IC JC JOVAC

AHMEDABAD

Workine Paper

Ve

I



YIKRAM SARABHA) 1 (BRARY
IRDIAK INGT: o0r OF HANAGEMEN
VASTRAPIIR AHMFDABAD - 38007s



AGRICULTURAL MECHANIZATION, RELATED
INDUSTRY AND EDUCATION AND RESEARCH
INSTITUTIONS IN CHINA

By

Girja Sharan

WP No.44l
October 1982

WP441

WP 1982 (441)

4

The main objective of the working paper
series of the IIMA is to help faculty
members to test out their research
findings at the pre-publication stage.

INDIAN INSTITUTE OF MANAGEMENT
AFMED/.BAD-380015
INDIA

WP HH|

VIKRAM CARABHAY (iBRARY

INDIAN INST70 s

LIEUE MENAGEMEN
VASTRAPUK AHIMFUABAD - 38001



Abstract
Introductery

Sociealisation of Agriculture
Land Under Cultivation
Mechanisation in Agriculture

4.1 Mechanical Sowar Units for traction

4.2 Mechanical/Electrical Units fop
Staticnary Use

4.3 Farm Power

Farm Equipment and Extent of Mechanisation
Mechanisation in China and India

Farm fower and Machinery Industry
Financing Agromachinery

fducation and Research in Farm Méchinery
Some Lessons-

Reference and Appendix

LR L 2 2 2 T

Page NG .

15
19
20
24
25

28



Bascd an tho pspers presented st the Seminar 'Farm Mechanisation
for Small Scale Peasant Farming' held in Hangjhou, Pecple!s Republic
of China (June 1982), the information obtained from a tour of Southsrn
China undertaken by tho authcr and pubiished scurccs, the status of
farm mechanisation ués assvsgsed. The current level of facm power
available in China works out tu 1.3 h/hect. 1€ irrigation eguipment
is included this will go up to 2.E8 Thnere is veriation in power
use in different regicns. The number of 4~y troctors also is nearly
equal in bcth countriss. The power tillers are riow well esteblished
in Chira. In Indio hewever thesc haove not gained wide acceptence end

usage.

Both the countries started mecnanisation pruceés nearly at the
same time znd with similer base. Use of mechines swems tc have gL Cuwn
faster in China cumpared to India. Perhaps, one of the reascns is
that land has been greduaily sociali&eg”in China, whersas in India,
there are vest number of small boldings, individually cwned and

cperated,

An outline of ferm machinery industry and resezrch and educe-

tion institutions in china has also been develaped.

W R



AGRICULTURAL FECHANLZATION, RELATED 1.DUSTRY AWL EDUCATIDN
AD RESERRCH IMSTITUTICOHS I CHIWNA

Girja Sharen

T Intreguctory

In this paper zttempt is maoe to draw an outiine of egricul-
tural mechanizaticn in Chins as it emerged in the post-liberation
period. The informat:con used here is based on the pacers presented
in an internaticnal seminar on farm mechanizeotion held in June 1982,
in Hangzhou, Chinz, in wh.ch the author was 2 participant. Chinesse
‘agricultuzal enginesrs anc sconomists presented pepers in ths seminar
s did others fram Asizn countries, Europe, Australia ond the USA.
The seminar gave an opportunity of interaction and somgwhat wider
discussions with ths Chinese .scholars in the course of stay in
Hangzhou. Equally, and in soms ways, even morc useful was tne ten~
day tour of southurn Chino thai the author wadertogk following the
gsaminsr. In the course of the tour the gythor visited fzzms, communes ,
brigades and production teams, fam machihery Factbrias, research
institutions etc. The tour iternirery is given in the agpendix.

The infermation was supplementec by review of sublished literature

on egro-mechinery in China.

2, Socialisation of Agriculture

The process of agricultural mechenisation in Chine will have

been influsnced by thz process of socialisation of land and ocher



| g

‘arm zesets Lhet woes carried out after tine liberction. A brief
lgscription of lsno reform cng phosecs ecorlectivisstion is therefore
iven here with gnecial reference & itho farm mzochinery and draft
animals. This secticn relies heavily on the werks of Bandopadthyayal1),

kuo (2) and Chaa {3).

The first step in the series of chaonges in ¢grarion structure
and relations, brought fortn after 1949 wes the land reform. The
mzin elemgnts of thic reform set inte hgrorian Reform Law (1950) wes
confiscatian of land, dreft animals, farm imolements surplus groins
and huuses of the landicrds; and their redistribution among pecsants.
Such reforms were carricd out in northern part éarlier. By 1952,
the tosk was completeu in the entirc country. Trus 1945-52 may be

termed as ihs ohass of establishment of individually ownsd peasant
farming.

Supsequantly, a phased program of coilectivisation was launched.
At first, ths formation of mutua; cia teams wes encouraged. These
teams had rudimentis of collective farminng‘Tne teams were of two
types, the temperary znd pérm:nent, The temporery mutual zid teams
congisted of 3 to 4, in casses 7 to B households which cooperzted
among themseives during pesk agriculturel ssusson such os harvesting.
The ruuseholds with surplus lobour neloed others cnd those with

draft anmimals and imolements shorec these with cthers. In permanent

tgams, this zrrengement was on ycar-round casiss



Leter, tie cuoperctives were formed. In trne 'lower stage cp-
operatives!' lond of members wos merged and was cultivated as single
unit. The tools and implements anc draft znimals were still indi-
vidually held. 1In advonced coensratives the lond ocunershin was dis-
pensed with, the tools, imslements and enimals nut ot the disposal
of the cuoperctive. The individual members werse cliiowed only small
plots for privetc cultivation. Generally, the extent of private
nlot ares wzs less than 5% of the land. Tihe phuse of ceooperatives

was completed by 4856,

Then came the reople's commune. 1he communes combined in their
organisation, peasanls, workers, businessmen, stucdents aond militia.
These beccme the basic units of socizl structure cembining industriss,
egriculture, trade, education and military effairs. By 1958, the
7,40,000 agricultural cooperatiueé were organised into 26,000 neople's:
communes. Table (1) gives the stage wise sunmary uf the sccislisa-
tion srocess.

The people's communes arc diviced,into production brigades and
these in turn into production teams. it tne uvime of their formation
in 1938, an averege commune consistod of nearly 5000 households
and 64,000 muu* (10,667 acres) Of lana. Since their formation,
the number and.cccordingly the size of communes hes changed. At
the end of 1960, tnere wers 24000 communes , 500000 production brie
gades and 3.million production teoms. At the time of our visit,

the total number of communes was freguently mentioned ass 52000,
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Not enly the number, but alsc the roles and relative importance
of the commune, the brigade and the teams has been undergoing modi-—
fications. The production team are nou the basic units, for econcmic
accounting. The teams plan their production and distribute incomes.
Again at the time of visit, there were strong indications that a new
mudifications, the 'individusl cr group responsibility system' is
being instituted, whers a small group of touseholds, even individuals

will be made responsible for specific production relzted tasks.

The tova. population is now about 1000 m. The latest census
was being conducted beginning July 1, 1982, which happened to be during
our visit. Nearly 80% of the population is engaged in agriculture,
grouped in communes mentioned zbove. On the basis of the abecue, the
average size of population in a commune works out to about 15000.
There wil, be variation. Ffor instance, emong those we visited, the

Ppuyan Conmune had 29529 residents, Da ii Coamune had 72000.

The totai number of production teams wes 5.66 m. in 1980. The
size of a team in terms of populeation gi;L be, on an average 140 per-
sons/ team or sbout 30 to 50 householdé. Ayain there will be varias-
:ion. The Puyan Commune hed 9 brigades and 163 teams, the Da 1i
~ommune had 19 brigades and 231 teams. what criteria was used in
the beginning to define the demographic, terriiorial size and re—
sources base of communes? We did ask this gyuestion in sgveral

slaces, but no consistent answer gmerged.



4. fLand Under Cultivation

Tabla (2 gives the land use pattern in China

Table (2} Land Usg in Pecnle's Republic of China

Thousand Mou percent of Totel
Arable | and 2,200,000 15.28
cultjvated 1,650,000 11.46
Uncultivated 550,000 3.82
Forest Area 1,140,000 7.92
L.and Suitable for Affcrestation 4,500,000 31.25
Grass Land 4,008,000 27.28
Others {desert etc.) 2,560,000 17.77
Total 14,400,000 400.00

Source: Kuc (2)

The area under cultivetion has been increasing. The increase has
not bgen large and by now the genaréf}belief is, it may have reachsd
tne maximum possible éxtent. At the time of visit, the area of cul-
tivated land was guoted in many papers to be 100 mh. This is very
close to that reported by Kuc and shown in table (2). The land
extension having reached 2 limit, the important aim is to increase
land productivity, yield eic. Mechanisation toc is being looked

upon in this perspective.



The land 1s ouned by the coamunes, a smellpart about 4 mh belongs
to the state farms. And another part is given for private cultivation.

The land cultivated by tha cummunes 1s sbout 70 mha

4. Mechanisgtion in Agriculture

The extent of the uss of mechunical mower units is one important
index of mechanisaticn. Thie availability of new power units gives
impetus to ihe process of development of new and wider range of teoals
and equipment. The number and type of equipment for new power units
are other important measures of mechanisaticn. In the U.5. the replace-
ment of animal draft power began in the first decade of this century,
with the introduction of internal combustion engine based tractors.
By 1960, draft animals were almost totally substituted as source of
farm power. In Japan, the twc wheel tractors (power tillers) were
introduced in mid-thirties. 1In about forty years these had totally
renlaced draft animals. In China a2nd Indiz such a total substitution
is yet a2 long way off. However, it is interesting to examine the pace
at which mechanisation nas been taoking placs.

-

4,1 Mechanical Power Univs for Traction

(a) Tractors

In 1949 the numbar of tractors inm China wezes 401, which can be
considered neggligible. The use of trectors increased rapidiy,
first in the state forms. The state farms owned and operated their
own tractors. To the peasancs, coopsrative wnd later to tne com-

munes, the use of tractors was extended first tnrough the tractor



or agricultural machine stations (AMS). The communes did own and

operate their cwn trectors but the proportiocn of tractor stock cwned

by them was smaller then thet of the state farms and AMSs. In the

over

late sixties, it was thought more advantzgeous to nznd /ihe tracters
from AMSs, to tne communss. Table (3) give the tractors in use

and their ounership upto 1965. kuo (2) heas also reportea the number

of tractors for yesrs 1949-65 and 1970-72. In the latter years the

number of tresctors was 306,322 in 1870; 700,73%2 in 1971 and 770,805

standard units in 1972.

hccording to some of the papers presented in the seminzr the
number of 4 wheel tractors in China now is zbout 750000 stamdard units
(2 standard unit is equel tu 15 horse pomer). This is surprising, as
the number even in 1972 (Teble 3} had reached 770805,

(b) Power Tillers

Experiments on the usefulness of powsr tillers wers conducted in
early 60's anc after being found suitzble, mass production was begun
in 1964 (thac). Cchao also indicatud théf'thuir production was stepped
up very repidly as these ﬁrouad very popular among the farmers parti-
culerly in paddy areas.

By now tie total number of power tillers in use is reported

to be 1,875,000.



Table (3} Distribution of farm Tractors by Ownership 1949 - 19603

(stancard units 15 hp each)

- e ew mm s mm we e wm mm e MM Em mm e e we W mm m e o =y v= W mm W= mm m me me e A as e

Year Total : DwHEQ by Dungd by Owned by
Number State Agri. Agril. Co Dps.
in Use Farms Mach. Communaes

Statiaons Research Institutagg

1949 401 401 0 0

1950 1,286 1,160 30 96

1951 1,410 - 30 -

1952 2,006 15745 30 2314

1953 2,719 1,801 68 850

1954 5,064 2,766 778 1517

1955 8,094 4,036 2363 1695

1956 15,367 7,243 9562 2262

1957 24,628 16,177 42836 2416

1958 45,330 16,955 10995 17380

1959 53,00C 21,000 17300 20700

1960 79,000 - - -

1561 90,500 - - -

1962 103,400 - - -

1963 145,000 34,000 58040 12960

1964 123,000 39,400 - - 71500 12408 .

1965 130,500 . 40,000 79300 11200

——_—-——.————-—u——-—u——_—.—-—-————_-———*.———

Source: Chao (3)



{c) 8ozt Tractors

The lstest typs of mecbile farm powcr unit Lo meke appearance
is ths 'boat trector'. This is & notewsrthy Criincse innovation.
Essentially, & powsr tiller is placed un & beoat-shased chassis with
two steel wheels in the rear for thrust. Thers is 2 small whesl in
front for stoering. This is steted to be more ffective in deep muddy
soils, floeded paudy fields. When opereting in the field, the front
wheel is removed. The stecring is zcnieved through two separete clutches

in the rear whoels.

It was reported in the seminar that by now a total of 110,000

boat tractors are in use.

4.2 fechznical/Electrical Uniws for station!;y uses

The above three zre examples, af mechanicel nower units for trac-
tion end mobile ferm operztions. There arc others, statiomery power
univs fdor specific operations. Umo such is irrigetion and drainege
eguipment, that has grown perhaps even more ranidly than the tracters.

(8 Irrigation and Drainzge £quipment

In 1548, the arse irrigated wes nni} 240 m mou, 1€«3% of the
area cultivoted. By 1965, it has been increasad to 520 m. mou, 32%
of the area cultivated. ODuring the same yeor tihe ares irrigated
through jower equipment was 84 m. mou. Tnus, in 1965 power irriga-
ted arsz constituted 16% of the totzl effectively irrigated area.

About the same time (19€4) the type of irrigation was as follows:



L(a)

Mill. mou
Gravity; Large -Canals : 278.0
Gravity: Smatl ditches and equeducts
Form Ponds andg Weire 82.0
Pumping with electriccl
mechanical powsr ‘ 86.0
Wells,; groung water sources 34.0
4480.0

Saurce: Chaa (3)

In the seminar it wes reported that the -~ower irrigated area
now is 43 m.h. and that it is 56% of the wrea under ef feccive irriga-
tion. This will mean thet the totel ares under effective irrigeticn
new is cbout 76 m.h. which will in turn mean thcet 76% of the area

unusr cultivation is irrigeted.

It wes alst reportod that there cre now 5.9 m. cowered pumps
in operzticn. The mechanicel/evlactrical nower =dded t. the farms
through tie irrigatiun end droinage equipment will cbviously be

a substzrnivial component. .y

{(b) Biu-gas Plants

3
There are now 7 m. cuncrete digesters of 6-10 m™ capacity in
operation.

(c) Self-pouwered farm equipment

This category can include farm trucks, self-propelled combines,
threshers and any other machine with cwn power unit. Increase in
the number of such cquipment has alsc been sebsetanticl in the past

30 years.



10

(d) Rural Eluctrification

The use and recch of electricity in rurcl =roes 1 1949 was
negligibi gy 1965, Kuu gstimated that clectricity was sveileble
in most of the viitleges of 1300 hsiens (cut of totel 2126) in China
The slecericity in rurcl crea is uscd for prucessing, irrigaticn and

arainage, and to ¢ very limited excent in farm operctions,

4.3 Farm Qower

hs steted earlicr, the first index of muchanisaticn is the total
farm power, particularly the gnimate component 4f it. For vhe pure-
.pase of computing this index we hove cumsidered the mamual, draft
animals and wlectrical/mechanical power sources used for traction and
irrigaticn and drainzge. We have ignored the others such as farm

trucks, biogas ete. The computations fur 1949 and 1980 ars given in

table (4)
Teble (4) Farm Power in China
] (In million)
- 1943 1380 B
No. ~  Fp. No- H.0-
1+ Manual [abhour : 173.17 A73 300 I 30
2. Dreft cattlo 60.0 30 94.0 47.0
3. Mobile Tractive Farm pcwer‘ Y
(1) 4 wheel trectors 491, - .75 11.25
(ii) Puwer tillers - 0.11 1.875 13.125
(1ii) Boat tractcrs - - Ua11 0.77
Total
Tstale
(a) Animate (1 + 2) 47.3 77.0
(b) Inaznimate Ue11 54.6
(2) + (b) 47.41 131.6

(8) hp per hect. cultivated land 0.48 1.31
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It is sueen thzt the power svoilsbie on farm hos increased 2.7
times since 1949. Further whervce in 1949 the form power cengisted
almost entirciy of cnimatc s urcoee, the pronocrtion of inanimote s.urc

wes 41.5%in 198U

Hua Goujhu (7; has given o similar sstimate. According tu him,
the power cunwributzd by electrical mecheniczl suureces in 1980 was
191.8 ﬁiiL hm. the totzl nusber of dreft cattie was 95 mill. heads,
and manuai labour 294,29 million. On this busis the total power per
hectaore of cultiveted arco will be 2.68 hp. Tnis is twe times higher
than cur estimete sbove. The recsun perhops is that Goujhu has inclu

ded in his estimcte zlsu the irrigutivn and drainage eguioment.

It would appeor thot there is considerable veoristion in the
availzbility of nowcr in verious provinces. In Zhejiang province the
power available on farms now is 3.5 hp/h. In this srovince EO% of
the tractors are owned by producticn team, 34% by brigades and 6% by
cumnunes. The average arable land per brigasde is 44 h. In Shanghai

region the power availzble .n ferms is cven higher 7.5 hp/h.

Read
The magnitude f power acvailable on Chinese farms is higher

than thet of Indis if we toke Huo's estimate. Accsrding to cur
estimate however the difference is marginal.

The mcjor cumponent (40.4%) of electrical mechanicel pawer
on Chinese form is fur irrigation and drcinsge purpose. It will

mezn thet the power for other farm operctions thot required mobils
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seurcs, is mzinly from znimel and humcn sourccs. The sbssnce of
animel oriven improved imploments ot threc exaibitlons visited there-
fure wos suprising. In our trevel through chie country side, it was
vbservedy even in Shanghal regicn, the tillage upsraticns that were
being done at the time, were mure often with tne help of buffalces.
It was less cummon to see power tillers and even more rare the use

of tracturs, perhaps, the exhibiticns were intended to be more

gxport oriented.

That, the animal ond human scurces will remain relevant in China
fur 2 long time yet, is clsc seen by the data given by Hua Guojhu (7)
(Table 5). While the slectrical mechanicel cumponent has steadily

grown, the number of drzfu animals hes not materially deelined.

Teble (5) Contributicn of Human Rnimal and Mechanical
Sources of Form power in Ching
(In million})

Year Farm Lab: urers i Craft animaols . MECh/E&%EiE?wﬁg.i
1949 - Bl.02 .11
1952 17317 76346 0.25
1957 183.10 . B83.82 1.65
1960 - 73.36 8.01
1965 233.98 B4.27 14.94
19870 - 94,36 29.44
1975 294,60 96.86 161,67
1979 294.25 84.59 181.90
1980 - 95.25 151.80

Source: Hua Goujhu (7)
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The Chinese use single wnimal yokes, whereos in India the
mast common practice is to use 2 pair. " In suuivhern China buffaloes

appear toc be the moust c.mmen drafi enimal.

However, an aspect of transformaticn of farm power scene must
be noted. Indie produces and uses 4 wheel and 2 wheel tractors. The
latter, power tillers, are howevar much less successful in Indis.

In China thoss number 2.5 times thue 4 wheel troctors. The pouwsr
tillers thus are now woll sstablished in China as & suurce uf mcbile

mechanical farm power.

As entirely new develcpment in peddy areas is the use of 'beot
tractors' in China. This prime mover, &s stated garlier, ¢ cumbina-
tion cf power tiller ond buat, is o Chinese inncvztion. It is repor-
tedly beccminglincreasingly popular among paddy farmers in South China.
Already there operate 110,000 sots of these in China. The Chinase
engineers are working on perfocting this machine Furthar(ﬁz)O.

5. farm Equipmunt and Extent of Mechanisatiun

5.1 Extent of Yractocr Use e

AS nNew power unifs-aru introduced, the development and use of
nau.asscciated equipment receivaes impeius. The second important
index of mechenisation, therefore is the extent of use of new
squipment. Since the 4 wheel tractors and power tillers wers
invroduced in 1950s and '60s respectively, one can expect the
growth of related eguipment to have been stimulated from these

times.
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Aims of mechaniscticn, the timing, ond the type of mechenisation
have been intensely debated in China. Mechinisation has beea th.ought
of as a means tu rzaise yielas, tc mcke farm work more efficient, tu
complete ferm work in time, tu battlu agoinst nztural disasters liks
drought, flood, pests. It is alsc sven as o meons to reducs custs
and tu rclease labour for other sectors of ecunomy and to releass lang
otherwise used to grow cattls feed. It hés buen realised now that
China is vast country with varying soils, climate end topography. The
aims of mechanisation will accordingly vary from regiun ts region. It
is also realised that along with large mechines, there will be necd to
improve manual and animal drown squipment. - Abovs realisatioﬁ, it will
appear frum literature has nut cume abuut smcuthly, but rather zfter

many custly experiments apnd turn of pulicies.

The area cultivatod by tractors has been growing. Chao reported
the erea cultivsted by tractors uptu 1964 (shown below). During the
seminar, it was reported that by ncw the ares tilled by tractors and
power tillers has increased to 43 mh. that is 43% of the total cul-

e

tivated. The power sown areca was reported t. be 15.3%,powsr harvestad

area unly 4.3%. Ccngidering the country as a whele, it will appear

Area cultivated by Tractcrs

Year Area (1000 mou)
1954 14225

1955 4,900

19586 28,720

1959 81,000

1964 162,000 (10% of

total cultivation)-

Source: Chao (3)
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that use of tractur has grown most rapidly in tillagos, in other farm
uperati_ns such as scwing and harvost its use is still small and there
is stil: a vast dumain of animal and manual equipment. Within ti..e

country, of coursec there will be variation frum rugion to region.

In Jianigsu pruvince (40} the arec of rice transplanted mechani-
cally was about 1.3% in 1979. The paddy harvested mechanically was
alsc 1.3% in 1979. But the threshing now is almost entirely done with

power threshers. Tilling is alsu muchanised tg = large degree.

Zhu Lu~-Kun et al (9) described the process of mechanisation in
Shanghai rural area. They divided the proucess in 4 stages, first from
1952-62 Second 1962-1970, third 197C-1976,and fourth 1976 cnuards.
"During first stago simple, small, semi-mechanised equipment and ani-
mal drawn imploments were feasibie. The later part of this phase saw
introductison of power-irrigstion with the help uf state investment.
During the sec.nd stage tillage was mechanised, s 0lsQ was (more of)
irrigation; drainage, crop prutecticon, threshing, fusd and fodder
poocessing. By the end of this stage meghenised tillage was 50% and
irrigeticn B88%. The use uf rice planterlcame intc a limited extent.
In the third stage, the earlier tendencies of the previcus ektage
were in.ensified. The fourth stage saw introduction of full fledged
combines, with mechanical herv.sting reaching 50%. Green huuses

were built, more wheat equipment was bruught in."
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In Jhejiang prouvince (where scminer was held) B80.5% of the
arable land is undor rice (8). The power available from machines is
now 3.7 hp/n. The farm mechines mokes S0% of tie totsl fixed assees
in possessicn of tho pecasants. Mechanically cultivated land by 198
was over 60% of arabls area, Mechenised irrigation and drainage
toversd 85% of arablc arca. Prucessing of grain, cctton, oilsseds,
tea and furage are 'basically mechanised.! Threshing by power and
manually cperated threchers is common. Crop preotection is however
by manual sprayers, only nartly by met.rised snes. Farm transpurt
is now by tyred barruws enc tracturs. Transport b, water relius
on manual/wind driven bcats. 9uwer drive. boats apc still only the

auxillaries.

5.2 EguiEment

Systematically categorised, year-wise figure of agricultural
equipment are nut sasily avasilsble. The nged for improvement in
equipment has been emphasised on several cceasions in the policies
after 1949. At the timo of liberaticn, the'oxtent of improved imple-
ment was insignificant. Chao (3) renofts thét even in 1957 there

were only 13 major itemd of improved implemcnts. By 1964, the list

of improved implements has gruwn to b4 items. It was reported in a
seminar paper thct China now precuces aboue. 2000 varieties of small

equipment (Table 6).
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Some additicnal information fur specific pruvinces emerged at
the seminar. Teble (7) shuws the number .f sume equipment in Jhajiang

province.

China hes mede effort to introduce inncvaticns. The boat tractor;
and serlier the caklc drawn plow for padoy ilancs arc noteworthy cxam—
ples. An example of faoiled effurt is the duuble whesl animal dreaun
nlow of Rues:an design that was tried in the fiftics and later abanconed.
Ding (11} reported toc the seminmar the verities of mechanical equipment
introduced fer the Bund fishery. Tne mechanical gond aerator was

particularly noteworthy.

Table (6) Implements in Chincss Agriculture -
(000" units)

Item 1949 1957 1964 1970 1980

All Improved Implemonts 4680
Semi-mechanised

implements ’ 30060
Improved Animal Drawn

implements 4680 e
Rzkes - 76
Seeders 56
Hand Sprayers 20000
Harvesters 20
Threshers 318
Proucessing implements 258
Combines ' 20
Farm Trucks 130
Puwered gumps ‘ 5,900

5_urce: Figures upto 1964 are frum Chau(ﬁjﬁbthers are drawn from papers
presented in Hangdhou Seminar
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Table (7; Farm Machines in Jhejiang Province

1+ Tractors (No.) 125,000
(a) Gf these beloy 12 hp (No.) 115,000
2. Sets of Irrigation anc drainago

equipment (gvurage power per set
11.2 hp.) 130,541

3. No. of sniinkle irrigatiun
equinment (driven by 3-92 hp diesel

enginus, av. hp. 5 hp) 29,800
4, Motorised threshers

(driven by 3 hp dieswpl) 340,000
5. Motorised sprayers (3 hp and 1.6 ho) 42,000
6. Transpurt equipment 1,866,000

(Tyred barrows and small tractor trailers)

Source: Liang (6)
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B Michanisatiun in Cnina and Indic

The mechanical nower units (treetors) were intreduced in China
at abuut the some time as in India, 1945-50. Befcre that tne only

farm nower in both tre countries was from manual, animal sources.

Subsequently, two more, new types of powsr units appeared in
China. Tne pcwer tillers were introcuced in mid-sixties. The work
oh boat tractors bogan in early sixtius. Perhaps production at smatl
scale began wnly in the seventies. In India tuo, power tiilers began

to appear in the mid-sixtics.

Thne number uf 4-W trectirs now operzting in China, 0.75 m stan~
dard units, is comparzble tu that of India, G.78 m standard units

(1979). In cuntrast however, the nowsr tillers heove gottun well

gstablished in China with nearly 1.4 m suts cperating there now. In
India for a variety of reasons the pomer.tillurs have nut gained accep-
tance. There are only a few tnuusand sets cpercting in India. Since
the land under cultivation in China (100 mh.) is smallur than that of
Inoia (140 mh.) the obove will trenslate, inty greeter power availe-
bility on Chinese farms in general. |

The pr.file of mechanization in Ching and India is somcwhzt
similer. In both ths cuuntries = very large proportion ot mechanicei

mowesr is being utilissd fur dirrigation.
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The next majur item thet has been muchanisec is the tiliage.
The other operation like sowing, pl:n£ pretection arc mueh less
mechanised.

There were 350,680 yheat thrishers and 10245 power threshers
for crups in Indisc Dy 1977. We ce not heve the figure fur threshers
in Chinz for thet yezr. gut svVen by 1957, there were 318000 threshers
in China. In all likelinood the number of threshers in China will

have caught with that of Indiz much by now.

Harvesting in both countries is still at & very low level of
mechanisation. hlthough, agoin the number of combines reportedly

in use in China is much larger (20000). In 1977, the nunber of combines

in India wes only 1268,

Anether operation in which the chinese have comparatively much
greater improvement is on the farm transport. In addition to 130000
farm trucks, tre number of improved wheel barrows runs into millions.
In India tuo, the Aumber of carts; the mejur means of Farm transpurt
was 12,7 m by 1977. The typus of barfﬁﬁs end caris in use im China

would seem to be longer.

7. Farm Powcr and Machine;xrjr@ygggi

On the ave of Liberation Just as there were only a few hundreds
of tracturs an< = limited number of irrigatiun anc drainage units,
there was alsu hardiy any zgricultural machinery irdustry. Some
units existed fur the manufacture of smatl equipment. The tractors

and irrigzticn cquipment in usc then were  imported.



21

The construction of Luoyang First Tracter works - the lergest
plent in China - began in 1953. It went into productisn in 1929,
By now (1982} China can mass prucuce 75 hp., 100 hp. anc 150 hp.
tractors, and clsu the crawlers. There 2rc ncw 1900 farm machinery
manufacturing concerns. Thers are alsc 2400 c.unty-run farm machinery
manufacturing and repairing plants, with each county having cne. It
is repcrted that barring a few compliceted machinery, China niw pro-
duces all the types that it needs. It has been stated earlier that

nearly 2000 typus of small agricultural machinsry is being produced.

We weru able to visit thres exhibitiuns of export oriented
agro-machinery in Jhejieng, Fujian and Guandung provinces. A list of
machinery on display is given in Apnendix (8)}. All the tﬁrea pPrC—
vinces fall in the suuthern part of China which is predominantly
paddy growing area. Hence the emphasis cn paddy related egquipment
in the exhibitions. The equipment displayed in the exhibitions gene-
rally was cdrewn from factorics ond workshaps of the respective pro-

o
vinces. The Jhajiang_prouince, hos 114 factories for the menufacture
of farm mzchines and eguipment. A totel of 50,000 perscns are emp layed
in these.

The factaories and morkshohs we actually visited were the foll-

owing:

(a) puyan Commune machinery repair anc crank shaft
manufacturing unit.
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This unit had 275 workers. It undertook repir of machimery and
had diversified into fabrication of structural stesl items such as window
frames and manufacturing of crankshafts. It was equipped with welding
units, a foundry and a machinea shop. The unit employed workers largely
from within the commune. The training of technicians and workers also

mostly took place on the job.

(b) The Agro-machinery Manufacturing Unit.
This was a much larger plant, located on 46 hect. site; and

employed 3400 workers. It manufactured marine gear boxes.

(c) Kui shan Commune Agricultural Machinery Factory

This was established in 1968, began with a staff of 50, drawn from
among the local artisans and technical hands. Initially it manufactured
manual tools. By 1982, it had 30U workers, 16 shops, built on a 13000 sq.

m. site. It had sheet metal shop, casting unit etc. It now manufactures

machinery for paper mills.

(d) Chen Mein Commune Fishery Machinery Factory

Establisned in 1953, is a commune run erderprise manufacturing
fishery squipment. It has diversified into valwve manufacturing now.

Nearly 250 types of values are manufactured. It had 153 workers.

(e) Fujian Tractor Manufacturing Unit

Established in 1956, manufactures 9 types of 4 wheel tractors
and 2 wheel tractors. Last year (19581) it produced 12000 sets of
2 w tractors. It employed 2 staff of 2000 including 150 engineers.

The plant is located on a 500G sq. m. site.



It has one division for research and development, une for testing’
The power range of 4 tyoes of 4 whecsl, and 5 types of 2 wheel tractors

produced here in 3 to 50 hp. range.

The directer of the factory indicated that recent trend is for
2 whesl tractors which are used in oaddy fields, small dry-land fields

and on vegetable cultivation.

Their products go to other provinces ef China and also some are

exported ta African and Asian countries.

(f) Fujhou Engine Wozks

This is an old unit working since 1911. 1t has 1000 staff and
workers; situated on a 20000 sg.m. site; among the employees are
50 engineers., It nraduces three sizes of internally cooled diesel
engines of 5.24 and 36 hp. It has diversified into industrial sewing
machines. The engines preoduced here are used for power generation,
tractors, rice mills etc.

(g) Foshen Agricultural fachinery Factory {(Ngo.2}

Small factory, 300 workers, produces farm equipmsnt. These
inciude hand reapers, wirs locp drum type*Totorised and foo t pedal

opsrated paddy threshers, small manual tools, and hand operated blowers.

Since the South is rice caﬁntry, the predominance of rice equip-
ment is understandable. However, it was somewhat surprising that
animal driven snd manual equipment wss not much in display. In
some of the plants visited such as one in Kuishan Commune, while the
the name cuntinues te be 'agricultural wachines factory,'the line

of production has changed considerably away from the original.
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8. Financing of Agro-machinery

It wes seen in Table (6) that until 1965, only a very small
proportion of tractors were ownzd by the-communes. Majority of the
tractors were owned by state farms far their cuwn Use. A much large
proportion was owned Dy AMSs and rent out to communes. Subsequently
it would appsar, there has been traznsfer of tractors from AMSs to
the communss. During the seminar, nothing was heered of the AMSs.
It was indicated in som2 of the papers that now ownerships of agri-~
culture: implement and machinery is generally at three levels, the
production team, production hrigads end the communes. The tesms own
smaller equipment (threshers, small pumps, crop protection egquipment)
of their need. The brigades own medium size equipment (food and
fodder process equipmént, pumps stations etc.} and the communes,

the bigger, high cost mecchines (tractors).

Apaarently, the stats has helped finance mschznisation to =z large
extent in early stages. Now, the state funds ars limited and financing

is expected to be done by the communes with their internal funds.
ﬁ‘..

Jhu, st. al (9) discusscd the relationship bufueen need for
finance of machinery and the surplus genereted by agriculture and
industrial activity in communes in §ranghei region. In the recent
pest, in Shanghai region the annual accumulation of funds for invest—
ment has bueen about Y 30/mu of euLtiuated land. This is insuffi-

cient to purchase machines. Therc is need therefaore they stata,



25
to encourage commung industriss and buy tractors from sucpluses
generated from industrizl and 'sicde-line? wnterprises of the communes
This zrea 1s close ta the big city ond hos curtoin zavantagss. It
can be inferred that in tho ninterlend ihe pace of fund sccumulation
will be even slower, énd pezsant's purchasing power smaller. There-
fore, difficulties are smerging in financing of mechanisation, perti-

cularly if the machines required ore large and axpensive.

In Jhejiang provines, the preoportion of fracters rum by communes,
production brigade and production team is respectively 6%, 34% and
60%. Howsver, Lhe averege size of lend per team is only 6 hj which
is proving tooc smzll for thes machines. | ooked at the brigede level
howsver, the land will be about 44 h., which makes it imperative that
facilities such as pump stetions be meneged Dy tne brigade. In the
province the cash fer purchase of mazchinery is self-provided by the
commune, brigade and tosams. During the last three years the cash from
within wes 67% and bank losns 33%(8). In this region the annual aceu-
mulation has been only of ¥ 180/h. of land; inf¥icher parts it wes
y 270/h. and in poorer par.s any Y 100/h. Usually only 1/3 of the

accumulaetion cen be used to buy farm machines. Adcoitionally, a part

of commune's industrisl agcumulaticn can slsa be used to buy machines.

8. Educaticn ond Resecrch in farm Maehinery

In the pact 30 years, China has built & new-work of institutions

for education, reseacch and develcpment in farm mochinery and education.



26

A scparete ministry, called Ministry of Agriculturcl Mechanisation
Sciences were esteclished in 1959, 4 iittle later, in 15w1, the Chinese
Academy of Agricultural Mechznisation was esteblished. Also in 1967,
two major netionel level res.zrch institutions wers started, Luayang
Tracter Research Institute angd Shenghei Research Institute of Intenonzl
Combustion Enpinas. Simulteneously, = lzrge numcer of research centres
were sterted in provinces, counties eond prefectures. Ffisheries Machi-
nery and Instrument Institute came into being in 1963,

By now (1981) the network has grown in dimensicn. A total of
11 collegos of zgricuitural engineering are nay in cperation 7 of .
these being dirsetly under the Miinistry of Agrieuitural Mechanisation

Sciences.

There are 58 departments of agricuitural machinery operating in
egricultureal or enginesring colleges. The tctal enrollment in these

is 27500.

The strength of teaching staff of the 7 agricultural machinery
coileges (under ministry) mentioncd sbove numbers 3400; including

x

325 professors and zssociate professorsy 1887 lecturers.

It was reported in ons of tho papers. thet now a total of 100,000
persons are cngaged in design and cuvelopment of agricultural
machinery. In another paper howsver it was stated that 20,000
persons ore now engaged in research and dauelOpﬁent in ferm machinery

and extension of advancod technigues.
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Dur visit took us toc some of thz researcin institutes. The
Fujizn Agricultural Machinery Rescarch Institute is located in Fujhou
city. This institution conducts rescarch in agricultural‘machinery,

hydraulics and zlso tusts equipment.

Rlso locaied nerec was the Fujisn Weter Turbine Pump Research
Station, It is a national lsvcl institutiom ang hes done good woark
an turbine pumps, combine harvesters, rice puddling equipment ctc.

The Institute zlso trains technical perscnnel .

Quandong Institute of Agricultural Machinery Researeh is locotad
on the outskirts of Guangjhou (former ly Centon). This has several
departmentis, workshops, animal draun equipment departmsnt, crop drying
department stc. 4 round of tho departments reveelsd that research
was being done on deveiupment of 12 hp. 4 wheel tractor, rutary reapers
threshers, head feeder—combine, pzddy drywrs; chicken feed mixers,

tobacco oryer stc.

South Chinz Agricultural College (xiajing-Univursity) alsc located

facg
in Guangghou, has an agriculturai enginewring:department. It has

z full-fledged undcrgraduzte p;ogramme (4 ,ysars) with nearly 400
students. They hzve olso recently started ‘a mester lovel programme
in farm mzchinery; first set of gracuates were shartly éo EMErge.
The number of faculty is 1080. Thure was research being conducted.in

rice planter, perfurmance of rotery blades etec. The masters!

programme cunsists of 7 courses and theses research.
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10. Soume [esszons

—

Anricuitural mechanisation is considered necessary in China and
is likely to gain momentum. Fulturs growth gf mechanisation will be
conditioned by three main factors (a) the ownership of srable land
being small machinery among the producticn teams, it is swsell machiner
and matching equinment that is likely to be more in demend (b) the
human labour and draft animals still constitute & larce propertion
of farm power; the pace of meshinisation will be conditiensd by the
pace at which the incustrial ectivity is developed in and around the
COMMUNES » Machines‘that replace craft animels will grow more reapidly
(c) tbe financial surplus needed for purchase of machinery will be

a constraint; effecting this pace.

wu (13) has mate a comprehensive assessment of the energy situ-
ation and future need in vurai area. He indicated that while potential
reserves conventional energy are large in China, there is need to
develop suitable policy and priority for mechanisation fram the
point of view of energy use. He advccates mecﬁgg}sing the critical
operatians, puddling, plant prog?ction, irrigatlun; harvest and
transport. For the rest he advocates use of animate sovurces with
improvecd implements. Improvement is neecad mﬁch more in use of

energy in domestic life in rural area. Energy use also thersfore

witl be a factor in shaping mechanisation strategy.
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All land in chins is sociaiised; with major oortion under the
management of communes. In communes it has been the producticon teams

‘nearly 5.8 m in number are ths besic prooguction units. In India, land

is privately owned, dividec intco nearly 73 m hoidings. The esverage

size of land uncer production tsam wouid be akbout 12 h whereas the
much less.

average holding size in India is / This festure may be the majer

reason why growth of machinery usage has been more rapid. This is

a difference which cannot be easily bridged. Yset there are lessons

that can be useful.

The concept of mutusl and teams that oreceeded the foermation of
caocperatives can be eseful in bringing benefits of equipment and machinery

among smail and marginal farmers.

Thc development of boat tractor as it was revealed in the seminar
has had an interssting beginning.pt first the idea was suggested by
some paddy farmers who had tried the cattle pulled plow. The engineers
who worked ciosely with the farmers, ticn gave it = cuncrete form and
deveioped it. Cioseness of professionzl scieggist te working peasants
is anotner feature that needs to be built or f;inforced in the country.

woen one speaks of mechanisation in agriculturs in India, normally
it refers toc cultivation. In China, mechanisation has not been
treught of in this scnsa. They include in this , the agro-indus-

tries fisheries and forestry.



§inre the ebove sectors are alliec to sgriculture or very close
to it, it dces anpear sensible ncé o think of mwcnanisation only in
relation to farming. Th:z Enginecrs who era concerned with cultivation
must also ccrncern themselues with allicd scctors. Tiis wil: mean that
their training has to be breozdened tec incluce the nroblems of these
sectors should not be difficult to do.

In India cebate on mechanisation has been somwwhat narrowly
confined to gquegstioun of displacement of labour. This is no doubt
important. Ciiinese Socisty which is more deeply committed to worker
welfare, thean many has pointsd out that farm mechanisation is useful
from the point of view of stabilising yields, reducing vulnerability
of agriculture to natural hazards like droughts, pests etc. Meche-
nisatian can heve multiplicit, of aims, depending on the natursay,
social and economic circumstances. In the use of biogas too, for

which China nas nwearly 7 m digesters, there can beg useful lessons

for this country.
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June 22, 1982 The Puyan Ccumune

(a) The Agricultural machinery repairs working and
Crank Shaft Factory of the Commune

(b) The grain processing unit of the Commune
(c) The Knitting Unit of the Commune
(d) some households of the Commune members

{e) field Demonstration of some agro-machinery
including boat tractcr, power tilier, 4 wheel
tractor, working in paddy field; sprinklers

(f) Agro-machinery manufacturing factory - making
marine gear boxes, etc.

(g) Agro-machinery exhibition

June 23-26 Seminart

June 27 Travel to Shanghai by train, stay overnight
June 28 Travel to Fujhou, by plane

June 29 Eluei Commune

{(a) Eluei Tidal Water Turbine Pump Station

(b) Chen Mein Shoe Factory

(c) Limin Brigade (Hongshan Commune)

(d) kui Shen Commune Agricultural Machinery Factory
June 30 (a) Fujian Tractor Manufacturing Co.

{b; Fujhou £ngine Works
July 1 (@) Gu 3han Budhist Temple (Mbrning)

(bj Fujian Machinery Export and Import Corporation

July 2 (a) Gujian Agricuitural Machinery Research Institute
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July

The Tour lternirary (Cont.d;
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Travel to Guangjbou

(a) Da Li Comiune

(b) Ten Pien Brigade

(c) A Peasant Household

(d) Foshan Agricultural Machinery Factory No.2

(8) Foshan Temple (Tao)

(a) Guandong Institute of Agricultural Machinery
Research

(b} South Chinas Agricultural Coclege (xijing
University, Department of Agricultural
Engineering, Agricultural Econcmics)

Guandang Provirce Agricultural Machinery Exhibition



List of Farm fischines Displayed in the Three Exhibitions
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Si.NCo nName of the Machine 5ize
Te Long Jiang Ccmbine Harvester 12 hp 1200 mm cutter width
2. fMinscng Paddy Field Leveller
~ Power Tiller driven (12 hp} working width = 3500 mm.
3. Rice Polishing PMachine (Motor
powered, 4 kw.) 275 - 300 kg/hr.
4, Hand Pump
5. Paddy Thresher (Wire loop type)
peddle opercted B, ;
6. Two wheel Tractor - Dong Fand - 12 12 hp
T Diesel Engines (modsl 295, 395 24 ~ 36 hp
B. All purpose mill {motor driven
4 ku)
S. Diesel ~ generator sets—ssveral

models and sizes

10, Boat Tractor - Model Dong Fend =12 12 bp

11. Turbine Pumps (5} sizes =
12. Sprinklers
13, fastern Walking Tracter . 12 op
14, Paddy field plow - 4b (Tractor
driven) 30, 40, 50 bho.
15. 6 Bottom Tractor mounted plouw 54 - 75 hp

16. Brush and Bag Single Bottom plow
(tracter) 54 hp



List of Ferm Machinaes Displayed in the Tnree Exhibitions {Cont.d)
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17 Rice seedling Transplanter 4 hp
tractor driven

18. Grain Cembine Harvesters (tractor) 75 hp
19 water sprayers (6 ~7 hp)

20, Knap sack sprayers

29. Motorised rice threshers

22. Sugarcane crushers {14 ip)

23 Rice Mill

24, il press (10 kuwj

25, Trailers

26. Drills for excavaticn

27 Sea water pumps

28. petrol engines - several sizes, madels
‘ e
29. Kerogsene engines -~ several sizes

30. windrovers (Power Tiller)

31. Meedle processing machine

32. Oisc mower

33. Spades, hoes, Gcissors, Sicsles, hxe, Chisels, rakes
34, Fodder clupsing machine

35. Contrifugal oumps

36. Rotary tillers



List of Farm Machines Displayed in the Three Exhibitions (Cont.d)
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37. Submersible pumps

38, Rock drills

39, Marine outboard motors - several sizes
40. Riston - Disphrasm gumps

41. Tea rolling machine

42, Tea platation tractor
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Source; The equipment cateiogues distributed =t the Exhibitions
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