,600 :35•i, 800 

1962 1, 414, 10, 750 342, 9:3. 840 9 2.832 480,100 824, 100 697,400 

1965 2, 490, 18,900 i 600, 249,900 18, clOO 113 2.982 
Million Million 

1967 :1,021, 57,900 12,0i0 9(b, ;:;oo 724,300 70, 8:30 l, 031 :319 :l. 297 1. 367 1. 008 943,600 

Million 
1968 3, 0~"30, 124, 300 i :-36, 730 L Oil, 000 898,300 162, 100 Hi,640 488 1. 457 

.R.ate of use in 
1968 against 56. 2. ;:; 0.7 19. 16.8 " 0. :l 60<8 27.2 i 18.6 1'7.4 
total farm 

,) 

house-hold 
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Table 2. Acreage tilled by tractor 

Actual acreage (1, 000 ha) ! Percentage of acreage (%) 

Paddy field Upland Total Paddy field I Upland I Total 

1960 1,079 279 1,358 36.4 i 11.8 ! 25.5 

]961 1, 711 400 2,111 57.3 

i 

17.3 39.8 

1963 2,401 693 3,094 78.6 29.9 57.5 

1967* 2,915 1,001 3,915 
' 

95.8 47.6 I 76.2 

* Acreage tilled by walking tractor and riding tractor overlaps. 

Farmers have increasingly invested ¥112.4 billion in 1960 and ¥282 billion in 1967. 
The investment in machinery is about 30% of total agricultural fixed assets, which is the 
greatest next to that in land improvement. 

Mechanization by the use of tractor is as follows: 
Tractor is more widely used in paddy rice cultivation than in upland one. At present 

the number of walking-type tractor including power tiller extends well and reaches 
over 3 millions. But the number of riding tractor is around 200,000 and riding tractor 
and its power may be expected to increase gradually. 

The percentage of paddy field tilled by large and small tractors is as much as over 
90%, while that of upland has just reached 50%. 

According to the statistics of 1967 the number of farmers using walking-type trac­
tor is 471,000 and 87% of the total farmers use tractor in some ways. The number of 
farmers using riding tractor is 330,000, which is 6% of the total. 

55% of walking-type tractors are used under individual ownership and 34% are 
under commission, and few are owned jointly or by organizations. 

51% of riding tractors are owned by agricultural cooperative and local community 
and the commissioned ones follow them. 

Of tractors of less than 20 hp capacity used for rotary tilling in paddy field and 
upland, only 14% belong to individuals. Most of the farmers who own tractors privately 
manage over 2 ha and most riding tractors for harvesting feed crops are of 25-30 hp 
capacity. Agricultural management in Hokkaido is large-scale and mainly upland crops 
are cultivated by using comparatively a large number of 30-40 hp tractors. Individually­
owned tractors are operated 53 days a year on the average and are widely used for 
land preparation, tilling and paddling as well as transportation operation. Riding trac­
tors are operated about 64 days, and are used for land preparation and transportation 
as well as fertilizer application and harvesting, as shown in Table 3. 

As stated above, tractors are considerably widely used mainly in paddy field and 
the horse power inputs per unit acreage nearly reach the level of advanced Western agri­
cultural countries. 

It is clear that the productivity has been considerably increased by a progress 
in mechanization during the last 10 years. On the other hand, production costs have been 
raised by a great rise in labor costs. To reduce production costs by increasing labor 
productivity by the use of a more efficient tractor and the other agricultural machinery 
the production must be systematized by an organized system such as group-farming in 
which farmers use medium and large size machinery more efficiently and economically. 
The animal industry and horticulture which are the growing sectors of Japanese agri­
culture, are now being mechanized and machinery and installations are expected to be 
improved and researched. The problems to be considered are as follows: 

(a) Promotion of the development and improvement of agricultural machinery for 



Walking-type 
tractor 

Riding-type 
tractor 

Table 3. Ratio of the number of farmers using tractors by the kind of operation. 
(Unit: Percentage against the total number of farmers using tractors (}b)) 

56. 7 



anin1al and horticulture : 
! b) Search for more efficient mechanized 

duct ion system; 

105 

and 

Reduction of cosh: of and modenization 

ment of 
( p) 

of operator and instruch'l':o 
the.ir technical ability; 

repairing system of 
of n1easure in the use 

and 

machinery ; and 
of machinery. 

State of agricultural machinery production 

and sale of agricultural machinery are increac.ing 
of lD68 was ¥152.4 billion with the increm:e of 25.5c~ 

Production increase in the last 10 years wa:.; an average of 1/(;; .. 

each year. Total 
of that of 1967. 

Tractor, combine, automatic feeding 
nwr.·hine and pov;er control machine tend 

, transplanting 
to be increasingly produced as mechani-

za,tion progresses. 
'The number of makers of agricultural is estimated to be around 500 in-

of local nature. Howevi~r. 150 makers account for of the total 

The number comparatively large plants with more than BOO is 19. The 
of nevv type machinery gradually tends to concentrate on 

d their powerful production and marketing Htructure. 
Japan exports about ¥12.5 billion of agricultural machinei·y annually and the 

amount is increasing each year. According to the statistics of 1968 the importing coun­
tries are Southeast Asia ), Europe (24.8~;;: ), North America (9.4%), Middle and 
Near E~ast ( 8.5 ) , Central and South America ( 7 5~ ) , and Africa ) in order of the 
;,.mount. 

Table 4. Proportion of production by the kind of machinery, 1968. 

Machinery Production value ratio (%) 

Land preparation machine ............................................................ 29.5 
Tractor . . . . .. . . . . . . . . . . . . . . . . . . . . .. . . .. . . .. . . . . . . . .. . . . . . . . . . . . . . ... .. . . .. . .. . . .. .. . . . 13. 9 
Harvester ................. ...... ... . . . . ................................................ 10.9 
Thresher .................................................................................... 10.2 
Duster ...................................................................................... . 
Combine ...................................................................................... . 
Dryer ......................................................................................... . 
Huller................ . ........................................ . 
Sprayer . .. . .. .. .. . . . . ............................................................ . 
Cutter .............................................................................. .. 
Others ......................................................................................... . 

Various programs for agricultural mechanization 

7.2 
4.2 
4.1 
4.0 
3.7 
2.8 
9.8 

last two decades agriculture has been confronted with the various 
at the several turning points. And the Government has instituted wide-range and suita­
ble programs at each stage of mechanization to cope with those changing situations. 
l\Iajor programs in outline are as follows: 

1) Agricultural Mechanization Promotion Law 
The Law can be termed the basic charter of agricultural mechanization. It v;:as 



lOG 

increa~.;e 

among other 

mt3asures to be taken the state 
mechanization; 

Inh'oduction of highly efficient machinery; 
of agricultural u""u""'"< 

Mechanical Council; and 
Institute of Agricultural 

Production and marketing 
of International 

the 

to 

of the :\[echanization Promotion Law. 
in agricultural mechanization 

a ·well-organized agricultural extension system, and the 

manage-

with the 

and 
introduehcn of new agricultural machinery is ome of it.s important extemdon aetivities. 
For purpo::;e the instructors and specialists of ag·I·icultural machinery trained. 
Some exter~sion vvorkers are specially traiwc·d in machinery and there are 

in the field of agricultural . The State subsidizes prefectures 
in the establishment of power tiller training and demonstration installation, the establish­

installation of animal power farming operation, the opening of travel-
to diagnose the trouble of power tille1· and the establishment of research 

in operating agricultural machinery in agricultural medwnization 
The Agricultural Mechanization Training Center wag established in 1960 at Uchi-

Ibaraki Prefecture where the training in mechanization is offered to agricultural 
exten~ion workers, employees of the Ministry of Agriculture and Forestry, instructors 
of training institutions and leaders of farm management organizations. 

in operation and repair of agriculheal machinery 
Since 1965 prefectures have been encouraged to int1titute Farming Operation Safety 

:lfeasure under a State subsidy. And the State is now setting Safety Measure Standard 
for Operation and Safety Design Standard for Agricultural 

and Repair Standard was instituted for riding tractor, and the guidance 
offered a designated special repair shop. 

7) Program for promotion of the intl'oduction of agricultural machinery 
Two programs have been instituted to promote the introduction of agricultural ma­

: the State and prefectures give a subsidy for the introduction of large special 
for sub-soil plowing and land improvement, and the Government-connected 

eredit irl.~titutions extend non-interest or low-intere~:t credit for the introduction of gen-
machinery. 

8 J Other programs for the introduction of agricultural machine 
Bc:sides the above-mentioned policies and programs to directly promote agricul­

tural rnechanization, the following ones aim at the improvement of production struc­
ture. nwdernization of management and production increase: 



J llllJl'O'.~ement I)rograrn ; 
rat.ionalize 

c:nimal 
hcrticulture. 

: and 

Research and experiment for mechanization 

iviinister of 

c~nd for 

stations through various 
for pron1otion of agricultural rnechanization can be classified 

Organization of 
the MinistrY of 
Agr. & Forestry 

Agr. Forestry 
-·& Fisheries 

Research 
Council 

Xational Research and Experiment 
Institutions 

-·Central Agr. Exp. Station 

Institute of "".nimal Industn 

··Horticulture Research Station 

· Sericultural Exp. Station 

Bes':des above .. Forestry Exp. Station 
there are 3 
Agencies and --Fisheries Exp. Station 

~5 Bureaus 
,--Food Research Institute 
I 

, -Agr. Engineering Res. Station 

1--Hokkaido Agricultural Exp. Statio;> 

·· Tohoku Agricultural Exp. Station 

-·Hokuriku lf II 

Tokai-Kinki II 

Chugoku 

,~Shikoku II 

··Kyushu II 

!There are 46 prefectural agricultural experiment stations.) 

Fig. 1. Experiment and research system for agricultural technique. 



CENTRAL AGR. EXP. 
STATION 

of upland 

and paddy cultivation 

and basic research on 

technical systern 

INSTITUTE 0"' 
AGR. MACHE\ERY 

Hesr·arch en develop-· 
and improyement 

machinery 

\ HOH.TlCLLTURAL HESEAHCH 
STATION 

I 

REGJO'\AL AGR., EXP. 
STATIONS 

:\1echanized culti\·ation 

system of regional 
and research on 

Of'F:ratJon system 

PREFECTURAL AGR. EXP. 
STATIONS 

Practical application 
tebt of rnechanized 

system 

Commissioned research 
on muchinery' s 

pe·dorn1c.nce. etc. 

SETUCCLTURAL EXP. 
STATIO~; 

FOOD 

Research on land prepara· 
tion and consoi idation 

by mechanization 

.Fig. 2. Experiment and research system of agricultural mechanizatio11. 

applied, and advanced research on agricultural 
and and improvement research; 

Research on cultivation method and on various theories of 
zation; 
Research on operation technique in individual 
Integration of mechanized operation systems; and 

re-

·n,·chani-

'e) Research on economical and managerial appraisal of mechaniaztion. 
Of the above, research and experiment on agricultural machinery is carried out 

the Institute of Agricultural l\Iachinery and )- t e) national pre-
fectural agricultural experiment stations. 

Present state of experiment and research and the problems confronted 

Experiment and research on agricultural machinery in Japan can be into 
two concerning mechanization: 1) Improvement of present mechanized 
when farmers individually use comparatively small size machinery, and 2) the establish-
ment of mechanized system to promote agricultural structure 
using jointly highly emcient large size machinery by group-farming organizations. These 
tv;o are studied in parallel. l\lajor themes of experiment and research are as follows: 

Mechanization of paddy rice cultivation; 
(b) Mechanized cultivation of upland crops; 
'c) .:\lechanization of feed crops cultivation and animal husbandry; 
i d) =\Iechanization of fruit and vegetable cultivations; and 
'·e) Appraisal of mechanized agricultural management. 


