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INVESTMENT Ii DRAUGHT ANTMALS IN LAGRARIAN ECONOMIES —

L CASE 5TIDY -OF Kiouirh™

1. Introduction_

In this paver an attempt is made to (1) exanine whether the draugit
animil population shows a2 surplus in relation to lend an® land distribu-
tion; (2) to trace the developments that have taken place in the State
in the direction of bringing the supply of drausht animmls in line with
ite déwand, We snall also look into the factora that influenced the
changes in draught animal population and the development of a bullock
rental market in the rural economy of Xerala, Then in the light of the
case studies of two villages which we have undertaken we shall examine
the extent to which huran and bullock labour power is used in different
size group of famms in order to bring out the inpact of tmctorisation

on the derand for dranght animal population,

This paper is divided into four sections. Secltion I contains an
analysig of the pattem of holding of draught animnls and its level of
wtilisation ecross different size group of farms, OSection II deals with
the factors which affects the supply of and the demand for draught
CoRP Section ITIL presents the reosults of the cuse studies of the

+wo villeges and -the final Section: gives the conclusion.

“attern of Holding and Utilisation of Draught Aniwals

2. The data on the pattern of holding of draught animmls collected
during the 26th rownd of the Nationa!. Somple Survey shww sharp diffore;ce
between Kernla and other States. The number of draught animals per
nolding and per hectare and the percontage of households reporting hold-
ine of draught animals is the lowest in Kerala as will be evident from

Table 1.



Table 1: Humber of drauzht animals per holding and per hectare
and the percentaze of households reporting holding
of drauvht andimals

——————————————————— __—:;;;age ;!-umber Average I‘.'u:.;be; Perc;ntage h
State of Arausht ani- of drousht ari- of households
malg/holding mals/ hedtares  reporting hol
ding of draugh:
__________________________________________________________ apdrals ..
fndhra Pradesh 0.82 0.68 39,02
Ra jngthan 1,27 0.7¢ 56.31
Uttar Pradesh 1.21 1.08 61, 44
Madnya Pradesh 1.88 0.73 8.9/
Jarmu & Kashmir 1.14 1.01 63,65
Punjab 0,72 0.6L 35,79
‘est Bengnl 1.14 1.32 o7
S.3man 1,45 1.56 53.78
Orissa 1.21 1.18 53,46
Karnatsaka 1.23 0.49 41.81
Harymna .5 G2 31.73
Valarashtrs 1.93 Q.43 45,67
Bihar 0,96 0,98 47.17
Kerala 0,21 0.41 8,68
Tiamil Nadu 1121 0.98 36.8
/11 India 0.39 0,69 38,21

Source: Government of India,; Department of
totistics, Hotional Somple Survey,
26t pund, July 1971-Sept, 1972,
Tables oix 1and holdings ‘
{ 411 India and Statc Voluncs,




3. 4nalysis of the relationship between the cropping pottern and the
pattern of holding of bovine populotion in the Stale shows timt in
regions where the proportion of area under foodgrains to total cropped
area are higher, the proportion of households reporting holding of
draught amirnls ond o nuober of draught animals ner holding and per
hectare are also hi;hc1\1. The proportion of houseiiolds reporting
holding of draught anincls and their smaller number pa holding and ner
hectare are partly due to the low proportion (around 34 per cent of the
total cropped area) of area under foodgrains whose culiivation requires
intensive land preparations and partly to the dominance of percnnial
crops (like coconut and rubber) in the cropping pattern (this accownt for
about 54 per cent of the total cropped area )which do not reed animl

power,

Micro level data on the pattern of holding of dmught animals are
available from the I'am Management Surveys conducted in the Quilen and
Aleppey districts during 1962-63, 1963-64, 1964~55. The nunber of
drought onimals per heldirg and per aere and fiequently distribution of
farms according %o tiie nunber of draught animals are given in Tnble 2.

Cirt of the 796 hovscholds suiwveyed 35 percent rencrted holdins
of drpught anirnls, This is much higher than the Statc avemece because
the sanmple is selected from arcas and from farms whare the propertion of
area under paddy is idaohoer than the State aversge. In the villoges suas
veyed taken tozather, 50 nor cent ol feizl cropned arca was urder paddr,
and around 62 per cent of the housecholds revsorted holding of drausnt
anirmels is found to decline with the increase in size of land holding.
This is due to (1) the bhigh cost of rnintenance of draugh® animals per
unit of work done; and (2) the higher dependence on purchased feed fo

total feed consuned (in terms of value ), The cost of meintenance per



working day for draught enimals is found to decling with tho' rise in

size of land holdings.

Table 2: Holding of Drawfhy Aniwals in Herale by Size Group of IFarms

(1662-63"

Sise Or Number of draught Frequency distribution Percent-
lie CSUPS animals of farms by numbcr of age of hn
(Acres iy e drausht animels reporting

Averago  iverage - -—-=mTS S SR S R e S
. . holding of

no. per lo, per O 1 2 3 drauht coi

total acre mals

S -+ S - _— s

01,0 0.08 0.52 35 3 - - 8.0

1.0 - 2-5 0132 0132 4-2 5 3 - 19"0

.5 - 5.0 C.4% 0.18 31 1M 4 - 33.0

5.0 =10.0 .78 0.14 1R S 3 - 56,0

10.0-15.,0 1.85, 0.07 P - ¢ 2 85.0

15.0-25.0 1.65 Q.04 4 - I 2 76,0

Above 25 2.50 0,05 - - 2 1 1000

dveorage nuibel of

draught animels

and total number '

ct farus 0.58 0.0¢ 126 3C 35 5 35.0

T ET

Source: Government of India, Directorate of Economics aid Statistes,
Ministry of Focd and Agriculture, Etonomics of Farm Manapgement ,.
Kerala, 1G62-63,




Table 3: Composition of Feod and Cost of lMaintenance ner Draugit enimal
In Difforent Size Group of Fams (1562-63 )

Siza group Value of Value of Vrlue of Total lMainte- fwvezge 7 of
of Tarms fodder covicontra.  Jdtoms ‘cost nanec annuel porelm-
(acres) congred  te consumsd othoer of cost mainte- gsad  fesd
than raint-por wor-nancc  consued
foed cnanceling cost peor
per  day day (s, )
e annur
0-1.0 106.45 72 .G/ 8S.76 266,15 3,51 0, 64 SN
1.0 - 2.5 116.88 2G04 103.68 246.0 2.28 0,58 56.2
2.5 - 5.0 G6.56 51.86 55.5/, 243.6C 2,41 0.53 L8,/
5.0 ~10.0 113.63 56.56 47.23 217.15 2.9 0. L4 46.3
10.0-15.0 102.26 36.7S 12,05 201.13 3.4 0,42 32.7
15.0=25.0 76 .85 41,51 ThAB 194.8C 343 0.46 24.2
A1 102,38 53.48 71.51 2R27.10 2.68 0.51 3¢.1

Source:  Govermment of Indin, Pircctorate of lceonomics and Statistics,
tinistry of Tocd and .griculture, Commnity Dovelopmund -

. Y . ~ T P Con e, ) - a0y

and Coopemtion, Jleonpmics oi Farm lanasoroat, Koweia (1962-63)

r Pt |

Tho avorage mudoy of drausii aninels, »nor helding and por acre in
the villages surveycd coucs alouu 0.58 and C.09 respectively., Tae nuibur

of draught animals per acrye is found te decraass as size of holding bocom:s

lergor.,  The higher intongity of draught andimals per acre in susller size
i Jdue to Lhedr Indivisibility -~s an asscet., Thwo Lorgor
ol holdings/ars in a position to usc bullocks nore Tully with the rosult

thet the area operated per draught animel is hipghier in them. Thus the

apparcntly highor aveilability of drauwst arnimal por acre in smallor size
fron _

aroup of farms conceals the disadvantegey which indivicuwsl small holdings

sulTor; possessing no drawsl cattle o possussing inadc-uate nwiuers o

beins not able to use the : cconomically.

3



S Draught animals are mainly used in crop production, Out of the

65 days employed on an average in thy farms swrveyod during 1962-63
around 63 per cant of tihc dayz, tlioy are used in crop production, Hirod
out accounts for another 20 per cent of the cmployrent, The number of
days omployod in crop production is found to be higher in the larger aizc
group of farms whereas tho number of days hired in is found to be hizhor

in the larger size growp of farms whareas the number of deys hired out

ig found to bo highor in the smaller size groups (Sece Talle 4).

4 significant featurc of the employment of draught animals iz the
cnormous wastage of animsl labour power. The amul rete of mecimloyment
of draught animals comes atout 81 per cent. The degree of unerployment

O.f‘

[k

drayght animls is found to be more . in the simller size group of

farms,

The degree of wnemployment of draught animals is highor in Korala
than in many other States. In the. Yest God.avam district of Andhra
Prﬁdcsh it is.around 69 por cent, in Guttéck district oi; Orisea it con.c
abeut 67 per cen‘t'_, in the Muzmfar lzgar district of UP 7S por cont and
in the Ahmednagar District of lakearasatra 57 par cent. Table G_provic*::;v.

data on the degres of unenployment of draught*animals in a fow States,

‘Since draught aniwls are mainly used in crep-production, high
scosonality in their use may be eipected, While dato pertaiming to the
gcagsonal patterns of cmployment of draught animals-do show variations in
the degroe of utiligation, it is significant that oven in the menths of
July-éugust and Novomber-Decenber which are the peak sowing scosons

in the regions wacre F.M,S. arc ¢onducted, the high- degrec of



wnemployment of draught. enimals implies the oxistance of surplus draught
anirals, The higher level of uncmployment of draught animals in smaller

holdings shows that this surpius is higher in these size groups.

Table 4: imployment of Draught inimals by Size Group of Farms

- ———— ——r P L S L S e e Y

Employment of Draught Animals o Hired Por Total Percon-

et e s S i . ey S 2y e e e B i

Size Group In Crop Per- Other Per- Bxchan- FPer- out cen-days tage of
(acres) produc- cent- than cent- ge or  cent- tage gge]gg'amml
tion ift age ye& unormloy-
age crop age g g D Loy
prodn. nent
0-1.0 13,3 27.6 - - - - 46,1 72.6 49.4 81.4
1.0- 2.5 23.6 8.2 - - - - 16.7 29.7 4S.6 86,/

2.5 - 5.0 37.7 52.3 5.4 7.6 6.0 12.1 25, 36.4 71.2 80.4

5.0 = 10.0 50.4 59.5 23.4 25,7 2.2 3.1 8,17 9.2 87.¢ 75.C

10.0 - 15.0 €8.6 73.0 3.2 4.0 5.8 7.6 2.9 3.6 81.4 77.5
15.0 - 25.0 78,2 82.0 7.4 7.7 1.7 44 - - G5.4 73.8
Above 25 96.4 - - - - - - 1G94 T7IA
A1l 43.5 63.0 7.6 11.0 4.0 5.2 20.120.1 6.0 21.0

Source: Govemnment of India, Directorate of Economics and Statistics,
Minigtry of Food& Agriculture, Economics of ' Farm Manarement,

Kerala, 1962-63

Note:- The normal working day for draught animels in the regions sur-
veyed is four hours,



Tatle 5: Seasoml .dmployiritk of Draw i Anicmls in Kerala (1962--63)

Labei el L L R R I e Y —— cavm L N LT LR LIS T

Hontl ApTil My Juno-.Jul y- Au'ust Sept Octo. 1-:ove_; Nec., Jan. Yeb,

Fo. of days

Sravgirt ani-~ . »

als arg . 3,18 2,02 P ? S.60 .12.36 L. ,6 2.56 571 7.73 3.01 3.50
exployed Coh o mann R AR oo

“o, e 4 -

Desrec of

une: PLoy- _ _ :
nent . 72,7 S3u44.92.37 74,1 60,1 83.4 G440 TBL6 TS S 896 74

Source: CGovernuent of India, Directorate of Iconomics and Statictics, iidanisiry
o Tood and Azriculture, wconoirics of Farn Manajeent, Larala (17 r,waj )

”

0. An important difference in the emmloyient patiern of Jdzausht aninals
betveen fieit]a and the other States is the very lhigh nronoriion of bnllod!:

Cors alred In all size groun of faras, Asg is evident fron Table .4, in tie

42}

ize group (0~1) acre, arounc 5 ner cent of the bullock days ave hired ou,
L0 81ze of holtinz IneTrzasSes tlie proporbtlion ol Lullocic cavs Edred out 18
fowd to decline. - %hen lioldings of all sizZes are considered aromyl 20 niw
cent ok e dlocl: days arve hired out, This nronortion is found to le

che ndghect in Iemla abcnz all the States in the cowmtry where I'.11.S.

are conduched (ec Table 6}, For instance, in tie West Godavari lHstrich

of nhra Prodesh ondy aroutd 8 per cent of the bullocl davs are dred outb;
in the Muzzafar ila ar district of Uttar Pradesh it was arowmd 3.4 and in

the dislrict of Yooidy ard 2/ Pharranas of W.Bengal i% words out to te crom’
12 and 15 per cent; in Sarbalpur disht, of Ovissa it comea alout § ne=v cont

wnd in e Vidharbha resion of Maharashim aboud 5 par cont and in the 2271



Table 6: Percentage of drauzht animal days hired out and

degree of unemployment of draugiht enimals per

anpum in a few selected districts in India

ihmber of days -

Degree of Percentage of bullock

Districts unemployed animal un- days hired out to total

employment  number of days unemp-
‘loyed

Pali 284 77 6.81

(Ra jasthan 1963-69)

Hoogly and .24 Phoar- 307 85 15.39

ganas

(Wlest Bengal 1956-57)

Sarbalpur

(Orissa, 1961~62) = 260 71 2.55

Cuttack

(Orissa, 1967-65) 246 er 12.9

e lem and Uoimbatore

(Tamil Nedu 1955-56) 246 67 12,6

Weat Godavari R52 65 7.9

(Andhm Pradesh

1567-68 )

Abmed Nagar

(Bombay, 1955-56) 157 54 2.3

Muzzafar Magar 268 73 2.4

( Gttarpradesh

1566-67)

Quilon and Allepey :

(Kerala 1983-64) 296 81 20.1

Source: Direciomto of Rconomics and Statistics,

culture, iconorncg: of Tarm Manapgement;

) Pali District, Rojasthon (1$63-64)
) Hoogly and 24 Pargunss,
; Sambal ur digbrict, Orisss 1963-64 ) -

Cut‘b:‘ District,

PN T ——,
30 WV W =

rissn

W.Baxgal (1956 57)
(1%7-68)

) West: Godavari, Andxa‘a. Pradosh (1067-68)
) Ahmednagar, Boibey (1955-56) -

) Muzzafar I\af'ar Uttarpradesh (1‘367-68)
) Quilon and Allop;oy District, Kerala (1963-64).

Ministry of Agri-



district of lajasthan around 6.8 per cent. The high proportion of bullock
days hired out in-Kerala comparsd with other regions in the coumtry refle=
cts the existence here of well-developed bullock rental market in the

village econony,

Around 6/, per cent of the famms surveyed did not possessz any drau :.%
animals at all. They therefore completely depended on hired bullock la cur
for their plougsiiing operation, The small sized farms which oynod bulloshs,
because of their small size attempted to maximise the employnont of thoir
draught animals by hiring thenm out. Since the percentage of lhouseiolds i -
inzé;gimalséizzher than those owning draught animals, hiring-in of bulln~!:
labour is found in all size groups of fams. Data pertaining to the
nurber of owned and hired draught animal days in diffcrent size group of

farms are given in Table 7.

Teble 7: Mumber of owned and hired bullock labour days emploved in diffTerony
size groun of Ifaruag

Size of fam Humber of owned Number of Mived a2 poit-
(acres) draught animal  hired bullock Total centage of
days per holding days per holding total
0-1,0 68 28 1 25.2
1.0 - 2.5 a5, L6 131 35.2
2.5 - 5.0 720 456 1176 38.¢
5.0 - 10,0 3737 <88 4725 21,0
10.0-15,0 2091 1588 3682 43.3
15.0-25.,0 1572 1071 2643 40.6
25,0 + 3538 1821 5359 33.9
All 1651 637 2289 27.9

S s . e . g - § ————— ——— ——— -

Source: Govermment of India, Directorate of Uconomics and Statirstices,
tinistry of Poeod and Agriculture, Cormunity Dovelopnent and
Cooperation, Economics of Fam Managensnt, Kerala E1_9_6_2.:§}_)_.




The proportion of bullock days hired in is found to be higher than

the pronortion of bullock days hired out. This is reported to be due to
the hiring in of drauzht animals from other regions into the villages sur-

veyed during the ponl: dowing seasons.

The main findings of this section are summarised ‘ as follows: {1) Exa-
mination of the pattern of holding and level of utilisation of draught
andmals in Xerala showed the .existenc. of surplus draught arimals in

a2ll size group of farms, It also revealed & high level of hlnng out

of bullock labour in sraller size group of farms and hlrmg in larger

size groups; (2) Insterstate comparison of the pattern and level of draught
animels shows thaet thoir nuwiber per holding and per hectare as well as

the level of utilisation is lower in Kerala than in other rssions in the
country. The proportion of Lullock days hired out is als found to be

higher in Kerala. A1l thig indicates tlat in Kerals thore is (1) cnormous

yastage of aniimal lehour power and (2) the oxistence of a rental market

for amuziit ardnals.

iT

Denand and Sunply of Draught Animals

According to the 1956 livestock Census, the population of dmught

anitals in the State was around 8.59 lakhs and it declined to 6.2 lakhs

or 1872, Du:c"in{-; TS56 the nuwiber of draught animels used in transportetion

alone was arouwnd 44 thousand and by 1472 the corresponding number was

cnly 22 thousand. This suyigests that the reduction a was mainly in the

nwber of thosc used in crop production. The averagc rate of decline



in drauglt, ahimal population during this period was around 2 per cent

per annum. It may be noted that this happened during & period when tho
cropped area was increasing at a rate of 3.1 per cent per ammun., The
area under paddy was increasing at'a ra.te. of 0.9 per cent per amun,
during this period., A sharp decline in drauvght animal &t a time when
cropped area was increasing was obsServed only in Kerala among the different
States in India.?-"‘/ To wnderstand the factors which led to the decline in
draught animal population it is essential ‘to look into the faclors whish
affects their supply and the demand for drewght animals. The main fac-ors
wlich affects their supply are tho price of cattle, cattlafeeds, rilk anc
beef. On the demand side the rmain factors are: (1) Size and distribution
of land holdings; (2) availability of mechanised power in agriculture;

(3) intensity of hman and bullock labour input in agriculture,

Price of Cattle, Cattle Feeds, Milk and Beef

One could possibly expect some relation between prices of cattle
and cattle teeds on the one. hand and the prices of foodgrains, beef and
milk on thd other. If the price of foodgrain increases the price of drnugit
cattle would also increase under situetions in which there is keen coupe-
tition for the same agricultural resources (like land and water) by altser-
native uses ( 8oy growing fodder for animal consumption and cultivation
of crops for hwmn consumption) particularly in the context of rapid popula)
tion growth.:a/ Since there has been no diversion of land and other
resources in Kerala from altemative uses to the cultivation of fodder it i
not possibile to expect any relation between rise in foodgrain price and pvif

of draught cattle.



Table 8: Straw ~rain ratio for traditional and high-yisldinz variety

of paddy in Kerala

- - b B

‘ilean Grain Yield

Vasdicty

s

(Kz/1m) HMoan straw yield (I:=./ha)

Plant Type Croup

P by U S Y G et B B Y S e g S Fe SR TP YA

Dvarf (HYV) Mediu: duration 3700

~do- 2rly duration

(65-11C ‘davs) 3160

Tall (local) Mediw: curntion2343

o~ Farly duration 1800
Tall T Mashoori
(125-135 s, 1C80

3500 -
2750 2800,
2800 -
1100
2400 -

1700
(.46)

1700
(.54)

2500
(1.07}

e e

1450
(.47
1850 1650
(.67) (.c0)
3800 -
(1.36)
2250
(1.24)
2800
(1.55)

tediw: durntion:

&

Short Duration :

Mediwy Duration
tall

Arly duration :

Jaya, T8, Sabari, Bravathi, Aswathi,

Annapurna, Jyothi, Thriveni, Tohini, Supriya.

P, 1,2,9,2(-, (i‘i:-?st crop)

Pth., 4,12,20;
2tb. 10,

Note: Iiqures in brackets in the mean straw yield columm gives the

straw/grain ratio,

Source:lice esearch Station, Patanbi, Kernla




10. Data on the price of draught bullocks an’ wilch cows are available
fron’ 1562 onwards at current prices. In order to find out tne chanie in
their conclant prizes over the ya.rs the curront cattle prices are deflated
with conswumer price index te net out the effect of changes in general
prices. The resultant price of drausht cattle and wilch cow arc given in
T2l:1le 10, In rfeneral an increase can e observed in the real valus of catils

over the years.,

171, One posaible reason for the inercasa in real value of cattle in tha
State may be the increase in real price of paddy straw and concentrates.

The rise in the prico of naddy straw may be due to the deciine in its pro-
duction caused by the introduction in the State in the mid-sixties, of i n
yellding varieties of paddy whose yield oi paddy straw is lower than thas of
traditionzl varieties. This 1s evident fronm Table 8 wiich gives the st:ﬁw

grnin ratio for traditional end high yielding varietics,

fJowever the rate of adoption of high yiclding variety of paddy o
been eler in the State, The p-r cen“asc of arca wnder H.Y.V, in 1¢72-73

was only .arcund 24 por cent of Ww meml aree wder peddy.

Yet this might have led to scme oxtent to o decline in the r-te of
inerecaso in the output of paddy strus in the Stete and weuld be one of - o
rorsons for theo increase in its price. The more important ros son nay L.:
the increase in the bovine ponulatior. at & rate faster than that of t.> out-
rut of paddy straw. The rate of grosth in output of paddy strow during the

er cent

last 15 years was 0,9/ per annum while the annual rate ol ;rowth ol borins

population was arcund 2,7 per cent.é-/



_______.q_,h.—.-—.__._—_-.-._.._.--.‘-.....—__—..-.-..._——-__-.__.-—-_._..__.

Year Draught Cattle Index Milch cat*le Index Milch tuff=lo

- emm em mm e o mw Em e Ay Ba e me W= TS =T oma e mw R

196263 286. 10,0 186.0 100,0
1963-64 290,8 101.7  191.2 102.8
1964-65  290,1 101.8  193.9 104.3
196566 292.0 02,1 197.5 106.2
1966~67 294.0 102.8  201.8 108.5
196768 295.1 103.,2  216.8 111,2
1968869 296.8 10%.1 211.2 113.6
1569.70 294.8 104,1 216.3 116.3
1970-71 297.7 103.6  221.7 119.2
1971-72 296.2 02,9  227.1 1221
1972=73 294.2 103.1 236.5 127.3

1973~74 294.8 103.8  239.9 129.0

m ra e i s mm e ey mw A = me mm o b= S e m EEm mw ws e ma W mm omm

P

f T — rm e

Index He tuifalo Inde. Cow milk Index beef Inde x

i e e me  hm e o B b o mm

100.0 339.0 1000 0,810 106.0 1.390
1011 341.7 100,8 0,830 102.4 1,406

102.8 347.1 102.4 0,840 10%.6

103.7 349.5 103.1  0.852 105.2
104.6 351.8 103.8 0,865 106, 8
104,9 353.5 104.3  0.870 107.4
105.8 356.6 105.1  0.895 108, 4
105.6 355.6 1049 0.897 109.7
105.2 354.5 104.6 0,850 110.2
106.1 357.3 105.4 0,910 110.5

1.419

1.433
1,445
1.458
1,462
1,456
1,462
1,472

106.3  362.0  106.8 ©0.520  113.8 1.477
107.1 360.6 106.4  0:540 116.0 1.48¢

- mm S h b EE e W R mew v A mar M R ER . R oEm mm mm mm s e mm ma E



Price of dray 11t cabkle, nileh hovipes, cetvile feedr, ;dlk onc buel in ‘arela
[ S
Yonr Bui'ifalio Incer:  Sui'falo fndex Paloy Indox Oilcals Iwens Cotton Ticlex
i1k oeat : strow seed

1€.52--53 Q.20 100.0 0.985 100-0 84,0 100 C.38C 100.0 C.580 100.0
106364 0.582 10C.0 1.000 101.5  87.0 101.2  0.286 101.6 0.5¢5 101.8
165465 0.53¢ 102.1 1.020 103.6  85.¢ 103.4 0,355 102.2 0.602 102.2
168556 0.S40 102.2 1.120 103.5  8¢.¢ 104.6  ©.395 104,.1 0. 504, 1042
1656-67 0,50 103.3 1.010 102.5  G0.¢ 105.6  0.401 104.9 0.610 105,2
106763 0.95., 103.7 1.020 103.6  91.3 164.2 0,404 104,.¢€ €.513 105.8
1C55-68 0.¢87 107.3 1.00¢ 102.4 G2.5 107.5 0,403 105.8 0.516 106.3
1C68-770 0.S84 104.8 C.c7¢ .. 92.¢ 108.2  0.4C7 105.2 0,622 107 .4
1670-71 0.970: 105.4 ¢.s87 cc 8 .2 0,625 107.8

8 %
O O
—
=
o
()
. '
o)
R
—-—h
[}
-3

17112 0,571 105.5 0.578 cc.0
167172 0.$71 105.5 0.¢62 7.7 9.4 169,
19‘73"7‘!{ 0.9% 105-0 Oa958 97'0 94-9 11

T AT Tl e AT CERmA . eamENs ta e e e ——— LT, M k w e e - 4 T e e

Source: The data 1s coiputed fron the Bullstin of inimnl “ughindry Stoiistica,
Note - The price of drau mit anirml is tor c¢mau ht anials whcre physical condidons is zood.

The price of milch andinal is reported lfor one litr: of somin: milk-yield in (1-3) months
of lactation.

The price of wmilk, beef, straw, oilcake, and cottonseed are rescrted for cne k-.
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Zelative Price "atios
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Price 011 Cotton Strow On.lcs..m Cotton.- Straw Odilcake Cotton- :traw O:.lcal 3 Cotton—iilehr _dlk T, ilk  ldlen

Year  of cake seed sead —-==>= geed =z == 888 cattlapocr Bomest *aloe
caxe S8 ‘Beef Beef @ SSot- " _8eg o S ~2Beef B.meat  Dbuffaloe
gtrew il ik Beef Eluiiab BTl T, Hilk ?uf E st B.ifeat Drau; 7t draught
price © . cattles buffaloc
of cow aea

millc

1652-63 106.1 G460 2.715  61.¢  0.273 0.417  S3.47 0.413 0.530 0873 ¢.386  0,58S  0.650 0.530 0.934  0.4%6
1663-64. 104.8 0.455 0.717 61,7  0.275 0.421  S4.A41 041G 0.8445 0.868 0.383 0.595 0.659 0.550 0.922  0.447

1964-65 105.86 Q470 0,717 &R.6  0.278 0.424 91.82  0.421 0.642 0.372 0.387 0.5C0 0.%66 0.5G2 0.521 0.8
1665-66 105,5 0.464 0.709 62.8 0.276 0.422 95.05 0.420  0.443 0.883 0.387 0.562  0.676 0,565 0.927 0.465
1966-67 108.1 0,474 0.705 63.12 0.278 0.423 65.70 0.422  0.442 0.894 0.3S7 0.604 0.685 0.59G 0.941  0.466
1667-"8 104.G Quddd 0,655 62.¢  0.277 0.422 S6.12 C.423  0.543 0.891 0.3S6 0.501  0.707 0.557 0.935  0.467
1968-65 104.5 0458 (¢.6¢8 63.2 276 0.422  96.32  0.428  C.424 0.S13 0.3 C.410 0.712 0.605 0.S77  0.465

G4 C.456 C.679 0,734 0.517 0.985  0.470
643 0748 ©.618 0,584 0.471
J6AS 0,772 0.623 0,951 0.465
746 0,803 0,633 1,010 0,463
20 0487 0,748 (0.8C8 0,642 (.997 5

0
1570-9% 104.4°0-455 0,686 63.6 0.277 0.428 96.68  0.420  0.644 O
1971272 103.070.443  0.688  63.8 278 0,425 97.1S  0.420 0,86 0.S68 0.418
167273 102.6 0.443 0.680 64.1 9 0./2¢ 8,23 0.429 C.652 1
1673-74 100.9C.L4Q.  0.676 65,4 3 0.UA34 SS.05 CLA30 0,451 1

—

= N
(] A% §
[ —
o o
- -

R _r&\i. _1‘:
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mD O O

0
0
0
1669~70 103.3 0.45%4 0.695 64.0 0.230 C.426 95.62 0.422 C.t2.5
0
0
0
0

Source : Governient of Kerula, fniral Husbandary Desartnont,
Dullettin of J/inimal Hushandary Stati-tics.




12,  The fact thot the wiice of wmileh estile has increased at a faster
rate than the prico of draught cattle is reflected in the ratio of the price
of milch cattle to nrice of dran~ht cnttle. The price of mileh cattlc is
foumd to move at a faster rate than. the price of bzef. The ratio of the
price of milk to important items of feods like paddy straw and concenurates
was also increasing over the yoars, On the othar hond the mmtio of the p.icd
of beef to prices of feca wss decreasing over the years, #11 this is evident
froa Tabies 9 and 10. The price of wilch and drauzht bhuffaloe shows -~
fluctuvating trene over the years, The :vtdo ol e price of input to nrice
of buffalo milk and buifalo neat sliowved an increasing treond over L0

years,

The increasse in oucout price relative to fead price noticed in the
case of mouv wmilk indicates that the profitability ol cow milk production
nas gone up. Tie decicase in output nvice relative to feed price observed
in the case of boef indicates tlnt Ve prolfitability of beel productionizs
come down, In this situation in order Lo nect the rMaine demand for nillk
increase in the number of reimle cattle and iunprovement in their owality
snightt have taiten »nlace. '‘he riging demand for Lieef might have net by inclea~
sing the mat of slauzhiter of adult and youns stock male cattle. ihe tashor
iovenent of bz £ price relative to draught catile nrice indicstes thabt o i
yhat in fact did tolie nlace.. The increading trend in the mstio of ingud o

cutput prices in the cose of buffalo " will: and buffalo- meat shows that e
ftbability- of rearing huffaloes for milk and meat are om tiae decline in “le
State. DBecause of t.is ingrder to-meet the replacement damand for wmile: and
Araught buffslocs and alzo 0 nmeet the demand for buifale meat import fwea

neighbouring Statas migh®t have taken place, mather than rearing them here.



Because of the increase in recl price of feeds, t8 cost of cattle rearin;

4

h1as gone 1p ard resuled in the import of slaughuer aninals ard of draus™t
catile for neetin; part of ti» risin; demand for beef and the rerlacenent
derand for drausht animals. Draught and slaurhter mimals are imdorted Izon
the neizhbourinz Stcies of Tardl Madu end Famatekd where catile »rices are
generally found te o lower tian iy ierala, -nalwvsis of ithe data on the

r

Wwhtern gnd nagnliuvce or the uevenent of Tovine nopuliticn shows tlat
aroun¢ 30 per cent of the drauznt ani-.al nopulation in the Siwmie 18 irmer o’
fron outside. The duflerential prie movenent o-:served beiwecn T £ o
milch cattle is due to the intercction of these fadltors. “he e

this price wovesenis 1s also reflected clecrly in thie cuaanses in i sire

and composition ciitle nonulation in the Stale.

Casnge in #lze and Pistrilubion of land ‘olding

PR BRI

13.  Data on the projorftion of heousehelds owning drauzhit ond wls ane
punber of drauzihit and ~dleh animcls sev acTe and ser heloing are avelis’ o
from the surver of Land holdings 105611052 and 1¢71-72.  Zouweintidon ol
this cate pives veslvd clue To Lhe ohonge in the nudiar of drmuchl ans
ileh andials dn helddine Loleonming to different size }501(115'3;‘0-. Tha nuwoer
of drawsht anc .dleh amirals per acire in difierent size ~f heldis~s ars
siven in Table 11,
in
It is observed tihat/all the size voun off holdin s recoried decline

in the nuober of Arowht univals; the decline 18 howover shamer in iz
lover size _rowss. .wen thown considereble iancrease 1s observad in Lo
nrier of sileh catiic wer uwcre in 211 the size of heleinzs, 1t is tue:
11 sher in the sweller size of holdin o, Tads my be due te che hiwer
coorbuwdty cost on livcocuock feeds in the smaller holdinsn,  Crela’sly L.

1,

i fue also to Lhe ~smenglon of the villaze worket for ~dlll resuluin: ic



(Y] ’
Table: 11 Change in Number of Milch and Drau &% i-i.ale in
fference size group of farms . (1%61.-7" 0 1371..72

- e e ms me e M e e e

7 Tumber of Tareught” ~ 7 7 T 7 muwter of milk U7 T
Size of land- animals {per ha,) _ Percen- qpam .1s{per.hd’ Perce
holdlngs(Achs, 1961 62 1971 72 tage 1901 62 1971-72 tage

-# 0,49 0.52 0.32 -33" 1,28 1,89 +49
0.50-0,95 1.03 0.64 ~78 1.03 .1.94 +86
1.0 =2,45 0.19 0.12 ~32 C.O7 1452 +57
2.45~4.99 0.39 ¢.28 —-28 1,16 1.61 +39
5.00-7.49 0.61 0.49 20 0.45 1.17 +25
7.50-=9,99 €.68 0.52 ~26 Cah5 0.83 +28
10.0-12.45 0.54 0,42 ~22 0.50 ‘o.6§ +34
12.50-14.99 0.59 0.47 ~20 0.57 0.64 +12
15.0-19.99 0.57 0.38 ‘—33 0.57 0.6¢ +16
20,0-24,99 0.5¢ 0,42 -25  0.51  0.60 413
25.0-29,9° 0,43 0.36 ~16.  0.52  0.61 +17
50.0~49.99 .17 G.1; -18 027 0.48 +20
50.0 and above 0.22 CLTD ~14 0.38 0.28 420
Al] €.53 f,n2 -2 G.C2 0,84 25
Sources: 1. Goverm -t of Kerala, Bureau of Economi~s and siniisiics,
Report on the National SampleSurvey, 1€th itounl. Yer-la,
Tables wi+h Notes on Land Holdings.,

2. uOVPIanﬁ+ of India, Department of Siatiec ics, latiorzal
.Samrle Survey 26th Round, Tables on Lard HMoliir iz
Kerala. i ;



Tahle: 312 - Change in_estimeted number of Bural Households.,. Estim-oted
Area opersted_and Aversge  Area of onerational | holdinis.

- ome e o B e am e s e

Estimated No. of T Pslimated hrea” ;e; “Average Size

Size Group of operational hold~ FPer- £ 00 lacres) - Operational
Holdings {Acres, inws (00]  cen- _ Cel™ poldings
; fon o BN 6 . 6 e tage .- e e e .06..- .6_..~ tage (acres‘: .
L Yom-re avei-b2 - o TR ATI-TE 1961402 1y7i-72 196 6
0,49 11600 12800 =9.4 2249 1870 20.3 0,19 0.15
0.50-0,99 3643 2860 +27,4 2609 1830 he.1 0C.71 0.66
1.0 ~2.49 4138 3610 £#14.6 6362 5630 13.0 1.53  1.56
2.50-4.89 1990 1870 + 1.0 6933 £4A90 .4 3.45 3.47
5.00=7.49 534 630 -15.2 3207 3810 -=15.3 6,06 6,05
7.50-9.99 283 240 +17.0 2423 - 2040 18.8 8.56  8.50
10,0 and a2hove 277 420 -39.4 4233 11190 - 62,2 15.28 22,83
411 22465 22500 0.2 28018 32000 -12.4 1.24  1.46

M me s B M4 Be iar a4 mem Bm w0 L . ra e Tw  mm  =m MR M W3 e s ate lea b 4 e . %t s am ma e @m e me 0 e ey e s

Source: 1. Government of Kerala. Buresau of Economics and Statistics,
Report on the Oporational Land Holdings, lational Sample
Survey, 16th fownd {Kerala,
2. Government c¢f India, Departumt of Statistics, I'ational
Sample Survey, 26th Round, Tables on Land Holdings Keral-=.



& large nuiber of rural households teing up dairying as & subsidiary

occubation,

14. ‘n explanation for the decline in drausht aniasls in fifferant

Size groups of farms can be offerzd by looking into the chrnves in the
distribution of land holdinss in recent years. fnclvsis of +he data on
operational lancholdin-s available fron +the 14th znd 25th roumds of the
Hational Sample Survey shows cianze in the tatal nuber of . gherational

Iand holdinzs helonjing to different size group ov farme, e total ooewc-

G
ational area of rural households shows significant decline in this

period. “The operatdonal arsa of the ton size group of iarny (above 10
acres ) has ranidly declined vhile these of the lower oize trowy shows o

marsinal increase {(sec table 12).

4

The percentage distribution of operational heldings and operciici”,

wl

area of different size roun of faras is given in Table 21. Thoush t e
sercentare share of cverntional holding of widiuwn siz . -Toun of fams
(betwean 1 to 4.9C acrag) hes come dowm, their sihare of oremmiioral nres
shows significant increase. he share of operationsl holdins ond the
aTea operated by lower size ;jroups (s.C¢ acres) alse shows si-nificant
increase, Further the area of the 4cp size ~Toup of Inms (i.e. 2lova 17
acres ) has cone down. £11 tiis evidence for ihe ra<istribuinion ef 1-n
which has taken place aaon: different size :roups of holdinys, Zdnce Lie
reduction in operational arca has teken nlace only in the won size “romn

of farms, it 15 not nonsible however to infer that thds ns led to rodue

ction in drautht animal enulation,

15,  Since draught animnl e afe mainly used in the auvltiratic» of webl 1ud,
aore dnsignt inte the diwact of lond distribution on crau:hi andimal mooe-
Inticn can be ohtained Twr looking into scle of %ne riore ricent dota on wat

land holdings in leralz. ‘hese data available from two separaig soulr.:n



and strictly not cornperable are given in Table 14.

The date chows a eignificant decline in the wet land area onercted
by size holdinz alove 2 acres, Si-nificant icreasc is observed elso in
the nmulber of wet land holdings in the lower size groups; the total
arca opersted by then has also gone up. This in turn indiciates a redu-
cuoion in the denand for draught animals in the <izs of holding above 2
aeras gnd might hove :cen a nositive cause for the elimination of

-

drauzht aninale Jrom these size rioud of heldinrgs,

Degrse of spriculiural iiecharization

16. There are two ypes of mechaitical e uinuents; r‘bhoso which raduce the
need for tullocl: lablour and other whici aujnent it. Tr-ctors for examle
belonz to tae first zroup. “hay can lead to disnlacenent of T wilock
Tlabour, 01l enginoes and electric nuapsots on ths other arnd ay laad ei’iar
t0 an increase or to & decrease in the use of “wilock lahour. In areas
where bullocks arc used in irrigation, increas~ in mumb~s of oil angineas
and elecuric pursets weuld lead Lo displacensent of Tullocl: lahour, whils
ar dncreav~ tn arvi ~ldon eouwinnont in liltely %o 1ad to mero in-onsive
cropping welicles and thus to increasing denand for hulles) lahour. dinece
in Kerala dreushi andinls arc ro% used in irriyslbion suwrsosag, unlile in

othor narts of Iadia, 2 treav tractors s hullocl-laLour disnlacing wiile

Ly
irrization cquuaients are treated as bullocd: labour a»soriving.

17. Date on the .u mer of tractors gnd ~ower Hillers in “he 3hate are
available Zrom *“he quinguenniel Jivestock Census 2ports ane also in tiw
Decennial iborld Zensus of ‘sriculture (1€7C 71). .eccordinsg to 1€61
idvestoc: Census, the wher -2 tractors inm use was 274 which increasad
to 2154 Ly 1€72.  Cuh of “he total nuaber of tractors aad weower tillars

in use in 1¢72, around 40 percent wae owned Ly Jovoriuent avencices like



Table 13: Percentage distribution of operational holding and
operational are (Kerala - Rural - 1961-%2 to 1971=72)

— o e s W bw me e oas mm M AU ee s me mm mm ew e A me oy e he i ta am em e e mm A me o m

Percentage distribution of Percentage distributis

Size of holding __ operational houscholds . of overational ares
1961--62 1971=72 196162 1971=-172

040 56.9. 57.7 5.7 8.0

0.50~0.99 12,7 18,1 5.7 9.3

1.0 =~2. 49 16,0 6.7 17.1 22.7

2.50-4.99 8.% 2,7 1.7 21,7

5.0 ~7.49 2.8 9.9 11.6 11.4

7.50~9.99 101 2. 7 6.2 8.6

Above 10,0

A11 100. 100..0 100.0 10C. ¢

Source: (1} Government of Kerala, Bureau of Economics and Statistics,
Report on the Onerational Land H 1ldiugs ‘hural) Wational

Sample Suvvey 16th Round {Kerala.

(2} Government of India, Department of Statistics, National
Sample Survey 26th Kound, Tables on Land Holdings, Kerala
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2,0 523431 £¢.0 418278 61.2 0.80 724335  S3.7 544033 T7.5 0.75

2.5 - 5.0 522772 3.0 102257  23.8  3.07 43553 5.7 127172 18.1 2.8

5,0 - 10,0 10270 1.7 66013 101 572 41200 0.5 26345 3.8 6.3

10.C and

above 2375 C.4 33274 4.C 14,0 287 .04 3562 C.5 12.41
L1 538848 1C0 582862 100 1.15 7724¢5 100 701112 100 0.61

Sources: (1) Govermnant of ¥ewnla, Eu sou of Zeonopdes marf Strbistdcs, Swvey of
[aniloldings_in Femla (166

78

(2) Roveoue Divizion, Civil Supplics Doprrinont, Governnent cof Ferola.
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Panchayats anC co~operative societies which hired them out to farmers.
The nuiber of power tillers in 1572 was 627. The increase in number of

tractors and power tillers is given in table 15.

Distribution of tractors across different size group of farms are
available from the leport of the Census of World Azriculture (1e70-71 ).
It shews that around 50 »ercent of the trachors are concentrated in size
Jrous of farms bLelow 5 hectares. The noldiny of tr-ctors in relatively
small size group of farms ray be dus to (1) the existence of ranial maric
for tractors (specifically in transportation) (2) the fact that even thow
the ownership holdinz is small in this group, the operntional holdiny muy

be aueh higher thon ovmership holding,

One reason Tor the nurchase of tractors by larse formers in due to

(=

substantinl savings rendered nossible by tractor ploughing than by trac.
itional plouziiing. A recent study on the econoriies of tractor cultivation
in the 3tete showed that the cost of loughinz by tracters is such less
thon that of traditional plou:,-'hing'?/ The reason is the wrovision of clwan

creflit to the farmers hy the State owned A-ro-Industries Corporation.

18. Information omn the averase annual area operated by troctors with

aifferent horsepover and i's availability acrosg different size ;jroup of

5

arms are available frow the 26th rownd of the ilakional Sawmple Survey.
Ihe numbor of tractors available per 100 rural houscholds as oer this
Survey is 0.02. ‘he average area operated by trmctor for &
whole works out to he ¢.55, 'Tuere are only morginal varialions ohsarved
in the area overated by tractors with smeller ancd lar:er horssnouer.
coparison of the average -rea onerated by traclors Ln other States shous
vhat its rate of utilisation is low in FKerala (Sece "anhle 16). e avers e
nrea operated Dy tractors in Tilnr is 15,22 hectaras and in (itar Prades!

chout 53,78 hectares, 'he woin reasons for the under utilisation of



tractors in the State may be the predomimance of peremnial crons and plan—
tations in the ¢ ropping pattern and some of the institutional factors lile
the size and mmber of Fragients ner holding and their location.

The availability of tractors in terms of horse wower per hectare of
cropped area in the 3Jvate works out to be arowd C.012, There are only
maTginal variations in the availabilit;” of traclors among differmnt regions

in the State.

During 1¢71-72 the total area under naddy was arownd 5.75 lakn hectares.
If we take G.85 hectare as the avarage area operated by a tractor or a —ouer
tiller, the total area onerated by tractors or mower tillers would worl: oub
nearly 27 thousend hectares or auout 3 ner cent of Lhe area wnder wddy.
Tds indicates only negligible effaects of tractors on bulloclk leour dio:

nlacenent.

1€, The number ol olectric nums and oil ensines in uss in the different
districts are ziven in Table 18, During 1951 the nuaber of oil engines
and elecuric. numsets was 2.3 thousand and it increased to 20.( thovsand

Ly 1€72. 3Zub in terms o horsepower the increase in b2 nuwaer ol oil

[0

engines and clechiTic punisets is very low, Since drowyt andmnls ars not
zenerally used in irvigation in the Stnte the increase in the nunber of o3l
engines and clectric nyrpsets and horsepower availability, in so far as=
they inereased Lhe intensity of cultivotion, actually generited addiiiorsl

demand for drawiit power.

20, The incresse in the nwabor of households renortin- vet Lind culti-
votion (of naddr) and the decline in tile number of houiehwlds ownin?
draught ani.als, at o tise whea crepped area was increasin< end the vl
tLilivy of vrmctor mover was insi-nificant mizht heve lec large 'muihers

4

ol housaholids, o reater denendence on nir:d ndlocl lalour, This



Tzbles 15 Number: of Tractors and Power Tillers in Kerala

1961 1966

District/SBtate Tractors Power Tractors DPower Tracts Power
. o Tillers. Tillers Tillers

Irivandrum 3 - 7 7 59 40
Guilon a s 23 31 122 61
Alleppey 73 - 57 67 312 107
¥ottayam 87 i 61 16 286 74
Lrnakulam 22 - 35 23 328 105
Trichur 26 - 75 20 229 63
Palghat 23 - 108 16 445 St
Kozhikode 26 . 26 8 163 30
Cannanore 12 - 26 9 171 60
STATE 276 - 418 191 2145 627

- == ma o= e e mm R— a— S mE A4 e e e e Em Sy me Ew S S me s e S S S R mm e S

Source. Government of Kerala, AnimalHusbandary Department,

Kerala Statq_&ivestock_ggpﬁus'quprflf13§1L“13§§&_1972,




Table 15: fvernze dnnugl Area Plgushed by

T g - i g 4 B g a e = e n L
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sractors in few Stales

IR
DR

Biler

Andhra Przdesh
Ha rlyane
Gujorat
Mahamashim

Punjab

iverage Area ploushal by
tractor (ha,)

R A AL e P b iR A SRS e . e T v B S PR R P o s e 8

15.72
£3.75
10.83
13.45
25.58

[N

-G5

S.

o

5

- m——name

Mn i & o s

Source: - Goveinuint of India, Departnent of Stotistics, Netional
Siople. Survar, 26th Toeu Tehles .on Iend ‘Ridint'g

(Laspective Stese Voluaes),




Table 17: Horse.Power Availability of Tractors per Hectare of
Cropped Area

—_— m—— e~ e o . - [T ——— A s - i

Diz"nict/State 1967 1966 1972

Trivandrum 0,0002 0,0010 0.006%
Guilon 0.0002 0.0028 0,00856
Alleppey 0,0049 0,008% 0.0é11
Kottayam 0.0042 00,0034 0.0399
Trichur 0.0026 $.0094 (.0256
Palrzhat 0.0010 0.0G55 0.0202
Xozhikode 0,.0010 0,0017 00,0067
Cannanore 0.00067 0.0016 0,0094
Kerala 0.0017 00,0037 0.0120{

- A . mw ew mE e e R n em me EE me oMmm e S5 A M S A mE Y W M b E AR AU we = e

"Note: The Horse Power Avgilability is estimated by assuming

‘on an averagé 15 h.p. per Tzadice.



might have led in turn to the expansion of the bullock rental market and
to the emergence of a groun of farmers who own drausht enimals and hire
thEn out to othiors in-order %o maxiuiie the employment of T heir drauTit
animals,

The twentyfifih- rewnd of the Fational Sanple Survey provides inlon;-
ation on the econory of draught anmimals of the weaker ssctions of the ruwml
population,noural Howschobis DoSscoeinT one. pair or.iord of Srausht o4 s
roported thot the hwldinTt of dmudit aniinls for awn wes alrno wa e -
ciecd omd taat thoy vere making it ocemordeal by hdrin: oub.  Sixhy poreeust
of tie howcelds sasue,oint ne drouht anirnl reaertad its hwelding wnec-
ne denrl;  they were ndddns it ccorerdcnl by hirin: in orne ~nired,  The rz.

faindnt 37.5 nor catt of i crown were docirous of buyi v cnd ure O T

aniel if credit foeildities wore avoilable, Out of 2 hrnsoleldn cwndin oo
no drou-it anlinl 66 par cent rodorted the hirin: of drau-hb apinnlo coro
ocn . ordenl thon ewndn ;. Six pof cort of the households in thid rou:
wors howvever willin: te btuy oAl erodit freilitics wars ~wailamla
Loeut 21 nereent of £l hiwuselelds remerted both hdrin © and gwrdns deowe 15

nnioals witconodietl,

Intongity of raan ~ad bullock lolour uso

21, Date frou the i~y mano-enent surveys ahow that the intenddty of rvien
and bullock labour iunmut ner ccre of areca wmder noddy is i hor in o wnllar

nize holdin—s and st it declines as itie alzo of Leldain inerens

3

s, (Seo
16 ). In contrast to the above findin~s, vieilded by %he Fi,3. data, a

neore recant survey shous that in the srnller siza of oldin:e the ~wder

of hullock days iz low ~ud the Livdut of hw on Iabcur daye is hih, Tids
study wan conductod by the 3tate ©Crint Board of Lherals for evalwtin s

tao perforiionce of LYV of f\"ddy" in the Virinpu seoccon 1573--74 coveriii-

s oonple of 552 heuvscholds selocted fron 56 blecks sorond over 10 districto

in tie State (Sec Table 20). fcecordin~ to this study the nuwer of i



Table: 18 =

NMumber of Oilengines and electric Pumpsets in different

districts and its availability in terms of horsepower

per 100 hectseme of ares under paddy.

e R am me R e mu R Em M M me ome me EE me omm e o A S mm mm M g e S mm  wm mw owmm ¢

District/State 1961 1966 1572

Trivandrum 19 (ng) 14 (ng) 297 (0.t
Quilon 50 (.001) 47 (0.001) 534 (0.6
Alleppey 765(.005) 806 (.005) 2014 (.01
Kottayam 507(.007) 382 (.005) 898 (0.¢
Ernakulam’ 521(.006) 1922 {.011) 6770 (.3C
Trichur 1306(.007) 3056 (.140) 1263 (.1¢
Palghat 1198(.003%) 2220 (,057) 6892 (.10
Kozhikode 436{.021) 1260 (.078) 2810 (.10
Cannanore 735(.0a0). 1946 (0,10] 5339 (.27
Kerala 5937 (0.038) 1693 {.073, 28626 (.15

Source: Livestock Census, 1961, 1966, 1972

Note: The total H.P. Av~ilability is e¢stimnated by assuming on

zn average 5 H,P. per electric numpset and oil engine.

Figures in bracker gives the H,P. availability.



Table 15: Digiribution of Yumn and Bullock Iabour input per
acre in Paddy cultivetion (Virippu Season)

B D e Ll T T e T

Size of Distribution of hwan Distribution of bullock labour devs
holdings lzbour 4ays
Piougl 7 Gther Total Plou dung Otler Total
opirations operations
0~-1.0 15.32 106,46 122,28  17.45 0.81 19.30
1.0-2.5 16.11 C2.30 1841 17.51 C.87 18.32
2.5-5.0 10.51 85,42 75.G3 16,01 1.6C 17.61
5.0-10,0  S.04  63.71  72.75  13.13 145 19.45
10.0-15.0 6.84 54.4S 61.33 11.21 1.13 12,44,
15.0-25.0 2.84 R0.05 23.4S 5.03 1.7 7,10
411 6,22 4B .15 54,48 10.15 1.23 11.38
Source: Tovornment of India, Ministry of Tood and
Agriculture, conomics of Farm Manazencnt,
orala, 1962-G3.
Hote; I: the Tedons wiers Parm Manejenent Surveys

R g S e ot b B e e e e A R

Wwore: conducted the nor-al workins: day for
drauIht anioels was 4 hours.



Tablz 20: Input of IuLan Laoour and Bulloclc La.bour in ifferent_size of

—y mm—— e g o i A 4 i =t Y

Size of Dis L.nout:.on of bullock labou:r' D\:Lstﬂbublon of huran labour
holdings ... S&¥S o Cays_

Floughing Other To"ual Ploughin:_,-‘ "illing Ot.her Tota

opcrations operat cna
0-1 7,50 7.02 8.52 5.8 7.80 11.8 134
1.0-2.5 8.80 1,40 10.20 7.80. 6.60 g2.5 105,
2.5-5.0 12,58 2.10 1465 13.7S 2.0 66.30 83
5,0-10.0  12.18 1.0 14,08 14.70 120  64.2 80,
10.0-15.0  10.72 2.2 12,32 1m.60 1.% 661 754
15.0-25.0 5.18 1,80 10,95 10.80 2.10 55.3  72.1
ibove 25.0  9.89 1.60 11,49 11.30 1.70 56.7 9.9
A1 S.75 1.70 11.45 11,60 1.1¢ 56,3 40,0

e e 0 by = e B e e g e £ A R by m A g SRk e R T b et R ST RS et e e st 81 o S g et 1 U 0 B R B e e B S A $ T ed g A

Source: THigh Tielding Varieiles Programyie in Kermla
{‘J:l.rf:l.oau Padﬁv 1973=74), fnl aluabion Shudy,
Zvnlwetion DJ_._‘QEJ_OF, Stote Plannin: Boarc,

(D o Piiicind)




labeour days onpleyed for plouldny is lewer and that oployed for £i1ldin-
izher in tie gize roups (0-1) heectore and (1-2.5) hectarc. "hic su:-ests
thot in the srllor size Jroups ftiere io a tendency to incronae the inpus

of hwinn Iabour and roduce bulleck lobtour, The reducticr in bulleel nue in
the srller size heldins nicy bo due to the follewin: revsons; The plovwth-
iny ecperaticns fer o ddy cultivotion in hi-nly seascennl and the tig oot of
01ﬂ.tj.v-nt1011 bagice My Cewends on tha avnilobility of woter nd durvien of
the erop, tha nutbur of crops te be mised cte., The rnid deelin: i

nuboar of drmuht anionle in She Stvte dht have cronted condition: of
gearcity of bullocks eor traeters at the prepor tins of culvivetion, In
arens where supply o lolour is cbundant thoro would consoquatly ho o Lo
ency to increas: the inout of hwwar Inbour and r~ducce the o oL RS LS
labour copocinlly wicw conGitions in widehr the cost of Firby Jinnhs
arinnlg excesds the woyectel rolative rate ot which cultdsrs sl witl oo
-and plewsh ped colwisulen with handhes by $111in~ enn cornlon: She den to
in: oporaticns in © olet. This in tu.n ic rolated to tho axv-nb ol N
bo plouvhed. Fer insgtanee in Indooncsin, it uag abgoryxl Bt it Iav s

‘-
v

gize plots wwo Tnifrloon with wlov bovore frund to gpeoimmiie three tion
facter than in o 2ller olets.  ond culbSivation iz tharcfeors ore Iilkelyr
to be preforred in oonller plobs.” [z prede docnes of Linll forms 4 ooadcdyr

cultiva bion in the Stete ity boe ong of ths 1onsons for oo uss of handhne
-

for tillin~v. Tho erse studiecs of “he tire villaes W sre nrescntin e in tin
nxt seetion will -dve ore swrortin: ovidenco.

22, To s uo the zmonsion of tho elze of the harkot Tov
milk when the profitaidlivy of - ilk producticnr ms zone w snd biat of he:l
production s corz dam reswlied in the imnrove ont in qu lity ~nd t
ereass in bhe nuaber of Tennle ecatile pepulation and the raducticn in tho

swply of :nle cattle novulation. The re-~distribubicn of waol Land heldis oo



has resulted in the reduction in demond for drouzht aniinls. Sinee the
availability of troctor power for ploushin< is only anriinal in the Stote
it hac led to the¢ expancion of the hullock-rental :erket and also to th.c
increase in tho izn.tcnsri.ty of "rran labour innut and reduction of bullock

Intour input in guwllcr size ~roup of far-s.

ITT
CASE STULY

23. Inorder to brins cut the chanjes occurins in tho villaze ccenony of
Kernla consequent on the decline in the wwrber of drowht ariinl and “he

i pact of tractorization we have done case studics of two villases soloctad
frov. Trivandrul and Pal:zhat districts in the State. The swudy contres crc
" sglocted frow Trivandrur and 20l:hat districts for the follewing reasons:
(1) in the Trivandru: district the rote of decline in mnbar of dmuht
aniials bas beon Michor and the mte of ~routh of diorvin: faster than in
cuior districts; (2) Pal-hot is one of the rain paddy srowing belts in te

Stata where tiae npoce of wechnolodcal chomre in amricvlture hins hoon rmoid,

Tha e Vi1 Thee Tacrted oh a distance of & k. ., frow frivoairu:
city is sclected fron the Urivandrw: district. Cae ineriant fenture of
tidis villa o is the d=h lavel developaent of dinryin;, Thera arc two
diaTy so-oper~tives functioning in the villaowe wie supply dlk to the
Central dairy in ‘rivendrun city. The Brurcyoor vills e sclocted Lren
Alathur Taluk in Polsnt hag been zettiny irrisation woter frov the ihin .
puzin project since 1970 when hih-yieldin-= snddy wers introduccd for civl b
Civatien., Irrimotion puwps and tractors and clectricity be un to b usic
in this villare sinee 1€70, whil: in the nei-lbeuring villa - girdine

developients had taken »lace ol an enrlier neried.



Hundred and fifty households were selectod ot rmndon frot Nenen and
hundred and twenty from Erusayoor for tlie Survey, Daia o hho pattern of
holdin~ of drou-ht ani:nls, on sortnlity and birth rotss, en the tyaes of
feed ~iven and production anc nrlchins of x»ilk were collacted. T‘Iﬂe sutvay
was carried out in e fivst villa o in Dacarher, 1975 and the sccond

Villac in Janunry 1¢75.

24. On the selected housholds in the firsi villate (ie o) nrommd 31
psreent of the ares yns unCer poddy cwltivation whercosg in Uiy second
villaze ( ‘rumayoor) arovrd 82 nercont of the areamms under food~wmins,

2 out o

[l

Sixtysix cubt of the 152 wcusehiolds in Villoe 1 and
holds in Villase IT reporiel poddy cultivasion.  The distribution of
dravzht anirnls in the selected louseholds, the ruther ner acre -~ par

m

holdin; snd th= avsrn @ oren under paddy are ~iven in Toble 71,

In Villn7e I o Jarse mavbir of sl cultivabérs reoerte? naddy culii

vation., Beeczusc of tha Giffersncas in creuwsin: pritorn, the avera o arod

wider poadcy is fourd to be si-rifincutly Aif ersnt i e two villa -as.

15 out of o 24 house ™~ 1ds n Villa~e T and 72 ot ol €2 lcuselwlds
in Villa re II wlich roporvcd nodéy--culiivation neszossed drmwsirt andinela.
It ean be scan that the cvaile™ilily of drou vt oardivls sor elfins and

per ccre is simificantly Icwor in Tillose T towwr in Villn-s II,

One household in Villa»z I ond ¢ souselelds in Villo 2 IT sumexd
tractors, The one trglor in Vills o T iz ninldy uszd in tornaperioiicg,
‘the oncrationnl heldin-~ of the different houssiold in Villa o T owndic:
tractors was 13.4 acrae. Cut of the ¢ heuserolds i vills ;e JT poogueged
tractors 6 houschiolds Lad an avern—o cwnership holdin: of nround 22
acras; hnt the svernie operatioral holdin: was 33.7 neres, Yrobin:

guestions inte the possible under reportin< of cwnersiin holdin: rovealed

tllo 120 housa-



of the same farily hd baen

. [, |
coon: nenbers

hat benard division of liond
“ffected in ordor to evide Jand ceilin: lows and erriculturnl teoxsticn,

wog also soon that ocut ol e § houselolds vossessin: tractors four ‘cvd

clds arc "still tenenis and were involved in emgeg nendin; decision witlj

tribuncl for obtainin ; rizhits fron the former jeminzs,
In Villa :c I trecier is used for trnsportin- coconue and coconut

Prebhin - ques

25,
ticins inte the ron-hdria cof

ks on five doys in o weeln,
{1) the szizmc of b

1

L

e

trectors for nloujlun: reverled the fellowing frets.
(2) dcop plowhne for prddy culiiv-iion is g

plot wncer ponddy is s wvld;

gxdstent in this arec.
roortat

Out of tho €2 mnddy cultivatin: houschelds in Villaze T, 62
'l use of troctor cultivation was confined to jr-i--

hiring of trnctors. 'Mh
tinl plow dn, The foraers reported three ain ronsens Tor this: (1)

for virinou start belore the Lioimmin~ the Mongnon whew
. L T . | I,l_\ =) l
1 s dil{icult Lot I

tiliin< operation
~n¢ imiiial pleowiuns with: bhullecl:

c0il will BHo hord

“on’ for bullocks; (2) with the introduction of short durmtion 1.7V, of]
27ddy strains the pwdod of ploudidn nlsc-shoirtenad heceiugs of the nossile
ity of tokin< three crovs with the awveiloble ivid-ation w-ter; (3) durind
vhe peak genson of culsivoticn there ic shorta=e of labour, It i3 alio sf
st din householce hirin: ticctors thoy were ot needed for nlou:hin~ ho-
cause the ploss arc sall nnd scatterad ovoer larie aren,  Soie householos

ZLaens,

coportes that that trctowvs were ot cwvailable durin scn s

The oyners of trrctors in this villa o repoited on 2it avirase 10 Coys
in tie season for mm culsivauion ~iwd

(C lours a day) of use
to-ethor. Trnctors arc occnsionntly wied aloe in rmnsne 74
T

for hirins cub
Cne renson —iven iy Y forers for
ol

i - gizme of

5

L aure ongd Jferviliscrs.

wwlerutilisnticn of troctors is its i Porss pewer ond the
a use of

spoldnes wihdeh moka thedr use difficulit, dn soaller nlows.



tractors in trensvortation is ldimited because ¢f the doninance of pere-
nnial crops and plantztions in the cropping paitern whiic) doas not re-
4quire freouent transtort of inouse fron and output to the -market. The
cost per acre of nlouzidng oy usin: Wi: tractors iz also reported Yo Lo

higher for larte tractors tian for Mwead tractor:s or nover Siliers,

Out of the 51 houseiiolds in villase I owminy Jrausht anirals, 26
hongseholds revorted hirint of draught aninals for pldu'(;hin_'_? and thz re.-
maining househwold: Cid thelr tillin; cwerations Ly human lalour alone.

‘The wain reagon rosorved for hand cul:ivatiorn was tiz scorcity of drowght
-animals at the proper tive of cultivation and the hi~h cosh of Wirin: thewn.
The cultivatorsin the interaediate size Zroun also reporied savinyt of
Bullock lobour by using hianéhoe for one rowmd of tillinz and thus reduvcin:
“the nunber of TYounds of drousht aniwl doys usad, M¥ut in the hizher size
graups no such soving on vuilock labour was reported. The nuther of dave
.of drayght aninl Iohour ner acre is significantly ni<h in She lar;sr hold..
inge a8 is evident froo. Tehle 22, O the oth=r hand in willage IT the
nuiber of roucs plouzhed per acre was &Hizh in the gwller heldin s and
low in larxar holdin~s. The seller cultivato s in the lower ronges were also
found to hdire ouws ilocks to housalolds ounin~ no drawhli anirals. These

nouseholds lxviraed 1 traclors aloo Wwhonevar avoilahle,

sad drawnt i ols.

U

The rroup oi 200schoils owning tractors also nosses
The explanation yivon for the hwlding of drausht anials aleont with o ci.-
ors was partly sociclesical und sartly econordce. This growsr of culitivalors
considered the heldings of Jood quality draut andsels socially orasti-
ricus., 411 such ouseholds cultivated naddy in ¢iffer nt 2lots scotiors”
over differant places and they covlé not use taeir tr.cuwess for nlousds
in gone plots becouse of thels sl size and citficulty in aevinsg wreevso

from one plot fo cno “rer dus to lock of ronds,
I



The averase ¢osh of hirinT mer wodr of drautht an1n1 s in Hllnee
was 22 whercas in Villagze IT it was around f:18. The cost of wlowzhdin
with hired bLulleck lavour in Villave © cones te aout 223 wherens in
Villaze IT it iz chout ".174.

The functionin; of the ™wllock rental narket is found to he linled
o thc emonowic status of cultivators who liire in an hirscut owllocks,
Tor instance the culiivetors who advan<ed noney to persons who Mo ous
bullocks charsed no rote of imterest on such adv-enccs‘, the only conditig
is that the farzer should sce to it that wheir ploushing, eperalions are
coipleted in timz., The econo Lico.];l_}r otter of f cultivator whe hired out
Lullocks realised besides hirinz chargas, special risits like thz rihi

.nrovide the paddy strow al a nreLetermined price and wo 'arvesht ths crot

is such o way as-wo .wwidse ais incote fron rvent waves.

“he houselolds hiring in tracters remorted that the mmthar of worl
axiels was not declinin:g dus tw the wring of tractors. They alse chood

t~ Xeap CrAwat aninals cue te the wdertainity of fetiin~ tractors at 4

oroper “inv: of 2touing.  The househwlds posseasing craw it animals Lud

1

having ne lond for cuitivation were hirins owlh Lullocks onc warz tus

anrnint an addiddcncl dncones ilo additional aron was however remorted o
have been brourilt wwder cuitivation o8 a result of the introduction of

tractons.

26, One of the rcosons .pantioned in the arevious section for the dacliae

in nuber of drauigiat -_‘_'.‘i;u;-.ls and the 1ncrcase in mgrier of ~dleh aviianls

1
Az

TTOUDS Wos T amansion of the

saking un doirying as » subsidiary occuxtion. This iwothzeis is

1

strensthoned by the cvridence of the dictribution of =ileh animwls in e

¢ifferent, size crow» of holdingmoand the tarketed surolus of #dillr in e



Tonlo 210 Husher of Cultivators reporiing madds cwltisotion agdottan -

—— .

i%ts 2iohordls n

330 of
helliin-
(zeres

unfer mady  of drautit
(acres) . ._ordmals

Villame T Vi1~ T

I IT

A e Tk Pt e e b m e e 4 ewd R m P e A g B4 S 1+ P b e e ot B Bt e A

0-1.C 25 17 .28 0.7 - 12

1.0:2,5 21 15 0.6G 1.72 L

18 0,c8 3.7 3 3¢
2

7 16 3.24 8.18

[Ny}

2.5+5.0
5.0-10.0
| 10.0-15,0 3 g €.32 13.12 L 22
15.0-25.0 1€.17 3 23

32.56 -

—
(VS

Ak 54 c2 1.40 4.85 1% 1¢

N}
w7

Villess T; Heozen in Trivancrwe: District

Ville e I7: Arumyvoor in Palghat District.

ol

to aizz [
aron_wndor peddy, the nwlar of dr-uist andials for nor mere Lod o T oldin and

Villaze Villaje Vill- Vill- TBIAT° villa-
are I ago II

AL PN e R e Rt e A L e B - AR F i WA R -

eIl

1T

14

it

land holdinsg, Ehe avar-Se

eher of cultimidrs. [v.on~s oron  Distribution Muer of l:ouso- Funber per
holds reperting

hriber per
acry o aroa , eusa cld
___ holdinz of drmugh¥imder paddy .

¥ill- Vili- Vill- Vild-

arz T

L [ IST

0.27

0.20

are I"a7e I aze IT

- 1.47



two villages. The number of households which reporied holéing of :nloh
gnimnls the averaze yield per aninel and the narketed surplus of -xill =

Py

the two villages are given in Table 23 and 24.

It is owuserved that the hwbor of houschelds reorting holdin~ of
11ilch aninala is ‘doher in Village'I tian Villa:c I, The suab-r of -dleh
anitals per acre and ner holding cfn_d the gquanvity of il inrkebed is olro
higher in‘this villae. 'l'he‘variat'ions observad Labweeon the two villa |-
are due to the difTerinces in the size of the va¥te” for 'dlk, The oill:
produced in Villa:e I is ztmﬂcete.cl throwrh tue dairy co-onsrotives who
supply ndlk to the Central cdiry in the frivandru: city. In Villaws IT
there is no oryaniscd agency for collection of 311 ux ifis distribubicn «ou
gide the Villaze. Production of “d1k here is herafors 1idsed hy e
denond widh in the illasa,

The mrket.’ surolus of rdllk in both thn vill.reg ie form” o follicu

v

the cume trond, As €0 size of tha holdin: incvals-s who "virlese’ surlus

.

L)

of ilk is foun to dociine. It is 2lso seon thit ovet ouh doirying W
doeveloped as o swhaidiary occuptiion in hoth e vil’ | os, Jevelomont 'wo
baen hizher in Vilinge I wideh iizht have ceontriiute! te & lrre extent e

tha reduction in tho nuither of dinuwsht anils,

27. , The min {indin-g ouorgins out of owr cisy stuty ~re th. fellowin ':
(1) In villz ;o I thicre the aren Lmr.‘-er maddy ser holadn: 1z tew ond ths siaze
of the ixirket for i) is idghor doiryins hhe dovaloned 5 o subsidiary occe-
upation ot a fagter rote dm in Villaso I. Th: reductlon in usc of alder!
1abour and inerocse in input of hunan labour is ~lso f::pol"ia{‘: e e tldin e

nlace in the villace, In villoge IT vhere aves wieor »efdy nor holiing is
-

L

lorer and thoe sigs of twe arket for ~dlk is 1idto? tiue nuther of dwu-ht
aninls and the nwbor of tractors available for cuwlhivation in hihor,

Tiere is consider le under-utilisation of tractors in this villaiz and its
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ble 22: HNwbor of rounds nlowrhed per acre_in different size
group_of Farng

S semmanes e s AL e e —

— B L Lt TRl

Sige of N _ P .
noldings SRR Myncakan Pwnja
(acres )

Village I Villase IT Villase I Village IT Villa el Villo oIl

T i Pt ey B e e e P S Y g d B 4 1R 1R Ta R d s

s e e R, aras B N L LI T LA RN P

0-1.0 1.6 6.2 1.8 8.6 1.8 7
1.0-2.5 2.4 7.8 3.4 .. 2.5 g.¢
2.5-5.0 4.2 5.¢ 48 6.2 4.2 5.3
5.0-10.0 4.8 /a8 5.4 4eS 5.1 4.7

10.0-15.0 4.6 /.3 6.3 6.2 5.5 5.6
15.0-25.0 4.1 5.1 4.8 4.8 4.6 4.7

nbove 25 - W -~ e - Fal

m 39 643 42 7.3 4.2 4.6

LT



Table 23: Huiber, of milch and:als por acre end e E. }Qldmg and s

ol e biantors_renorid inz holdins of 1K anl\mls

e e e e me—————— e e LT e

— g el s ¢ e BmIE sl
. ] Y S
] ...|} o s .
Size of  ‘Mumber of Mowse- Mo. of milch Ho. por acre Mo, per housel:old
holding holda ani:als H s
(REITC8 ) it n e oo e ereimd
Villarze Villaze Vllla'fe Vll]ﬂ ze Villasze Vidl~. V‘i].la.,e Villape
I I3+ T 1T T azell | 1 T
R — . —raam N : Thall s - gt sy e £ TR (R 4
0-1.0 57 12 221 16 5460  h65 F.88  1.33
1.0-2.5 35 14, 145 20 2.55 0.1 6.14  1.57
2,5:5,0 16 18 61 .34 .10 05% 3.81 1.59
5.0-10.0 7 16. 33 46 0,65 0.35 .71 2.56
10.0-15.0 3 9 1% 34 0.4 0.26 6.33 3.7
15.0r25.0 1 6 S 29 3.57. 0.25 9, 4e3
‘Above 25 3 - 16 0.16 - 5.33
AT 115 76 e 157 1.7 0.35 7 4,07 2.53



Table 24: Average nuibor of aniivls in millk ab thz dake_of swyer and i
akaed sursliiz oI D11V afony cifforcal 51ac_of procucels

Size of
heldin~

- v

Number of aninals
in idlk

[ PO P

Vilt..

AYEINTO 1o,
per noléin~
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use has not lod to any sigmmificant reduction in drmusht ani-wnl

nopulction.

COIICLUSION

26. The rcduction in draushi cniael populotion in Keimla his iaken plac:
nednly throush the price mechonisa fron the supply side and ghantes in the
ciztribution of land hol inzs frou th: de ﬁq-’.‘-. gide. Since the comilabhilivy
of tractor nower in the Stoto is nolizible it resulted in the intonsivs

1ze of bullockg/buffoloes and clso in the reductich in usce of anirnl nower
and increnge in innut of huwin labour in small size of forma, In the abs:oico
of roliabls end sufficient dotn on the input of rmn and bullock labeur iu
“ifferent size sroup of famo ih is not possibtle to sy whothar the relgiie:.

or
botwoon the is one of substitutahility/of corpli:intarity.

AN

Sren in rq-:-;ions where the intensit of trctorization is adivher in. tha
State, ive utilisation rate is rewmorted to be low and hag nobt 1ed o any
i mificant reduction in *tho nuwrlier of Srouw-ht ani-~ls, Im thio situntion
the increxne in Lr-cicriention in the State oaw only le! e unpreductive

investiient bocouse it is not nssociatad with any suszstantinl reduciion in

crauzht aniinl poaulation nn” will only arrovate th tural une mleyont,
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The author isg -zuiteful to Professor i, Vaid-mnathan and Proleusor

Marvin Hariss for tweilr corents on an ezrlicr dreft,

3.

b

e

HOTES AID S EITHOES

See K.lmrayanmn ikir, Size and Potioim of Jovine noldings in Kerala,
{unpublished ), Centre Tor Developient Stucies, Frivendrun.

Tho othar States which recorcded decline in drauv-ut ani'nl ponaolation
in India afe lmlaorashire and Gujarat. In thesc States it is lound

to be cue to the reduction in cropoed area,

A positive relation Louwweont drice of dimurht catile snd prics of fooc--
grain wos obsarved in the case of Snchra Predesh ar’. Punjab,  Soc
C.lM. lanwuanta .ao0, Technolojicel Chan e and Listribulion of Graings
in Indian « riculiure, e 1dllan, ilow Delhd,

The outturn of paddy is estireted by usin: the folleowin: foriula:

7 =2 PTr wiere

sz = quentity of straw produced per annu:
P = quaniity of Paddy produced per mimunm
r = sgbrow Jroin ratio

A study on the sconotiics of troctor cultivetion in Kercla shows tlat
the cost of traditionol plouwiiiiy; by bullocks is simmificently hi juor
thon tracter olou niny, See, Governnent of Kerala, State Plannin:
Board, @valuation Scries, Mo.13, Impact of Trmehor use . on the FEn:
Econory of Iercla.

Sec Estor Bosrup, Conditions of Arricaltuml Growth, Iconomics of
Agrarian Chanse wider Population Pressure, Cocize dllon and fhwrin
L.T.D.
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