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PRE FACHE

The true perspective of a repgion can be discerned by
its per capita income, labour productivity, land productivity,
intensity of cropping, mechanisation, fertilizer use, varia-
bility of rain, soil, concentratidn of scheduled castes and
scheduled tribes and concentration of agricultural labourers.
Frqm_these points of view,'xégala, though not a backward State,
capnptvalso hewcalled a developea State compared to Punjab,
Haryana, Gujarat and Maharashtra. It's per capita income in
1970571‘Was Rse 586 as against all»India average of . 628,
Agriculture vhich is the predominant sector of the State's
economy has not de w2 loped much, The prevailing techniques
of cultivation yield a much smaller output than what is possi-
ble under the soil and climatic conditions of the State.

The present study attempts to analyse the characteris-
tic processes or factors which wi;l show ‘the economic condi-
tion of the Stateg This will serve to analyse the inter =~
district veriations in the agricultural growth rate (produd—
tion) during the period 1960-61 to 1973-74. Factors affect-
ing'the variations in the agricultural growth rate of produc-
tion could thus be identified. The uait area chosen for the
study is "Distriet". The study has bren done taking iato
consideration the five peak periods of production (with the
haely of indices of production).



With deep gratitude, I am indebted to my Supervisors
Dr. Se Naqvi and Dr. M.H. Qureshi for their active co-operation,
thoughtful advice and constructive criticism at every stage
of its preparation. I am also extremely grateful to Prof.
Moonis Raza, Rector, Jawaharlal Nehru University, Prof. G.S.
Bhalla, Chairman of the Centre, Dr. Aijaz Ahmad and Dr. S.K.
Bag for_their canstant encouragement and help they have ren-
dezed~for the compilation of the vork-. I am deeply indebted
to M;,lBhabani Shapkar Mglla Semanta, not only for his active
and generous ehcourngement but also for the provision of a
high éuality discussion in the course of my work. My sincere
thanks are to Mr, Prasanna Kumar Sshoo, Mr. Murlidher and
Mr. Tancja for their active supnort in the preparation of
the work.. |

v

( S. APARNA )

Tew Delhi
14th June, 1977



LIST OF TABLES

1.1 Percentage of labour force engaged

142
1.3
1.4
1.5
1.6
1.7
1.8
3.1
342
3¢3

3.4

35

in agriculture in developed and deve= 2«3
loping countries.

Growth rates of agriculture in some
%eviéopitgé countries, e tween 19582-56 4 « 8
o

Agricultural Produc tivity, average for

1967-68 to 1969-70. 7-8

Agricultural productivity yer worker

average for 1967565 Vto 1,96940; 9 - 10
Growth rats per annum in percentage |
between 1952-53 to 1969-70. 11 - 12

Derisity per square kilomstre and man=-
land ratio in India by States - 1970-71 13 - 14

Fercentage share of foodgrains to total

eropped area in India by States - 15 = 16
1970-71.
Rice ‘1m§orts {tonnes) and production :

- {tonnes) in &rala from 1960—.-61 to 18
1973-74,
Normal annual Rainfall (mms.) 33
Area Irrigated Source Wise in Kerala,
1960-61 and 1973-74. 35 - 36
Gross Area Irrigated (crop-wise) 1n
¥orala, 19€0-61 and 1973-74. 37 - 38
Total area and Area Irrigated under ' '
crops in Ferala, 1960«61 and 1973-74, 39 .

Rercentage constituents (Oven-dry basis)
of laterite soil. 41




441 Average annual rates of growth (compound)
in the net Domestic Produect of Kerala and 45
India at 1960-61 prices for 11 years from
1960~61 to 1971-72,

4,2 Fercentage shares of the different sectors
in the net domestie product of Ferala and 46
Indla at 196)-61 prices.

4.3 Sectoral shaye in State's National Income 47
4.4 Occupational Structure of Ferala 4in 1961
5 and 1971- N 48
4,5 Total empl nt Net value added per
vorkey and tal net valve added 1in Kerala
‘ and All-India (1955-56) ‘ 52
4.6 Tand Uss in Ferala 4in 1960-61 and
' 1973-74. 54 - 55
4.7 Proportion of Cultivated land to culti~
vable land 4in 1960-61 and 1973-74. 56 - 87
4.8 Availability of cudtivated and cultivable
land per agricultural workey, 1960=6} 859
and 1973=74.
4.9 Cropping Pattern in ¥orala by districts, _
1960~61 and 197374, 61
4.10 Productivity of Rice | | 65
6.1 Growth rate of agricultural production 02 = 93
6.2 Soil rating Index ' 94 - 95
643 Variability of rainfall | 96 - 97
6.4 Growth rate of the fortilizery use per '
1000 hectares of gross cropped area. o8
6.5 Growth rate of mechanisation Yndex 100

6.6 _ Growth rate of the Intensity of Cropping 102




6.8
649
7.1
7.2
8.1
8.2

8.3
844
8.5

9.1
9.2

Growth rate of the proportion of agricule
tural labourers teo agricnltural worke rs

Growth rate of the ‘proportion of rural
seheduled castes and tribes to rural
population.

Growth rate of rural literacy

Growth of crOp output in Kerala and
districts, 1960-61 to 1973-74,

Rzlative contribution of different els~-
ments to the growth of crop output -
Kerala and districts, 1960-61 to 1973~-74,
Correlation Matrix

Simple Regression equations, R ‘s
and 'F'''s

Correlation Hatrix | |
Order of the Variables added

Results of the Stepwise Begression
Analysis

Residuals from Regression for Kerala,
1960-€1 to 1973-74+

T sts of Hypotheses 1960-61 te 1973-74
Total Varianee Explained

104

106

108
114 - 115
116 - 117
121

123
124
126
128
131

139
140 - 141




LIST OF MAPS

Fg. No. Iitle Facing Page
1. Inﬁice_s of Production 23
2. Administrative Units of Rerala,
1960~61 - 1969-70 25
3. Administrative Units of Kerala,
1970*71 | | 25
4. Administrative Unius of Kerala, ‘
‘ 1973-74 25
5, Location of the Stite of Kerala 31
6_. Rplief of Kr\rala 32
7, Normal Annual Rainfall of Kerala 33
8. 'Rainfall Reliability in.Kerala, 1901-50 34
94 Soils of Ferala 40
10. Porcentage Growih Rate of Agricultural :
: Production in Kerala 93
11. Soil Rating Index of Rerala ' 95
12. Rainfall Variability in Kerala 97
13. Percentage Growth Rate of Fertilizer
Use Per 1000 Hectares of Gross Cropped 99
Area |
14. Fercentage Growth Rate of the Index
of Mechanisatian 101
15. Percentage of Growih Rate of Intensity
of Cropping 103
ie, Growth Rate of the Proportion of .
Agricultural Labourers to Agricultural 105
Yorkers
17. Growth Rate of the Proportion of
. Scheduled Castes aad Tribes to rural ° 107
. Population . .
i8. Fercentage Growth Late of Rural Literacy 109

15.-

RQSJ(OLLQ 'S -‘-mm RMYQSSI D7) .

A2




CHAPTER - 1

INTRODUCTION



CHAPTER = 1

INTRODUCTLON

The understanding of the contribution of agriculture
1s of speclal significance for setting up of goals of econo-
mic develcpment for a reglon, Agricultural dewelopment helps
the prdcess of economie growth i»n various ways. Agricultural
development means higher level of production of foodgrains
and othe;agricu’ltural products, higher income and better
standard of living for farmers. Agricultural development
holds out benefit not only to farmers alone When agricultural
sector grows, but its impact is algo felt in other sectors

of economy and accelerates the overall economy of a region.

Variouslecoaomists have attgmptad to categorise the
contribution of agriculture. Johns ton and_l_‘{illarl suggest
the following important contributions of agricultural sectort

1. Inc;vease.d food supply | o |

2+ Stepping up of agricultural exports

3. Increased transfer of labour resource

4. Additional capital formation

S5+ Additional purchasing power as a result of an
increasing level of income

1. Johnstony BsFe, "The Role of Agriculture in Economic
. Deve lopme nt", American Economic Review, Vol. IV,
No. 4, Septn 1961y pp. 566~98.
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Agricultu:e can contribute to growth by inereasing
efficiency of production and raising resources to other
sectors and by.adjusting the compensation and scale of out-
put to demand. It pfcvides surplus~o£ food reéuirements, is
an important source of raw material, a better return to the
farmer (ensuring higher yields) and moreover forms the base
for large number of industrial set ups in an underdeveloped

econony.

The role of agriculturs in rapld economic deve lopment
of developing economies is now well recognised by the econo-
mists. An analysis of regional differentials in the perfor-
mance of agriculture agsumes a speclal significance in this

context.

Agriculture is the backbone of the economy in a deve-
loping country lilke Indla where the total labour force emplo-
Yed}in agriculture varies frpm 53»to 70 pe:cent as agaiﬁst |
7 to 23“pereegtvin the case of develpped countriess The
table below provides an understanding to thls facts

TABLE -11

BRCENTAGE O ABOUR FORCE ENGAGED LN AG;{C!’I RE
N DZVELOFSD AND DEVELOPLNG COUNTRIES

b

Developed Countrieg centage of Labour Force Enga
| . - i Agriculture o

New Zealand 16



Australia ' 13

De nmark 23
Canada : 11
UuS.4. | 7
DEVELOPING COUNTRIES |

Ceylon 53
Brazil . 6L
Mexico - | 54

India , o 70

Source i= John W, Méllar " The Economics of Agricu1~
tural Development", (Correll University),
pps 4 = 36,

It 1s seen that most of the developed countries pro-
duge their foodgrain requirements and export with the mini-
mum percentage of labour force employed in agriculture. The
developin_g @:wntries_ on the other hand are unable to produce
thelr own foodgraln reéuigements inspite of 2 higher percen-
tage of labour forece employed in this sectors 1In the case of
the developed countries, it is due to the technological break-
through whereas Qevelop;ng countries are'gtill lagging far
behind. The U.K. produces ahoutAtwo—thiid*or its.total
agriculturél reéuigementsvwithvanly 5 peréent_qf its labour

. fbrce, U.S.A. 18 an exporter of agricultural commodities with



only 7 percent of its labour force engaged in agriculture.

TABLE 1.2

GROWTH RATES OF AGRICULTURE IN SOME DEVELOPING
: I een 1952-56 to 1965-

1 2
Mexico - 4.9
Thailand | 4.9
8. Korea | 4.4
We Malayasia | 4.1
Taiwan _ 440
Brazil 3.9
Turkey _ 3.6
Philipp;nes “ 3.5
Combodia | N , 3.4
Egypt | 3.0
Ceylon | ," . 3,0
Pakistan | 249
A1l Developing éoﬁqtries 2,8
Sarawak | 246
Indta 2.1

Burma 2.0



1 " 2
Indonesia ‘ 1.7

Souree ¢ Dagli, V.L., (ed.)y, A Reglonal Profile
of Indlan Agriculture.

It is seen from the above table that during 1952;-56
to 1965-69 the average anmual rate of growth of agriculture
in developing eountrieélwas 2.8 percent, compared to this
India's growth rate was 2.1 percent which itself is Quite
low even as compared to the rate of growth of deweloping
- eountries. Nbxieo,»?hailand and Talwan had a growth rate of
4.9 percenty 4.9 percent and.4.o percent rBSpectively. Burma
Indonesia and Mepal fall even below Indla, with a growth
rate of 2.0 pepreenty, 1.7 percent and O.1 percent respectively.

| The reed for food which is the outcome of extremeiy
low level of efficiency 1n agricultural preduction :demands
that most of the labour foree and land resources in develop=

ing countries should be engaged in agriculture. In the early

2. Dagli, V.L, (ed.)y "A Begional Profile of Indian
Agricultures.
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stages of development, 60 percent to 80 percent of the popu-
lation is engaged in agriculture, and 50 percent or more of
of the national income is generated in the agricultural sec-

B .
tor + This is very true about India alsos

Agrdiculture still'gemains as important as it wvas before
independence. .ricultugé is_the.séurce of livelihood for

nt of the population in the countrys The share

né gensrated from agriculture to the national income
was 51,3 percent in 1960-61, ”Abeutléé percent of the country's
total area, coﬁering abcut 1§§‘millicn ﬁectares is under cul-
tivation. With more land brought under cultivation and with
increased irrigational facilities India is now able to produce
about 90 ﬁsreent of her total food reéuiremeatSo The food

ahd associateqéaggicqltural pr&blemsiofnindia are'thué>inter-
related and are the results of the inteiactian of various
factors e high growth rafe of populétien, technologdeal
gaps 1in agriculture,rshcrtaga of fertilizers and lack of
capital to finanee investment of agriculture with a view to
improve productivity per unit o: land and labours Thus the
food erisis in India has resulted because of the low produe~
tivity of erqps,”popqlgtiOQ growth and extremely poor deve lop-

ment of the other sectors of economy.

3. John W. Mellor, The. Ecoaomics of Agricultural Development",
- " (Cornedl University), pp. 4 - 36.
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Agricultural productivity can be analysed from the
tw?_o different angies, i_'rbm thgp’eint of view of productivity
per acre (1. J.aud prdductivity) and_‘ per worker productivity
(1.0, 1aboﬁr pzfoduetivity:)l. &tvthe outset it mey be said
that the Indian agrioulture is c¢haracterized by both low
land and labour productivity.

Bagk , L] ,
e ¥erala : 2,716
2, West Bengal 2,223
R 2,102
4, Himachal Pradesh 1,876
5 Punjab =~ 1,859
6, Jumu & Kashmiy 1,724
74 Nagaland S 1,702
84 Uttar Pradesh | 1,447
9. Tamil Nadu 1,367
10. Haryana | 1,367

11. Bihar 1247



1 2 3
12, Orissa 1,555
13,  Andhra Pradesh 1,058
14, Karnataka | | 834
15. Gujarat 774
16, - Haharashtfa . 583
17, Madhya ?psﬂesh 539
18, Rajasthan 461

| ALL 1XDIA 1,037

Source : Commerce Annual, 1972, pp. 14.

 From the above table it is seen that the average land
productivity for the years 1967-68 and 1969-70 in India was
Fs. 19037, At State lsvel, the higest vas in Kerala (R.2716)
and lowest in Rajasthan (Bss 461)‘3; Land produetivity'is
very much dependent on the environmental factors, viz.,
physiography, éuality of__i;_hs solly climatic factors, techno-
logical facilities, economic conditlons ete. It is also
dopendent on goverament efforts in improving agricultural
:!.nputSoaud‘ the necesgsary infrastructure facilities, Difference

* 3, Commeérce Annual, 1972y pp. 14«
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in natural endowments can be overcome or neutralised by
human efforts as 1t 18 not possible to eliminate them com=-
ple tély. |

1 2 | 3
1. Punjab 3,195
2. , Haryang : L 2,022
3, Kerala 2,072
4. . West Bengal 1,819
5. Assam 1,707
6.,  Gujarat o 1,457
7. Orissa o 1,400
8. | Jomm & Keshmir 1,393
9. Karnataka 18:;

10, Uttar Pratesh 1,236
11. Himachal Pradesh 1,120
12, Rajastban 1,114

13, Andbra Pradesh 993



1 2 3
14. Tamil Nadu 955
15, Maharashtra 949
16. Madhya Pradesh 856
17. Bihay | 755
18. | Nagalangd - 409

ALL IWDIA 1,213

Source 3 Commerce Annual, 1972, pp. 14,

Labour profuctivity i the Indian sgriculture is low.
According to the E’étional Income Committee, average pradﬁctia
vity perlworker’_egg»ag_ed in agriqultt_i_ge._ for the year 1950-51
was By 500 as against Rss l?m.in__la_r_gg. indx;stria; establﬁishn'
ments a-;;d Bss 1500 ii_a'gem:mgme, transport and communications.
In otter i\rg;sds; ;abéur' productivity on land was the lowest of
all the sectors in the country. Labour productivity 1s cal~
culated by taking average yield per hectare of land and the
average"'-number of agricultural workers employed on a hectare

of land. -

From the above tabls 1t 1s seen that the average 1ab9ur
productivity for the years 1967-68 to 1969-70wis F. 1213 for
«India. It was highest in Punjab K. 3195 and lowest 4in Bihar
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‘Bse 755 (Nagaland has not been taken 1nto cohsideratian, as
the redqisiﬁe‘data4was»n9t availabme}. The inter-State
differences in labour productivity is smaller than in case
of land productivity, A careful study of the tables 3 and 4
reveal tbat 1nsp1t§\of 1an§vpgoductivity being highest in

Ko rala, productivity per Worker ;shhighagt 1n_9nn3ab._ This
supports the bypothesis that wherever 1andmproduetivity is
high, density of population tends to be high.

The followlng table gives an idea of agricultural
grovth rate in Indian States.

GROJTH RATE PER ANNUM IN PERCENTAGE

(S e £

States

1. Punjab 646
2, Haryana 6.0
3. Gujarat __ 5f4
£ Temtlma 4
5. Hmachal Pradesh 3.9

* G Orissa 3 ¢7



7 Karnataka 3.4

8.  Kerala - 3.0
9. Andhra Pradesh 2.7
10, Rajasthan 2,6
1l. Maharashtra 245
124 Uttar Pradesh 2.5
13.  Maihya Pradesh 1.5
14. West Bengal 1.5
. 15. Assap 14
16, Bihag ' | 0.7

ALL IWDIA ' 3l

Source : Indiagn Agriculture 4in Brief 1971-&
Comme rce Anmial, 1972,
From the above table, it is seen that Punjab ranks
first in tte country while Kerala oeccuples eighth position
and is more or less near the national average (Kerala being

3.0 & national average being 3.1).

From the above tablesl3,l4 andl5 it is seen that India
has an income per hectare of %K. 1,037, has a labour productivity
of Rss 1,213 an@ has 341 pez-cent comeund growth éata be tween
1952-53 to 1969-70. It_‘can}_:e inferred that agriculture is
hdghly diversified in the country. For example, on one hand
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it has highly developed agrieulturgl regions, like Punjabd,
Haryana, Northern §gjasthan, Westepn Uttar Pradesh etcs and
on the other hand 1t has sowe of the most backward regions
like parts of Madhya Pradesh, Bihar, Eastern Uttar Pradesh

etaoe

A major 1nputvby and large in the Indian agriculture
1s still the labour force and the land,”~Thougp 80 pereent of
India's population depends on agriculturé, there are variations
in temms of pressure of population on land. The table belgw
glves a staﬁe“vise picture of man-land ratio in India in 1970~
1971,

Stateg

1 2 3
Andhra Pradesh 157 - 0,31
Asgam » 150 019
Bihar 324 0420
Gujarat 136 0438

ﬁaryana : 227 0.49
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1 2 3
Himachal Pradesh 62 o.zé
Jammu & Kashmir ﬁhé. 0.19
Kerala 549 Qa«?&
Madhya Pradesh 24 9,49
Maharashtra 164 : 0.38
Mysore 153 | 0.37
Orissa 141 0438
Punjab . 269 | 0442
‘Bajgsthanl 75 0.65
Tamil Nadu | 317 o 0418
Uttar Pradfesh . 800 026
West Bengal 504 - 0416
ALL ITDIA | 184 | 0.30
Soﬁrce*

It can be observed from the above table that the pre-
ssure on land is highest, as a result naturally the man-land
ratio 1s lowest in the State of Kérala, Vi,e‘S‘ZlSa;hd..O.ﬂ-.’ The
highest man-land ratio is in the State of Rajasthan, 1.e., 0.65,.
The above ‘point is seen more clearly from the fact that Kerala |
has a population of 21,347,375 whereas Rajasthan has 25,765,806'
but the total eropped area is only of the order of, Kerala

* For Column 2 = Indian Agriculture in Brief, 13th ed., 1974,
- Table 1.2y Ds 2
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249334000 hectares while Rajasthan has as much as 16,729,000
hectares, but at the same time the density per sci_. km, is very
high in Kerala 549 persons whereas Rajasthan has only 75 per=
'vSons; It wouj_.d appear that the main reason fér the man-land
-rétin might be density, but there are certain othey factors

as well such as physiography, soily rain fall ete. for which
there are high varlations between these two states,

it may be gxpected that 1if pressure on land is very
high, then t‘_he fqodgrains should get a pmaom;igaz;tshareg Let
us nawusee_the actual -ppcgibié.‘i\.":u The follow;ag table ,g_iires
tthiarperee ntage share of foodgrains to total gro;apéd area in
1970~7L, in India by States. ‘

TARLE 1.7

PERCENTAGE SHARE OF FOODGHAINS TO QOTAL CRQPPED

Andhya Pradesh 71.03
Assam 75.22

Gujarat 52.21
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1l _ 2
Haryana 78,03
Himachal Pradesh |  91.21
Jammu & Kashmiy ‘ 89.37
Rapala | - 31.57
Madhya Pradesh 81459
Maharasbtra 66.§3
Mysore , . 6795§
Orissa ‘ 68.49
Punjab | 69,16
~Rajasthan - 7700
Tamil Nadu . . ' 63 .20
Uttar Pradesh | 84484
West Bengal 86,28
INDIA o 74,46

The above table reveals that Eesrala has got only 32
Percent under foodgrains, the lnwest“amﬁng:tye Indian States
and Rajasthan has 77 percent. This is a very unusual phend«'
menon, because with deusity of popalat;oé so high and the
pressure of populatlon on land also being high the cropped
area under‘foodgrains is the lowest of all the States. This

is the reason why Kerala has been cthosen to make a cempara~
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bive study of the agricultupal position of India.-

"_ K The Statetqf Kerala poses further a very interest-
ing problem when we look into the composition of 1ts agricultu-
ral output in terms of foodgrains an& industrial erops. It is
very interesting to note that £or subsistence Kerala is import-
ing a substantial amount of foodggains from the rest of the
_cquutry whereas the farmers are continuously golng more and
more for cash crops. Table 8 gives gbrala's plecture for depen-
danay of foodgrains and the production.  For this purpose of
comparison, anly rice the staple food has been taken into account

as it is the main subsistence ¢rop.

From the table (8) 1t is seen thét the rice production
and rice imports has an increasing trend;v This 1s shown in the
c’olumnsyé and ‘7 (‘;I’gble;i-s)vf; '.'Lhe c?lnmps ‘Sgndhé show the cha»q_u
index for production of riee and 1mgcrté_ofvriee.respectively.
This s;ho:wsw thgtvg higher rate of vg’rc_xwth 'of production 1gads to
a déqxiae in imports. T?e colgmps 9 and lo»show the proportion
of rice production and rice import to the ftotal availability of
rice (total availability of rice = rice production+ rice imports)
The proportion of rice imports has increased from 29.29 percent
in 1é60-ﬁl to 3?.41-percegt'in 1973-74 whergas thg proportion
of rice production has decreased from 70.71 percent in 1960-61
to 62.59‘peruent in 1978~74. The columas 11, 12 and 13 show



T Rice

“~Total avai- Fice net Tee Per  For Per

Years Rice Pro-  Chain  Index ~Chain , \ |

duction Index Numbeyr TImports Index Number  lability as %age Import Capi- capi capi

(Tonnes) | (Tonnes) ‘of riee to total as %  ta pro- ta avai

(Tonnes) avalla- to to- duction im- labi

| bility  tal of port 1it

availa- Rice of o;

| biillity Rice Ric

T --a 3 3 5 5§ 7 8 5 10 it 12 13
1960-61 1,067,587 » 7 100.00 442,049 - . 100.00 1,509,636 70.71 29.29 62.6 25.9 88.5
1961-62 1,003,930  94.04 94.03 600,325 135.81 135.80 1,604,255 62.57 37.43 57.4 34.3 91.7
1962-63 1,003,210 108.89 102.40 621,450 103.52 140,58 1,714,669 63.75 36.25 61.0 = 34.9 95.9
1963-64 1,128,056 103,10 105.66 662,186 106.55 149,70 1,790,242 63.01 36,99 6l.4 386.0 97.4
1964-65 1,121,380  99.41 105.03 888,000 134.10 200.88 2,009,380 55,80 44.20 59.5 47.1 106.6
1965-66 997,490 88.95 93.43 752,000 84.68 170.11 1,749,490 57.01 42.99 51.6 389 90.5
1966-67 1,084,060 108.68 101,54 541,000 71.94 122.35 1,625,060 66.70 33.30 54.7 27.3 82.0
1967-»68 1,123,900 103.68 105.27 624,096 115-,36 141.18 1,747,996 64.29 35.71 55?:3 30.7 8640
1068-69 1,251,350 111.34 117.21 905,000 145.01 204,72 2,156,350 58.03 41.97 60.1 43.4 103.5
1969-70 . 14226,410 98,01 114487 704,000 77.79 150.25 1,930,410 €3.53 36.47 57.4 32.9 90.3
197172 1,351,740 104,08 126.61 773,565 103.56 174,09 2,125,305 63.58 36.42 6L.5 35.2 96.7
1972-73 1,376,370 101.82 128,92 793,000 102.51 170,39 2,160,370 63.+44¢ 36.56 61.2 35.2 96.4
1973-74 1,354,541  08.41 126.87 809,403 102.07 183.10 2,163,044 €2.50 37,41 58.9 35.2 94.1
Sgurce : Economic Review of Kerala,

Col.2 -Agricultural Statistics in Kerala 1975, pp., $8%m 8
4

971,19 72, 1973 & 1974



the per capita production of rice, per capita import of rice
and per capita .availability of rice respectively in kilograms.
The column 14 shows the per capita availability of cereals in
Indta. It is seen that Kerala 4s far below All India average
in terms of per capita availability. One very ianteresting
phenomenon which is seen from column 11 and 12 from the table
(8) 1s that in some years the production and import both de=
crease s 'ﬂ}a reagson for this may be attri;mba?d és thg impor-
table yéz:‘lantity has dec¢reased as 1s in the years of 3.965-66_
and 19697’.?0.5 In the yea_fs 15?2~73 afza 1?73«74 the per capita
production decreased but the per;eapita. import has yemained
cons_i’:anht;. Wherea-s_ia other years both per capita production
and import has increased bﬁi.:, is quite marginal. Only in the
year 1961~62 the per eapita pﬁoduction‘de creased and import

increased.

~ The picture drawn above reflects the pe,euliarity'o:

agriculture 4n Kerala, where notwithstanding increasing out-
put of ri"éé {which 1s the main foodgrain produced in the State),
import of rice has gone 'on; inereasing. So, an iaterest arose
to 1dentify the factors which have been responsible for the
growth rate .§f agricultui-al predu»ctiqn; In the foregoing ‘

- chapters an attempt has teen made for this type of identifi-
cation. Tor this one has to examine the technological and
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Other faefsors whose chance of ;q@eéuaey may be inhibiting
a high rate of growt?i of feoodgrain (speci'.ally._rice) produg=
tion, by, among othep things, raising préductivity to a
substantial extent. | |
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CHAPTER = II
STATEMENT OF THE PROBIEM

identidy ""3
The present study aims at the variations in the

grﬁwth rate of agricultural produetion in Kerala during the
period 1960-61 to 1973-74.

Further an attempt hag heen made to explore the
factors, for the variations in the growth rate of agricultu-
ral production. The explanatory variables chosen here are |
basged on the agsumption that agri_tmltui:ﬁ production 1s a
three~dimeﬁsioqa1'phenomenan - environmental, technological
and institﬁ%ional factors.

The eavironmental (consisting of such variables as
land surface, soil and »rain f£all) lay down the basis for the
character of agpiculture in a region. |

Te chnological inputs (such as farming techniques
lee+ implements and application of 1rrigabion‘«, fertilizers
and improved seeds) determine the pace of agriéultura.l devo-
lopment.

The institutional factors (suah as the size of land
holding, land tenure and social background of the farming
clagses) permit the applieation of certain technology and

:ﬁ J Masaelassiss e NS‘ "'(\\ 5? f
il ll.iliHHHHHHHIH il

.

o,



- 22 -

help to remove the environmental constraints on‘agricultural
development or discourage the acceptance and application of
technology thus retarding agricultural grovth rate.

Viewed in this context, the explanatery variables
ehoSen here may be classified as follows :
Eaziznaga_ﬁal

a. Soil rating in&ax |

be Variability of Raln fall
Wz (Growth Bate)

as -Consumption of rertilizers per thousand hectares
of gross cropped area.

b. Mechanisation index.
Ce Iatensity of crOpping.
Institutional ¢ (Growth Rate)

a., Agricultural labourers as percentage to total
agricultural workers.,

b. Rural scheduled caste and Rural scheduled tribe

population as percentage .of the total rural popu-
lation.

¢+ PRural literates as percentage of total rural
population.

The choice of the explanatory varlables has been
de termined by the availability of data at the distriet lewl
from the secondary sources. The association among the vari-
ables and with that of the dependent variable i.e. the growth
rate of agricultural production would also be analysed in
gome detail.
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The present study 15 designed to see the variatians
1n the growth rate at the five points of time vizg, 1960=61,
1963~64, 1967-68y 1970-71 & 1973-74. These years have been
chosen on the basis of the indices of the agricultural produc-
tion on a 1ogar1thmic seale¢ The 1adices of agricultural pro-
ductiea from 1960-61 are given in Appendix - 1s

. In the graph, in abscissa the years are taken and in
ordinate ve have taken the indiees of production (Fig. 1).
The base for the 1u§ices of produetion i3,1956”5?‘ E&om‘the
graph it.is seen that the peak ;ﬁerioﬁs are _1960-61, 1963-64,
1967-68, 1970~71 and the latest y,ear the 1973~74. | |

Tbe pEak periods are Specifically chosen tc avoid
the seasonal fluetuations in the production due . to weather
‘conditions. Here the assumption is that faVourahle weather
is = pre-reéuisite for high agriaultural produe%ioa. Ag &
matter of fact, seasonal conditions were not adverse to the

production in any one of the time periods chosen here.

DATA BASE @

The data for this study have been collected from a
number of sources. HTha bagie data on production was derived

from Seasonal and Crop Reports of Kerala for the years 1960-61,
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1963-64, 1970-71 and 1973-74 and from Agricultural Statis-
ties in Kerala igsued in 1_9"75 for 1967-68., The Season and

Crop Reports give detalls regarding acreage and production

foy each distriet and harvest prices of the commodities.

Data for rain fall have also teen collected from these reports

- The sail rating 1ndex develeped by R.E. Storie (1933)
and 1959 and adopted by S.P. Ray Chaudhary and K.Be Shome
(1960) " has been taken as the index of soil fertility. The
data on fertilizer consumption f‘or. the relevant years, have

been collected from Rertilizer Statisticse

ll!he. data on tractors,‘ electrical pump sets and oivi

engines have been Obtained from the Season and Crop Reports 2

S+Ps Ray Chau&hary & KB« Shom, “Batings ef Soils af

India", N .
w@wmm vol. XXVI, Supplament 1.

41 Statist 197172 & 1974~75. Toe

~data for 1960-61 to 1965-«66 were from’ "Effective
gemand for fertilizers in India" prepared by
WeB. Dondey GeOsIley Hew Delhl & Dorris D. Brown,
T.B.R. & D. Mow Dolhd (Appendix Table VI entit-
led consumption of fertilizers from 1959-60 to
1968-69 & for the years 1970«71 & 1973-74 from
Fertilizer Statistics of years 1971-72 & 1974-75
Table 6,2 entitied Districtwise consumption of
fertilizers.

Season and Crop Reports of 1960«-61, (Table 7.1, PP, 72 ~

77)y 1966~-67 (Table 741y PP« 62 - 67), and
1972-73 (Table 7.1, pps 49 -~ 52).
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On aspeets such as’ agriwltural 1abourers, raral
scheduled caste and tribes, rural literate persons and rupral

4
population, Census data have been used .

The major 11mi,tatibns of the 'd'atari are as followys @

(1) The data for institutiomal va:iablés and mecha-
niSatiqu have _béen computed by us. The data for
t-he_ 1n5-t1tu.i::lonal variables for the periods
1963+64, 1967-68 and 1973-74 have been computed
taking the average growth between 1960-61. to
19?0-»-71;- The same method has also been applied
1n case of mchaniaation for the years 1963-64,

 1967-68, 1970-71 and 197374 |

(11) The administrative units, however, d4d not ye-
main the same at’ these five points. There weze
nine districts upto 67~68 (Fig. 2), which be came
ten in 19'?0-71 (Fig, 3) and eleven 1n 197374
(Figs 4). (T:his;.:m?lvef? conside rable ‘ehanges |
in the :adiainiétrativa boundariés during the peried
1970-—71 to 1é?3-74. _ These changes created exten-
sive difficulties in any attempt of eomparative
analysis hetween the five points of i:imeg

As 1t is difﬁcult' to a‘ttempt, a comparative_'study'of
the reorganised distriets with ‘ifs aﬁport&omﬁt from each

Cénsus of India 1961 ala Qe Populat b
2 Part II-A, cénszzs ::f India, 1971, Kerala General Popu-~

lation Tables, Part II-A.
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ot'heri{;:he erstwhile districts, the distriets have been so
modelled so as to show tbe original nine districﬁs; The new
distpiets that were ereahed_ are Mallapuram in 1970-71 and
Idikki in 1972-73. Mallapuram was vcarve*dl cutvof parts of
Kozhikode and Palghat, while Idikki emerged from Kottayam

and Ernakulam. A serutiny of the areas included in Mallapuram
reveal that 80 percent of the area was taken from Kozhikode
and’'20 percent from Palghaty in the case of Idikii 80 percent
was taken ?rom Kottayam and 20 percent from Ernakulams In

. -order, %he;efa:e& to give a comparable picture of the origi-‘
nal nine districts, ‘the »data and variasbles have beez; propor-
‘ Htiona;lvly reduced or added so as to give a correct and owverall

pleture, |

- (411) Due to paucity of the data, irrigation could
not be considered as one of the factors affecting the growth
rate of production.

METHODOLOGY

The fqllewiﬁg statisticéi ‘techniques have been u'sed
in the present study : | o . ,
1 The indices for the’ institutional factors as d;scussed
in Chapter IV have been worked out by t'aking the différgnce
bei:ween 1960-61 and 1é?0-71 (substracting 1960-61 v.figure_
grom that of 1976-71 figure) and beiné divided by the ten



(because of the ten yéar épan)jwhich shows the yearly increge.
Assuming the figure for yearly increase to be X, ve get the
figure for 1963-64, this X is multiplied by 3 as the d4fferency
be twegen 1963-64 aﬁgi 1960-61 is 3. This resul't wvas added up
with the base figuyre of léﬁﬁuﬁl. which will give the figure

for 1963-64. Similarly, to obtain the figure for 1967-68

the figuré nEn is beipg rﬁult-iplied by 7 (as the difference
from the base year 1.e. 1éééfél_is 7) and the new result is
 added up with the 1960-61 figure to give the 1967-68 figure.,
In éase of working out the figure for 1973ﬁ7é, X 1is being
multiplied by 3 (as the difference between 197374 and 1970-71
ié 3} and is added with the'1970~71 fiéure which gives the
figure for 1073-74.

The same method is adopted in the case of meschanisa-
tion also to get the figures for 1963-64, 1967-68, 1970-71
and 1973-74,

IT The 4indices b_f ‘agricultural\ growth has been calculated
in the following manner, taking 196)~61 as the base year .
Quantity index number (Q.I) of agricultural production =

- Bl % 100
X‘i é% _
where ¢ Pij = Production of ith crop during Jjth year

Pio =~ Production of ith crop during base year

Xil’ Xiz eesssesssathe subseripts refering to
different crops
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(b) - To find out the index number of all cropsy the pro-
duction of each erop was converted intb money value at the
constant prieces for the State and districts respectively.
Likewiée the value of production or value of output has been
obtained. These are also the weights.

Weight = Value of Output ® = Physical Quantity X price

(Price 1s constant and is farm harvest
prices)

L)

Wl, Woseesssssthe subscripts refering to different crops

Thus, index number for all e¢rop would be :

Xil Wl*‘Xig W2 --------- *-"’Xin Wn

wl + wz o - - - P T T YT 2 WH

(c) Then, the estimated compound growth rate was found
out by using the least Squire method. IHere, the log value
of the index mmber is used’s and it is dore between 196061
to 1973-74 taking into account only the peak periods chosens.
( see Aprendix 1)

(a) Taking growth rate of production as the dependent
variables and the other variables as independent (for which

also growth rates were taken), a stepwise regression analysis

- 5. R.G.D. Alleny, "Mathematics for Economists", Estimated

‘ trend compound growth ratej Johaston,
"Econome trics"; Fredrick E. Croxton, PheDey
Dudley J. Cowden, Ph.D., & Sidney Klain,
Ph.D. "Applied Geperal Statisticg) Chap.l8,
pps 371 - 388 and Chap. 19, pp. 389 - 4183
Allen R.tr-D- " Thwdeyx MNumbers m lheory on
Padice” Moech—.\\\o.n Press Ltd i Lvdon, 1975
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wvas computed. The aim was to identify the respective shares

of the independent variables in explaining the dependent vari-
able.,

(111) A decomposition method of Minhas & Vaidyanathan®
is used, so as to see the effect of area, yield, cropping
pattern and the»interaction of the latter tio elements on

growth rate of producetion.

Cartographic technidues used:

E The main aspects of this study such as the growth
rate pattern of the dependent and the independent variables
have been depicted on the maps using the chorople th technique.,

6. Minhas & Vaidyanathan, "Growth of Crop Output in India,
1951-84 to 1958-61", Jou
ndian Socie 0 cyltura tis~
ties, Vol. XVII, No. 2, 1965
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SETTING AND ABIOTIC FEATURES OF KERALA

Kerala 1s one of the smalle_st states in the sub contine/l(t
of India excluding the Union Territories. It is a narrow b
strip of'lanﬁ,aiong the west coast of India (Fig.5) écvering
an area 'ofgsg;aSS sé- km. The coast line extends for nearly
580 kilome tefs-: It is bounded by Karnataka state in the north
and by Tamil Nadu 4n east and south easts It lies between |
8 51* and 12 4_5' N latitude and 74 50! and 77 30! E longitude.
It extends from north to south for about 450 milometeres and
the breadth of the state varies from 32 to 120 kilome ters,
as one moves from the extreme north and. south towards the

entres

CAL FRATORES 3 '

Kerala is singularly diversified in her physical feature
In the light of this diversity in physical features the state

can be divided into 3 natural divisions (Fig.6)
o

(1) The bhigh lands touching the western ghats (height
- above 250 feet) ;

(11) The plains lying below the highlands but slightly
above the coastal region (height between 25 feet =
250 feet) or the pledmont plains; and

(111) The coastal belt or the low land (height below
25 feet).
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(1) e Highland:

This region has mbstly a mountainous and rocky terrain
varying in h__eight.frOm 3000 ft. to 8006 £t. Anamudl, the heig-
hest peak in the Western Ghats (8,837 ft,) is located in Kotta-
‘yam district. _At some places westward f;owing rivers leap over
these cliffs and make water falls. The region is thickly fores-
ted in the upper ranges while in the lover ranges the forests
are 1nter$persed with tea, coffee, rubber, cardamom and otler

plantations.
(11) The Pledmogt Plain s

’ Bz tween the highland in the east and the low coastal
p'lain:\thev west lies the piledmont plain or the mid 1an.d which
is essentially a highly dissected upland region having deep
ravines. The vs:}il”s of this reglon are‘laterite_but a wide range
of crops are grovn. ‘Pa&ﬂy, tapiocg? Sp;ces, pepper, ginger and

cashewnut being some of the main crops of this region.

(411) The Coastal belt :

, This' is a narrow -g:eastal pla_i_n or low land extending from
north to south in the form of a strip. 1t varies in width from
24 to 96 Kilometres and is interrupted by short precipitous
Spurs from the Westeérn CGhats towards the Arabian Sea. Thus,
rivey valleys alternating with spurs, give this plain an undu-
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1atingAcharacter. .Aiong the Arabian Sea the plain is fringed
with low mud banks ranging in width from a couple of kilometres
to less than a kilometre. The river delta along the shore are
tangled with dense mangroves, coconut palms, which cover west
of this area and lend richness to tbe landscape of the region.
Coir-making and fishing are the two main occupations.

CLIMATIC CHARACTERISTICS

The ~same diversity wl_qigh g@araqterizes the physical
features p::' the state, also occurs 1n case of the climatie
cgnc_iit_igms. B 'i‘hg 'n;gh lagd has a _coq_l and bracing climate
throughout the year. The te_mperatures\vary.from 44,6 F to
60.8 F in March and April and from 33.8 F to 60,8 F from
November to January. The mid lang has more or less a moderate
climate. The temperature vary from 63.8 F to 80.6 F. The
coastal plains are, hpt and bumid. However, the range of
variations in temperature is rather narrow, the normal limits
being 80 F to 90 F.

BAINPALL:

| - The normal distribution of rainfall in Kerala has been
represented in Fig. 7. Kerala is a high rainfall state, the
annual rainfall being 3014.3 mms. The rainfall in Kerala is
fairly spread out over the year as it has the benefit °£, both
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south west and:nprth east monsoons. 1%ere are some interven-
ing dry spells. ‘The south west monsoon commencies in June and
gererally ends in September. This season receives about 68
percent of the annual rainfall. Most of the area in the State
gets rainfall between 2000 mms and 4000 mms. The wettest
months are June, July and August while January, February and
March are the driest months in the year receiving about 0.3

percent of the annual rainfall.

IABLE - 3.1
NORMAL ANNUAL RAINFALL (mms,)

State/District | Momel Al Bainfall (ms.)

T | 2
Kerala - 3014.3
Cannanore | 3437.9
Kozhikode 3796.0
Palg’hat 2977.7
Irichur 3177 74
Ernakulam 3577.5
Kottayam - - 3082,5
Alle prey : 3012.0
Quilon 2760.2

» Trivandrum 2001 .4 .

Source ¢t Season and Crop Report of Kerala 1959-60 to °
19060~61.
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From the table 3.1 1t 1s clear that the normal annual
rainfall distribution indicates four groups of districts L.e.,
low, moderate vhigh and very high rairqf‘an.v The district falli-
ing under the category lgsw havj'?ng a normal annual rainfail of
less than 2500 mm 4s Trivandrum., The districts having moderate
rainfall (2500 mm - 3000 mm) are Palghat and Quilon. The dis-
tricts falling under high rainfall category (3000 mm = 3500 mm)
are Cannanore, Alleppey, Kottayam and Trichur. The districts
of Kozhikode and Ernakulam are under very high rainfall (3500 mn
and 4000 mm),

RAINPALL FRLIABILITY ¢

The figure Slxepfesents rainfall reliability "(1901-.-50).
Rainfall reliability is measured by the co~efficient of varia-
bility of annual rainfaj,l. Variability is 1nve__rse ly proportio-
nal to reliability. The region which shows high rainfall.
variability is a reglon of low reliabili‘ty of rainfall.

Most of the regions of the state“.ha}é? -,i'éinfall variabi-
1ity below 20.0 percent and consequently have high or very high
reliability of rginffall. Slightly high ;eliability of rainfall
(variability between 20.0 and 25.0 pe.reebnt}is cvbserved in
portions Kottayam, Quilon and 'Iki?af,'n@rgm. ﬁost of these areas
116 on the top or in the eastern slopes of the vestern ghats.
Moderate reliability of rainfall (variability above 25.0 per-

cent) {s noticed in small contiguous portions of the state.

1« Source ¢ Census Atlas of Kerala, 1961, Map 8, p. 20,
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It 1s obvious that notwithstanding plenty of rains in
Kerala, the incidence of rainfall in terms of season's with.
the spectre of dry'Spells, water conservation, drainage and
irrigation are aspecis that need special attention of the
government.%.Thus ahy 1mpressipn that irrigation is not par-
ticularly relsvaﬁt as a facto; of growth of agriculture in

Kerala 1s not well-founded.

IRRIGATION :

- A»striking 111us§ration cf‘thg 1mportanc§ of irrigation
in agriculture is shown in the following table.

TARIE = 3.2

TOTAL AREA IRRIGATED -SOURCEWISE IN KERALA

1960-61_and 1973-74
(Area 1n heectares)

Sources = —
’ Actual fage  Actual #age

1 | 2 3 4 5

Fet area irrigated by :

1. Govermment Canals 133,049 41.75 221,406 48,47
i1, Private Canals 5,738  1.80 10,160  2.22
ii1, Tanks | 46,952 14.73 75,851L 16.61

ive Wells | 2,032 0464 5,460  1.20
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4

1 2 3 5
Ve Other Sources 130,940 41.08 143,903 31,50
vie Total 318,711 100.00 456,780 100,00
Percentage of net area
irrigated to
i. net area sown | - 6.57 - 20,74
11, total irrigated area - '69.85 - 71 .64
Area irrigated more than | _
once in an year (%age to 137,545 30,15 180,859 28,36
Total irrigated area) | '
Total irrigated area 456,256 - 637,639 -
Percentage of total :
irrigated area to total - 19.42 - 21.25
cropped area :
Intensity of irrigation - 143,16 139.59

Soupce 3

Agricultural Statistics in Rerala, 1975, p 6|

During the year 1960-61, out of a total cropped area of

2,348,860 hectares, the gross area irrigated‘was 456,256 hectares|

(19§42 percgnt?a_ The nét area irrigated was 318,711 héctareS,

1t forms a percentage of 16.57 of net area sown. 0f this,

Government canals accounted for as much as 133,049 hectares

(41.75 percent), private eanals‘5,7$§ hectares (1.80 percent),
tanks for 46,952 hectares (14,73 perecent), wells for 2,022 hec-

tares (0.64 percent) and other sources for 130,940 hectares
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(41.08 percen’c). The intensity of irrigation wag 143.16.

xn the year 1973~74, out ef a toﬁal cropped area of

,999,580 hectares, the gross. area irrigated was 637,639 hec—
tares (21.25 percent). The net area irrigated was 456,780
. hectares, 1; forms a_pgrcentagg of 20.74 of net area sown.
- 0f thiS, que:nmepﬁ_ganals accounted fpg 221,406 hectares
(48447 percent), private canals 10,160 hectares ( 2.22 per-
cent), tanks for 75,851 hactares.(lﬁ.ﬁl percent), wells for
5,460 hectares (1.20 percent), and othker sources for 143,903
hectares (31.50 percent), The intebsity of irrigatidn vas
139.59.

The 1atensity of irrigation decreased be twee n 1960»61
and 1973—74 beeause the net area irrigated has 1ncreased.
The gross area irrigated also has increased. Area irrigated
by all soupces except that by other sources has increased.

The following table gives gross area irrigated, crop~wise.

TABLE - 3.3

(Area in Hectares)
[+

Name of Crons T 1960-61 1973=-74

Actual Gage  Actual  Zage

1. Paddy 347,799 ' 76.2 524,889  82.3



1 2 3 4 5
2. BSugarcane 5,650 0,8 4,290. 0.7
3. Other Food Crops 65,310 14.3 55,690 8.7
‘4., Total Food Crops “416,759 81.3 584,860 917
5. Total non-food crops39,497 8.7 52,770 83
6. All Crops | 456,256 100.0 637,630 10040

Source @ Agricﬁltural Statisties in Kerala, 1975, p 62

Frmm the above table, it weulﬁ be seen that 76.2 percent
of the-gross area irrigated in 1960~61 was under paddy and it
increased to)agia_pergeut in 1973-74, 91.3_percent of the
gross axea.;rrigahed ;nleGQ-Gl wag under food crops agd it
increased to 91.7 percent 1n_1973-74.. The area 1rr1gated under
other food cropsvdecreased from 14.3 peraenﬁ in 1960-61 to'

8;7 percent in 1973=74. The main increase has taken place in
the case of paddy only.

Table 3.4 gives the area’ irrigate& crop~wise and from this
table 1t 1s;segn that 1n 1960-61, 44,65 percent of the area
under 'paddy' is irrigated and it increased to 6C.OL percent
'iﬁ 1§737?4._‘Thevarea irrigated“under'spgggcane'also inereased
from 39.89 pg:cgnt;inléﬁo-ﬁl to 45.02 percent in 1973-74.

The proportion of irrigated area under 'other food‘crops' and



TABLE - 3:4

TOTAL AREA AND AREA TRRIGATED UNDER CROPS IN KERALA
60= 973-74 '

. { Area in hectares)

15806 — — o

Name of Crops - Brea under  Area irrizated 2. Col.3  Area under Area irri- of Col.6
Crop to Col.2 Crop gated %o Col.5
1 2 ! & 5 6 7
1. Paddy 778,910 347, 799 44?65‘ ) 874,680 524,889 60.01
2. Sugarcane | 9,150 3,150 39.89 9,530 4,290 45.02
3. Other Food Crops 777,000 65,310 8441 975,190 55,690 5.71
4. Total Food Crops 156,560 416,759 26.63 - 1,859,400 584,862 31 .45
5. Total Non-Food o O .
Source : (of Col. 2, 3, 5 and 6) Agricultural Statisties in Kerala, 1975 P17, 18and}
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*total non-food crops’ decreased whereas the proportion of
irrigated area inercased under ! total food crops' and 'all
crops'. But, most significant increase is in paddy.

SOILS ¢ -

The soils of the state can be broadly eclassified as
follows into 7 cabegoriesltCF"z'9)

1: sandy

2+ Alluvial

3. Laterite

4., Rd

5. Raty
6, Forest and
7. Black

The sandy soil occur as a naroow belt all along the
coast, They are ‘hig__hlyipqxjous with-low retentive capacity
and are extremely deficient in all the major plant foods and
lims. Coconut is the only importég;i: crop found in these soils.

The alluvial soils are transported soils aad cover a

small portion in 'the weét cbast of Trichur district. They

1. Season and Crop Report of Kerala, 1960-6l.
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Horizon Detritug %__x.ag.a Flge §i;11 Clay 8ig; FR_,0, AL, -Organle  C.E.C.
(em Sand  gsand ’ 2% e |
0 - 20 6.5 12.1 3.4 2142  20.4 44.2 A41.46 20.34 26.65  1.24 22,3
20 - 60 6.3 8.3 2.7  18.2 20.0 48.6 41.48 20.55 27.28 0.7 20.0
60 - 100 6.4 14.7 2.6 17.7 22.8 56.7 38.28 30.26 26.74  0.35 15.1
100 - 132 6.6 . B4.4 5.8 21.6 24.8 47.2 40.04 20.38 23.57 0,25 14.6

Source : Agricultural Year Book, New Vistas in Crop Yields,
ICAR, New Delhi, pp, 212 - 213,
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are generally well supported with organic matter, nitrogen

and potash.

Laterite soils are the most important group of soils
found in the state and cover the largest area. They cover
almost the entire mid land. Though they are of low fertility,
they respond well to gird cultivation and application of
fertilizers. |

Laterites are found under cendi‘tions of high rainfall
with alternpting wet and dry'periods.' Théy are formed in.
gituw by the leaching of bases and much of silica from the
original rocke They have a special feature of compact to
vesicular mass in the sub soil hqrizons, composed essentially

of a mixture of hydrated oxides of iron and aluminium.

On higher level the soils are thin. They are poor in
nitrogen, phospheric acid, potash, lime and magnesium. '

Red soils are found in a small part of Trivandrum dis-
trict only. They are deficient in organic matter and low 1n
all the major plant foods and lime,

The Peaty or Kari soils occur in a small part in the
district of Alleppey only} These are dry soils with poor
aeration and drainage. They are rich in nitrogen and are

strongly acidié,
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The forest soils occupy more than ome-fourth of the
area of thé state and occug__;all along the eastern border except
in Palghat and Chittur talﬁk,s of the district of Palghat. They
are characterq_zed by a surfaée layer of organic matter derived
from forest growth., Plantation crops such as tea, cardamom

and rubber are extensively grown here.

Black soils are found in portions of Chittur and Pal-
ghat taluks of the district of Palghat. Tey are deficient
in all the major plant foods. Cotton is the main crop grown
in thege soils.

Thus, 1t ‘can be said that the soils of Kerala are not
very fertile owing to its 1nherent fertility. Being of lateri-
t-s,c origin.they are highly porous. More than 50'_pércr;ut of
the cultiva‘i_:evd_ soils contaln less than 15 perceat of clay
complex. antinuous cropping achmpanied by heavy leaching
(a direct conseéuevnce of heavy rainfall) has made the soils
extremely defielent in phosphates, nit:ogen and potash and .

algo in calcium, magnesium and othey minor elements.
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CHAPTER - IV
ECONOMY OF KERALA

The economy of Kbrala State is predominantly agrarian,
but the basie cbaracveristics of.aggicultu:e are quite diffe~
rent from other states of the couqtry._lThis glves rise to a
pecuiiar situation whe re igsp;te of being agriculture based
the State is deficit in the production of foo&grains and has

to resort to import of its foodgrain requirements.

- Eérala oceupies 1.18 percent of the total area of the
country but accounts for 3.90 percent of the population accor-
ding to 1971.e9nsus. Consequently, 1t has the highest density
of population of 549 persons per sé. km, in the country. This
is more than three times_the average density of population of
India (182 persons per sq. km.). Xerala had a rate of growth
of population of 36.30 pércent batween the dgeade of 1961-71
whereas the rate of growth for India as a whole has been 24.80

percent.

The state's aatiaaai income contributed 32.51 percent
of the national income of the country in 1961 (lerala k.43222
lakhs and All-India Rs. 13,294 crores in 1961) and 33.35 percent
in 1971 (Kerala B 62,402 lakhs and All-Ingia B. 18,708 crores
in 19?1) at constant prices.



Thg rer capitarincome 1!} tbe State was k. 259 4in 1961
and B, 297 in 1971 (at constant prices) as against All~India
average of R. 306.3 in 1961 and B, 345.8 in 1971 (at constant

prices).

GROWTH OF STATE INCOME ¢

(Percentage)
Sectop ‘ Kerala Indla
1. Primary Sector - 0,05 1.64 -
2. Secondary Sector | 6.33 4.91
3. Tertiary Sector 5,90 - 4.84
4.  Tet Domestic Product 3.18 3435
5. Per capita net domes- :
tic product 0.82 1.07

Source ¢ Economic Review of Kerala, 1973, P 34

The net domestie product of Kerala at constant (1960-61)
prices increased by 41 percent (from Rs. 444 crores to K. 626
crores) during the 11 years from 1960-61 to 1971-72, while the

net domestic product of India (constant prices) inereased by
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44 perceat (from Rse 13,2'79 crores to B, 19,171 crores).

Expressed in annual rates of érowth (é-pmpqund) these would

correspond to 3,1.8 percent and 3,85 percent xe_spectively. The

All-_-India}n»et domestie zifdduct_ both tbe aggregate and the per

capita increased at a faster rate than those of ERerala.

ﬁsg£§? |  eeferala

1.
2,

4.

Primary Sector 55 - 39 51 42
Secondary Sector 16 - 2L 20 24
Tertiary Sector 30 40 29 34
Nt Domestic | |

Product 100 - 100 100 100

Source ¢ Economie Review of Rerala, 1973, p 35

Eram the »abe_ve table it vis seen that there has been a

substantial decline in the percentage share of primary sector

during t_he 11 years from 1960?-61_119 19_'?1—72, bo_th f_or Kerala

and India. The share of both secondary and tertiary sectors
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increased between tbese years, The inerease in the tertiary
sector has been higher than that in the seeohdary sector.

 Both in the net domestic product of India and the state
domestic product the primary sector has the largest share follo-
ved by the tertlary sector, the secondary sector getting only
the thlrd place. In the State domestic product the secondary
sector does not get a share as large as it gets in the net
national product. Whife the share of the secondary sector in
the State dorpevstia.pmduet is 21 percent at 1960-61 prices,
in the net domestic product of India this sector's share is

24 percent at constant prices.

The sectoral share of national income c¢an be seen in

the table below.

Irade
1961 | 53.42 1 12.45 13.35  3.64 11.80
1971 (Current) 51.52 10.18 16,31 3,45 12.24
1971 (Constant) 47.80 14.24 15.87  3.69 12.64

Source ¢ Economic Review of Kerala, 1972,



It 15 seen that at constant prices the share of agricul-
ture has decreased whereés that of others increased but at
current prices the share of agriculture, transport and other
services inereased whereas that of banking and trade and manu-

facturing decreased.

The follaﬁingvtable shows the occupational distribution
of Kerala in 1961 and 1971.

e 04

Occﬁgational Styucture of Kersla

n 1961, and 1
Name of Igdugtgx 1961 Census | 1971 Censys
o o .E.Noé‘iii o:ﬁf W hs) Percen- No. OF %xse.q-
S n_lakhs tage worker age
| Enr:@ﬁgb&)
‘ 1 ' g ”' 3 4 5
1. Cnltivatogs - 11.78 20,92 11.07 17.81
2, Agrieultural labou- 9,78 17.38 19,08 130469
z'ers ’ -
3. .LiVBStUCk, 'brestry ,
Fishing, Plantation  4.87* 8,65*% 4,35 7400

~and allied activities
4, Mining and quarrying ‘ | _ 0.30 = 0.48

5. Manufacturing. Process-
ing, Servicing and
Repairs, ,
(a) House hold indus- 4.89 8.68 2.66 - - 4,28

try

* In 1961 category 3 and 4 were togethem
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(b) Other than House- . >
hold Inqustry 5.29 9,40 7.12 11.46

G Construction 0.71 1126 1;07 1.72
7. Trade and Commerce 322 5,72 5,65 9,09
8. Transport, Storage ' ' ‘ |
and Communication '11.5,3 »3,‘?1 2,42 3,89
9. Other Services 14.23 25.28 844 13,58
_ , _ £

Total 56,30 100,00  62.16 100,00

Source : Ceasus of India, Kerala Part II-4, 1961 and 1971

Note ¢ The fipgures of workers for 1971 and 1961 censuse

are not comparable due to definitional change.

The conspicuous change noticed in 1971 compared with 1961
is that the number of agricultural labourers has gone up in
1971 and the number of workers under other services has consi-

derably reduced. The number of cultivators have come downs

Of the othervthpee primary activities, viz., livestock,
fqrestry and fisheries, the former, that is, livestock is rather

poorly developed.

Fbrestry'and fishery are the two other sectors which hold
an important place in the economy of Kerala. The'forests in the
state are rich in some of the valuable species like teak ang



rosevood. The number of workers in these also has come down

in 1971 from 196L.

. The number of workers in Industry has also come down in

1971 from 1961,

INDUSTRY :

| Traditional industries like cashew’nut, coir, bricks
and tiles and hendlooms continued to dominate the industrial
scenes As per 1971 ceasus, 9.78 lakh persons or 15.74% of
the total labour force are in the industrial work force. The
factory industries account for only about 2 lakh workers engaged
in industry Qr_famn_ 20.4 percent of it. Cashew and other food
processing industries employ about 60 percent of the factory
labour. Gasbexr_: industry alone provides employment for over a
lakh of workers or 10.2 per_centlo

Major groups of industries in Eerala show a tendency to
cluster _arognd specific rveg‘iot;sv._ Concentrations are the result
of raw material orientation in some cases while alternative fac-
tors like economies of the skill or the availability of port
facilifies for export are responsible for coacentration in case
of other industries. The most p;-edomina@t concentration 1s in

the case of the cashewnut factories around Quilon. This concen-

1. Economic Review of Kerala, 1972, pp. 12-13.
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tratiqn seems almost entirely due fo external economles of

de velopment of s'vlﬁllrin this region. Similarly, 150 out of
180 (1960-61) hanﬁloom factorles are located in the northern
Kerala, mainly because of the availability of skill. On the
other hand raw material concentration is the reason for the
¢lustering of a number of rice mills in the Palghat district,
tiles and bricks in Trichur and Quilon and tea and rubber fac-
tories in Kottayam distric}t.' In case of coir factforiesé the
factor responsible for their concentration in Alleppey is the
export-oriented né.ture of "cm goods. Prior to Cc;chin, Alleppey
was the main pbrt of this region and coir factories thu‘s' came

to be logalized around Alleppey.

Alwaye 4s the most important centre of large scale in-
dustry in the state. BSome of the important industries of Kerala
viz.y, Indian Aluminium Company, Fertilizers and Chemicals Tra~-
vencore Ltd. fFACT}, Iravencore Cochin Chemicals ( 1CC), the
Indian Rare Earths and the Rayon Fac'tory are located in this

are a.

~ Kundara, in Quilon district, is another important indus-
trial centre for large scale industry. Kallai, Asia's biggest
 timber yard is located 4a Calicut.

The weakness of the industrial structure of Kerala is
it's widespmad}backward 'technelégy. Small scale and cottage
1ndustries sector which is usually characterized by a high



labour - capital ratio and low labour productivity, the factory
sector in Kerala also has, on an average, a lower productivity
per vorkey in India as a whole. The table telow gives the com-

parative position.

(1955-56)

a o ) s 2s)  employ-
vorks rs » ) nt
. (E3kRs)

Kerala
(1) Non-factory sector 418 32.3 7.8
(11) Factory sector - 1,050 18,0 1.71

All~-India Factory ' o
sector 2’500 . 780.0 . | _ 31.20

Source t Techno-Economic Survey of Kerala,
: 1962, pp. 140.

It 1s seen from the above table that the industrial

sector of Kerala does not occupy a very impressive place.

There were 594 industries or mills in Kerala as on

81.3,1973, out of which 460 were small scale and 134 were large

or medium gcale.



AGRICULTURE :

| A gumbey of distinctive features characterizes the agri-
cultural sector of Kerala, In the first place, Kerala surpasses
all other stateé of India in respect of the pressure of popula-
tion on lang (Table /-6). (The ‘man-Aland‘ ratio being 0.14 in
Kerala as agains_t 0,30 for India 1in 1971, the»absolute density
being 549 persons per sq. km. for Kerala as against 182 for
Al:_Lj-India)- Secondly, on account of the large number of cash
erops, the agriculture sector is more commercialized in the
state than elsewhere. Thirdly, foodgrain production has always
been far short of Kerala's requirements (Table /-§).

 Area under foodgrains constitutes a small proportion (35
percent) of the gross cropped area whereas the area under other
erops (food and non food) account for the main bulk of the gross
cropped area (65 percent). No more than 32 percent of the culti-
vable area is given to rice. A'Oth’er foodgrains and pulses® are
pmduced in 2 percent of t'he cultivated areaj 65 percent Qf the
cripped area is thus used for tﬁe production of other crops
against All-India ave rage of 74 percg—:-{nt‘ under foodgrains and 26
perce‘nt nnder’athe_r Crops. j!husg hevre V‘a;_sel_lies the main reason
behind the shortage of foodgrains in Kerala.

~ Kerala's food deficit comes to around 30 to 40 percent of
her requirements. As against the persistent defiecit in foodgrain



production in Kerala and the need for export, ome may note the
fact that Rérala earns for the country roreign exchange from
the export of 1t's cash erops which amounted to K. 100 crores

in 19 67"682 .

Cash erops (1129 spices, tea etc.) are either exported
in a raw state or are subjngated to the most elementary process-
ing in the factories which are 1abour_intensive._ The value
added per worker employed in the secondary seetor is be low All
India‘average (539 in Kerala as against 1294 of all India)sf
~The walue added per w0§kar_in the'primary_sector»on the other
tand is higher in Kerala than the All India average (625 in
Kerala compared to the All India average of 411)*4 |

LAND USE PATTERN :

The following table gives the land use of Kerala for
1960~61 and 1973<74.

Land Use « 1960-61 and 1973-74

Classifieation A 1960-61 1973-74

\ Bctual™  Zage  Actual Zage
T El 3 & 5
1. Total Geographical 3858 100.0 3858 100.00

area

2, Namboodripad, B.MiS, "Kerala Yesterday - Today - Tomorrow",
P 4.*

3. Ibid', P- 9

* Figures refer to 1969-70.

4. Tbid., p.o
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1 2 3 4 5
‘2, Forests 1056  27.37 1047 27,13
3. Land put to non- 205 5.31 286 741
- agricultural uses
4, Barren and uncultiva- 151 3.91 66 1.7
ble land :
5. Pepmanent pastures and 45 1.16 28 0.72

other grazing 1land

6., Land under miscellaneous

tree crops not included 204 5.28 106 2,74

1r_2 nef_; area sown . | _
7. Cultivable waste 144 3.73 74 1.91
8. Fallow other than curr- 62 1,60 22 0.57

ent fallow | S -~
9, Current fallow 87 1,73 28 0.72
10. Mt Area Sown 1924  49.87 - 2202 57.07
11. Area Sown more than | .) ‘ |

~ once S 425 - 98 @ -

12, Gross Cropped Area = 2349 L. 3000 -
13. Intensity of Cropping - 22 - 136

-

From the above table 1t would be seen that the land under
forests has gone down very marginally. The land under non - '
agricultural uses has substantially increaséd.' All other cate=-
gories of land uses viz., Barren and_uncultivable land, perma-

nent pastures, land under miscellaﬁeous tree crops, cultivable

W

* Source :=- Agricultural Statisties in Kerala, 19755 p. 1l.



waste, fallow other th‘a-.n current and current fallow the propor-
~ tion and t‘he actual have decreased considerably. Net area sown
has gone up from 49.87 percent in 1960-61 to 57.07 percent in
1973-74., ’ |

Gross cropped area has also gone up and so has area sovn
moye tb.ah onces The intensity of cropping increased from 122
percent in 1960-61 to 136 percent in 1973-74,

The following ta’ble ‘gives the proportion of cultivable
land to uncultivable land.

(Area in Hectayes)

1060-61 j 1973-74

State/Dis~ Cultivable Cultivated Zage Cultivable Culti- Zage
trict area area area  yated

area
Kerala 2,197,000 1,991,000 90.6 2,326,000 2,230,000 95,
Cannanore 317,643 249,976 78.7 346,091 320,950 92
Kozhikode 376,335 335,769 89,2 370,503 340,318 91¢

Palghat 284, 744 251,127 88,2 349,720 337,605 96
Trichur 140,516 130,616 93.0 143,654 140,306 98
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Ernakulam 220,258 209,484 95,1 230,450 223,606 97.0
Kottay_am 318,720 288,053 91,8 334,994 321,409 95.9
Alleppey 167,809 163,999 97.7 165,104 163,453 99,0
Quilon 219,760 211,552 96.3 232,894 230,078 98.8
Trivanirum 156,219 150,280 96.2 153,617 152,510 99.3

 Source ¢ For Columns 1,3,4 and 6, Agricultural Statistics
in Keralg, 1975, p- 1. .

- It s seen from the above ta_big. that in 1960~61 the culti-
vable area was 2}_9_7 ’chpusand hectares ( net area sown + cultiva-
ble waste + fallow other than current + current fallow) and
cultivated area wgs_lgglﬂthpusvar‘zd hectares (net area sown +
current fallow), thus 90.6 percent of the cultivable area was
cultivated., In 1973-74, the cultivable area was 2326 thousand
'hectares and cultivated area was 2230 thousand hectares, thus
95:8 percent of the cultivab:!e &rea was cultivated. The All-
India average for these two years was in 1960~-61 B2.4 percent
and in 1973-74, 87.2 percent.

| Ambng the district‘:s it 178 éeen‘ tﬁat in 1960-6L the -highest
is in Alleppey (97 7 percent) followed by Quilon (96.3 percent),
Trivandrum (96 2 percent), Ernakulam (95.1 percent), '.l‘richur
(93,0 percent), Kottayam (91.8 percent), Kozhikode (89.2 percent)
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Palghat (88.2 percent) and Cannanore (78.7 percent). The 1owesJ

being in Cannanore.

In 1973-74 the highest is in Trivandrum (99.3 percent)
follawed by Alleppey (99.0, percent), Quilon (98 8 percent),
Trichur (98.4 percent), Erpakulam“(97.o percent), Palghat
(96.5 percent), Kottayam (95.9 percent), Cannanore (92,7 per-
cent) and Kozhikode (91.9 percent). The lowest is in Kozhi-
kode «

In ;960«61 Palgbat, Kozhlkode and caqnancre We re below
the State average whereés in 1973-74 Palghat improved much more
than the other two districts while Pa}g@at came above the state
average, these two still lagging heliind,, |

Kerala vas high above the All-Indla average in 1960—61
(Rerala 90.6, Indla 82.4) and 1n 1978-74(Kerala 958, Trdin §7.2)

Thus, in terms of land use, it is clear that not only
is there no wastage of cultivable land, but the Kerala farmer
seems to avail of almost the entire area of cultivable land

in order to earn his livelihood.

Table 4.8 gives the availability of cultivable land and
cultivated land in Kerala, in 1960-61 and 1973~74.
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(Ares in hectares)

Sta _ £ Q_' Cultiva
Kerala 0471 0466
- Cannanore 0.85 0.78
Koshikode 0474 0468
Palghat 0.69 0.66
Trichuy 0445 0444
Ernakulam 0,84 0481
Kot tayam 0.96 0,92
Alleppey 0455 0455
Quilon 0.68 0.67
Trivandrum 0451 0.50

From the table 1t 41s seen that in Kerala 0492 hectares

of cultivabl_.e_ and and 0.86 beeté.re_s of cultivated land is aval-
lable per agricultural worker in 1960-6L. In 1973-74 it has
decreased to 0.71 and 0466 hectares respectively this is because

with the increazse in land the agricultural workers are also

increasing.



In 1960f-61,_7cu1t1vab1é la_qd pe§_ agricuitural wor}nar is
highest 1n Kottayam (1.57 hectares) and so is the cultivated
land (1.45 hectares). The lowest cultivable l@nd per agricul-
tural vorker is in the district of Alleppey (0,74 hectares)
and cultivated land is lcﬁest_in the district of Palghat (0,70

hectareé)-.

In 1973-74, cultivable land per agricultural worker is
highest in Kottayam (0.96 hectares) and lowest in Trichur
(0,45 hectares) and 4n cultivated land per agricultural worker,
the highest is in Kottayam (0,92 hec}tareé) and lovest 1s in
Trichur (0.44 hectares).

Cro z Pattern:

The attuched table (4.9) gives the cropping pattern of
Ferala in 1960-61 dnd 1973-74 by districts.

The total cropped area in 1960-61 Was 2,348,860 hectares.
Of thisy the area under food c.rc;ps Was 1,565,060 hectares
(66.63 percent). Considering the crops separately, rice covered
7784910 hectares »(33,1w6*pgécent), coconut 500,780 hectares
(21,31 percent) and taploca 242,000 hectares (10.31 percent).
The other major crops are pepper, cashewnut, arecanut, ginger,

tea, rubber and cardamom.

The district-wise details of the crop pattern is also
showvn in the table.
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(Area in Fectares)

' — _ — : — _ '
Crops, _Kepala . ... ‘'..Cajnanore ‘__._Egzgikgmi$;r “__~Ealggaz§_“_.i.___gzishnz___,;_iauuﬂﬁszu_.v_% —Kottayam __{__ Alleppey ¥ uilon |_Trivan-
1960-61 1973-74 '1960-61 1973£7§'f;9607_1 1973-74 |1960-61 1973-74 31960-61'1973~74 1960-61 1973~ 4¥1960-61 1973-74]1960-61 1973-74]1960-61 1973~ 74} 1960~61
Rice =~ 778,910 874,680 95,698 98,065 108,115'137;763'192;108 201,616 102:197“109‘197 77,894 89,247 39‘24? 44,077 79 3897 92'03é 46,143 51,180 37,417
v (33.16) (24.16)  (35.77) (28.01) (30.24) (28.33) (60.30) (51.26) (51.91) (44.35) (35.05) (34.40) (12.86) (12.86)(10.79) (38.35) (1%.94) (13.78) (19.03)
Cereal . 11,800 11,630 930 944 - 2,861 1,520 12,799 6,873 1,340 1,212 765 - ‘27 47 797 ‘42 - 305 459 ‘22
Sig%ees (0.50) (0.30) (0.34) ( 0.36) ( 0.80) (0.31) ( 0.87) (1.74) ( 0.68) (0.34) ( 0.48) (0.01) (0.01) (0+19) (0.01) (040) (0.15) ( 0.12) (0.01)
Palses 44,120 37,420 3,070 1,256 5,622 3,286 13,138 12,498 = 6,964 7,825 2,036 1,693 723 | 1,929 1,920 1,097 A 546 6,809 7,464
T (1) (LAY (1l1a) (0135)  (1l57) (0.67) (4.12) (3117) ( 3.53) (3!115) (0.91) (0.65) (0.23) ( 0.47)(0.49) (0:22) ( 2.64) ( 2000) ( 135)
Total Food e e o o o
grains 834,920 923,730 99,698 100,265 116,598 142,569 142,569 220,987 110,501 118,951 80,695 90,967 40,735 46,803 80,528 92,585 53,347 59,112 40,101
o (35.53) (25.70)  (37.25) (29,72) (32.61) (29.31) (65.29) (56417) (56.12) (47.98) (36.30) (35.06) (13.10) (11.45)(36.27) (38,57) (20.73) (15.90) (20.39)
Pepper 99,750 118,250 43,204 30,807 16,064 19,693 ~ 3,422 593 692 4,199 6,829 11,088 14,079 22,781 1,752 4,265 5,279 5,782 8,346
T Calzd) B84) 10115) (8.82)  (A.d9) (4.85) (1i07) (0.15)  (0.35) (1.89) (3.07) ( 4.27) (4153) (5.43)( 0u78) (1177) (2.05) (1.55) (4.24)
Ginger 12,000 - 12,040 468 431 14,401 4,934 1,932 1,278 80 80 11,167 1,020 3,641 4,141 617 = 153 214 101
- (0e81) (0440) (0.17) -’ (0.12) (1.23) (1.,01) (0.60) (0.32) (0.04) (0.03) ( 0.52) (0.39) (1.17) (1.01) (0.02)" (0.00) (0.,05)( 0.05)  (0.05)
Arecanut 54,260 90,700 8,495 15,872 18,050 19,727 5,367 6,558 4,141 14,681 4,073 8,084 4,520 = 85,161 2,293 5,108 3,839 9,197 3,590
TOMN BB (02) (30173 (2150)  (5:08) (4:08) (1h68) (1066) (2010) (5082) (1383) (3a1) (1348) ( 1.26) (1M03) ( 1.12) ( 1M49) (2l47)  (1le2)
Cashewnut 54,320 103,160 6,574 43,611 10,401 16,924 3,250 11,818 8,883 6,794 6,508 4,362 2,251 2,884 2,952 3,617 8,913 8,692 4,587
| -~ ( 231) (3.43) (2.48) (2445) (2.90) (3.48) (1.02) (3.00) (4.51) (2.74) (2.92) (1.68) (0.72) (0,70) (1.33) (1.50) (3.46) (2.34) (2.33)
Tapioca 242,000 306,450 7,081 7,711 18,994 29,396 3,351 17,451 7,632 8,345 17,732 12,669 44,231 40,894 28,217 19,124 58,050 94,745 56,918
(10.31) (10.21)  (2.64) (2.20) (5.31) (6.04) (10.5) (4.43) (3.87) (3.36) ( 8.98) (4.88) (14.23) (10.01)€12.71) ( 7.96) (22.52) (25.60) ( 28,94
Food 485,610 305,070 32,638 25,387 31,704 36,200 36,655 36,887 17,355 21,865 22,809 31,184 56,767 84,703 22,721 (25,909)31,575 49,734 19,963
Crops (11.42) (15.28)  (18,21) (6420) (6.91) (7.47) (11.54)(9.42) ( 8.85) ( 8.86) (10.30) (12.05) (18.30) (21.24)(10.28) ( 11.84)( 12.37) (34.,40) (10,18
Total | - B | o |
Food = 1,565,060 1,859,400 198,158 224,174 216,192 269 262,022 295,5 49,284 174,911 189,813 159,374 166,233 207,367 138.524 150.608 161.158 292.477 133.60A
| ' 086:03) 61.38)  (74.07) (64:05) (80.49) (55.41) (82:28) (78.157 (75.84) (70.58 162:583 18343 185,203 N30T 131333 1&21%6) ("8l6m (enne01zlem.08)
Non Food Crons . S . o , SR , '
Coconut 500,760 744,830 48,414 91,323 99,341 152,419 18,488 38,500 35,977 56,860 44,172 57,286 58,795 84,836 75,829 79,941 64,941 106,798 55,039
' (21.31) (24,83) ( 18.09) (26T06) (27.78) (31.34) (5.80) (9.78) (18.27) (22.94) (19.88) (22.08) (18.92) (20.78) (34.17) (33.31) (25.16) (28.75) (27.99)
Othor non283,040 435,450 20,042 34,641 41,865 64,365 38,036 59,194 11,581 16,021 38,205 42,714 85,659 114,406 7,549 9,416 31,245 42,132 7,965
Food crqps(lé.oe) (13.19) (7.84) (9.90) (11.73) (13.25) (11.95) (13.07) ( 5.89) (16.48) (17.19) (16.47) (27.58) (28,12) (3.41) (3.93) (12.17) (11.35) (4.06)

Total Non 783,800 1,140,180 69,356 125,?64 141,206 216,784 56,524 97,694

Food erops(33,37) (38,02) (25.93) (3

Total

Cropped 2,348,860 21999,580 %336514 350,?38 357,498 486,226 318,546 393,267 196,842 247,

Area (100.0)

10.00)

5|96) (39.51) (44.59) (17.

.0) (100(0). (100.0) (100.0) (100.0) (100.0)

—

47,558 72,890

75) (24.85) . (24.16) (29.42) (37.07)

(100,0) (100.0)

82,377 100,000 144,454 199,242 83,378 89,357
(38.55) (46.50) (48.90)(37.58) (37.24)

95,958 148,930
(32,05)

(37.33) (40.10)

801 222,190 250,374 310,687 408,209 221,902 239,965 257,114 37,407 196,610
(100.0) (100.0) (100.0) (100.0) (100.0) (100.0) (100.0) (100,0) (100.00)

i

Sourca 2=

Se ason and Crop Reports of Kérala§ 1960=6

q 19

73=744 4

———re
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The pattern of crops shéws a marked variation from dis-
triét to district. The percentage area under food crops was
around the State average (66:63 percent) in Trivandrum, Alle-
prey, Quilon and Ernakulam, the range being 60 percent to 68
percent. The proportion of area under food crops is least in
Kottayam followed by Kozhikode, the percentage being 51 and 60
respectively. The districts ofll?ichur, Palghat and Cannanore
have a comparatively high proportion of the ¢r0pped area under
food crops; 76 psrcent, 82 percent and 74 percent respectively.
The low percentage of area under food crops in Kottayam and
szhikodg are due to the predominance of .cash crops in these
two districtse. |

A1l the major crops except tea, coffee, rubber and carda-
non are.grqwn'in every district Qf_the state to-varying extent.
Tea, cardamom and rubter are mainly cultivated in Kottayam dis-
trict (tea 2§,894 hectares,'8,66 percent; cardamom 24,324 he ¢~
tanes? 7.83_percent and rubber 43,136 hecﬁaEQS,,13‘§8 percent)
and cbf:ee'anaﬂrubber in Kozhikede ﬁcdffée_ll,sls ﬁectares,
| 3.22 percent and rubber 14,927 hectares, 4.18 percent).

In the distpicts seeing the pereentage share of rice, it
1s around the State average (33,16 percent) in Allsppey (35.77
percent), Eraakulam (85;05_parcent), Kpzhikode (30.24 percent)
and Cannanore (35.?7 percent). The proportion is least in
Kottayam, Quilon and Trivandrum, the percentages being 12.86
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17.94 and 19.03 respectively. The districts of Trichur and
Palghat have cemparatively 2 high proportion of area under rice,
the percentages being 44.35 and 51.26 respectively.

The total cropped area in 1973-74 was 2,999,580 hectares.
0f thigy the mrea unde r focdec:ops wag 1,859,400 hectares
(61;98 percent). Considerigg.tbe qrops égparately, rice covered
874,680 hectares (24.16 percent), coconut 744,830 hectares
(24.83 percent) and tapioea 3064450 hectares (10.21 percent).

Ihe_pattern of distribution of crops in:the districts
show a marked variation. The percentage area under food erops
1siaround the-state aye:agew(el.QB pegqent) in Trivandrum, Alle-
prey, Ernakulam and Cafinanore, the range being 61 percent to
64 percent, The proportion of area under food creps is least
in Sbttayam fql}cwed'by Kezhikode anﬁquilon, the percentages
being-5la10, 55441 and_SQ.QO_:espectively. The districts of
Trichur and Palghat have a comparatively high proportion of
the eropped area ‘ugde:r.feod crops, the percentages being 70458,
and 75,15 respectively. The low pegcentages oi‘area unde r
food crops in Kottayam, Kozhikode and Quilon are dwe to the

predominance of cash erops in these three districts.

All the major erops except tea, coffee, rubber and carda-
mom are grown in every districts of the State tovvarying extent.

Tea, rubber and cardamom are mainly cultivated in Kottayam
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district (tea 848 hectares, 0.21 percent, rubber 52,314 hec-
tares, 12.82 percent and cardamom 34,474 hectares, 8.45 per-
cent), coffee and rubber in Kozhikode district (coffee 23,138
hectares 4.76 percent and rubber 16,051 hectares, 3.30 per-
cent) and coffee and rubber in Quilon district (coffee 275
hectares, 0.07 percent, rubber 32,380 hectares, 8.72 percent).

hwo

In theﬁdistricts consider;ng‘the percgntage area under
rice 1t 1s around the State average (24.16 percent) in Kozhi-
kode (28.33 percent) and Cannanore (28.0 percent)s The pro-
portion is slightly above the State average in Alleppey (38.35
percent) and Brnakulam (34.40 percent). The proportion is
least in Quilon (13.78 percent), Trivandrum (16-27 percent)
and Kottayam (10+79 percent). The districts of Trichur and
Palghat have comparatively a high proportion of area under
rice, the percentages being 44‘354ana 51426 respectively,

LoDking at the tables 4.8 a9¢,4f9ii'¢° availability‘of.
land per agricultural worker and cropping pattern it is seen
that area per worker is greater in districts vhere perennial
crops. especially plantation crops predominate. and is less
in districts where the seasonal erops, particularly paddy

predominate .

ductivity: The pattern of distribution of cultiva%sd
area per agricultural worker as between the mainly foodgrain



growing districts and thase~gqncentrating_o& noquoodgraiﬁs,
nore especially plantgtipnlcrops, upderlines the urgency of
" the need for increasing output of foodgrains to such an ex-
tent specially in foodgrains-oriented districts that the
faodgrains shortagevin the'state spegially 1n'tbe plantation
orfented districts is substantially reduced. And in view

of the fact that almost all the cultivable land is already
under plough, the only hope of enhaneing eutput, apart from
bringing under cultivatiou, the bulk of the rest of the un-
cultivated cultivable landy would seem to lie in ralsing
vield per unit of land and per agricultural workeyr to a much
higher level than those abtaining naw.

(Kg -/he ctare )

CcungggZState ;Qgg;gl &3-64 67-68 7071 73-74

India 1,018 1,036 1,031 1,123 1,151
Kerala l',371 1’403 1’}375 1,484 1,534
State which 1,414 1,405 1,854 1,785 2,289

has highest yield _
(Tamil ) (Tamil (Mysore) (Jg?mu (Punjab)

Nadu Nadu) , :
' Kashmir)

Souprce @ Indiaa Agrieulture in Brief 9th editien, 10th
edition, 12th edition and 14th edition for the
years 19&3-64’ 67-68, 70-71 and 73-74. For 60-61
it was estimated area, production and yield 1n
India, 1954-55 to 1964~-65.
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From table 4.10 it is seen that the productivity in
Forala is quite high and in all the years it 1s more than the
all-India average. The higheét yield was incurred invthe
years of 1960-61 (Tamil Nadu), lé63-64 (Tamtl Nadu), 1967-68
(Mysore)s 197071 (Jammu & Kashmir) and 1973-74 (Punjab).

Increasing yield per unit of land and per agricultural
worker could be done both by (1) a higher intensity of cropp-
ing that is increase in area sown more than once and (2) use
of apprcpriate‘teehnalogical, organisational and institutional

methods including modern inputs.

One of the aspects of our enquiry in the present
study would = to find out the potentialities of Rerala's
agriculture, whosé utilisation would reduce the need for
imports of foodgrains, by substantial increase in foodgraius
output while continuing to produce increasing quantities
of plantation crops by providing adequate foodgrains to
those engaged in producing non-foodgrains éna théseemployed
in processing and other industries, in whose expansion,
foaé shortage (along with low purchasing power of the bulk

of the farmers) aets as a constrainte



CHAPTER » V

CHOICE OF THE VARIABLES



CHAPTER « V

CHOICE OF THE VARIABIES

_113 the présent_stt_zdy, an atte_mpt has been made to
explain the dependent variables and the independent varia-
bless The agricultural growth rate which is the dependent
variable here, has been computed by taking ‘into'considera‘-
t_ﬂ.on the‘production figuges for serven Crops, 1,e., Rice,
Tapioca, cashéwnut; Coconut, Pepper, Arccanut and Ginger.
The se seven crops cover 74.16 percent of the gross cropped
arcae Other _cmps'cculd_aat be take'n because the harvest
prices of only these seven crops were aVailablé at State lewel,
vhich has bgep talgs‘e'n heres Thus, the cholce of the crops
is mainly conditioned by fhe aﬁailaﬁility of reievant datae

Explained or t epedent v ble:
GROWTH RATE OF PRODUCTION

4

~ Production may t_:g defined as the "efficiency with

vhich resources are produced”.

. _-PEASUBII&‘IG PRODUCTION =

Growth rate can be arithmetic or geome tric., The arith-
metic: ‘_(Qr simple ) growth rébe can be expressed in absolute
terms or in percentage terms, while the geametric or compound

growth rate 1s geueéally_expressed in percentage teymse



In pecent years attempts have been made to analyse the
trends 1n agricultural production to moasure the relative
contributions of various factors to the growth of agriculs
tural production. Research workers have employed two appro-
wmﬁmémhmtmgwwhm%iﬁ%ﬁwumm Some have
explained the growth of agricultural production in terms of
the rélativa ebnﬁributions of the fbllowing'three components,
vize, (1) Arga,“(i;)v Yieid'per acre, and (11&) Cropping
pattern. Minhas and Valdyanathan were the plomeers in this
approaeh;y to Raj Krishna's study of agricu;thral growth in
Punjab?;v_Some researchers havevadgpted the production func-
tion approach to estimata the contributions of important
factors like area, irrigation, fertilizers and teﬁhaology
to agricultural production. Ashok Parikh (1960) uaing both

1. Hinhas and Vaidyanathan, Asy "Growth of Crop Output
: in India 3 1951~54 to 1958«61, An analysis
of component Blements, "Readlng in Indian
Agricultural development3 ede. by Pramit
Chaudhuri, from Journal of the Indian Soclety
of Agricultural Statistics, ,

. )y PPe -

2, Bajlﬂ'ishana-, "Growth of Aggregate Output in the
Punjab™, Indian Economic Journal, Vol. XIT,
No. 1, Julyw-Sepfzember 1964, qu 52 - 590

3. Ashok Parikh, "Statewise Growth Rate 4in Agricultural
OQutput - An Econome tric Analysis, Arthe:-
vijnaﬂag Vol. 8’ No. 1, March 1966’ ppbl"SZQ
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the approaches, namely, the decomposition of growth rate by
components and the production funetion approach analysed the
trends in agrieultural preduction in important states. 1In
a@dition, a number»cf re$§arqh vworlers haya-examined the
tre»nc_is» iq ag:icglfcural _prpﬁugtionfox; vvari:o‘us perioﬁs of time

employing either of the approaches, outlined ébave4t

| May of the studies reforred, relate to the recent post
planﬁing pe_r;tédf for which comprehensive crop production data
are readily available. Such studies were inspired by the
rapid increase in agricultural produetion resulting from
sejvexfal éeve 1@13_{:19:371; measures .unde_:rtgken»ﬂuxfingwthe planning
period. Howewr, research in factor accounting for the
grcﬁth’qf égricnitﬁrél predugtion or lack of it covering a
much longer period, ;ncludiég the pme-planding yéars, is
rather very less. Mo effort has been made except by Raj
Krishna for Punjab to measure.the relative contributions of
either the components or the 'faetozjs to t!:legrowth qf agri-
cultural production in Indla and its regions covering a long
bertod. Shetty” has analysed the trends in.agrieultural pro-
duction and its coinpo_‘nents covering the period 1920 - 21 to

4¢. BHlyn, G.y "Agricultural Trends in India, 1891 to
1946 : Output, Availability and Produc-

tion, University of Pennsylvania Press,: -
Philadelpnia, Ug afieg 1

5. Shetty, "Indian Plomeer of Agricultural Economics, T3RE
Vol. XXV, No. 2,; Apl'il - June 1970
PP 46. .
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| easuring profuctivity, 1s Yory oasy, 1f 1t 1s to e
measured for a single‘qéop or a group”9£_¢rop§ which has the
same untt of measurement. Bat, the agricultural production
of an area cannot easily te measured, because of the following
reasons? o - o

| (a) the range -and variety of crops being grown, ‘

{(b) the importance of erops varies with the reference
 to mctarage due to various reasons. :

Te overcome these diffieulties in measuring the product&on,

various methods have been attempted. They being

(a) Index Hethod

(b) Stahdard r:utrition Untt (SNO)
(¢) Ranking Method, and

(d) Value of Productie’n

E.&mtington and Samuel Ve Valkanburg (1935) first tried
the 1ndex method and, built up 1naex Values?, taking the yield

per acre of each crop for Europe as a whole-as 100 and calcu-

6. Shetty has made an attempt to find out if the trends
derived from the annavari estimates are
significantly different from- the trends :’m
the crop cutting estimates. @B relie
data- for nine important crops of the ¥ shtra
1945-56 to 1963«64. B compared the annawari
and erop cutting yield series of these crops.

7. Stamp, L.D., "Ouyr Developing World", (1960}, -
Pps 105 = 107. *
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lating the Vield in each country accordingly. Many modifi-

cations a,re attempted for this method ‘e

M,G. Kendall (_1939){8::11'3103"8(1 the ranl’iing'mthodg.
The areas are ranked in order of the output for each of
the selected erops. ﬁ;e'hig'mét value being .gviv»e_n the lowest
rank f.eey 1-and the lowest val‘ue being given the highest
rank i.es, which stands for ‘the mnn'ber of obgervations.
‘l'hen, the ranks feeey the places aecupied in each region in
respect of the seleched crops, are averaged “to obtain rank-
ing cowefficient of each region. L.D. Sta.mp (1960) and
M. shafi (1960) tried Fendall's method. S.G. Sapre and
V.D. Deshpandg]:g_(lgﬁé) modified this method, by taking a
-weighted average of the rémk’s.

o

8, Tembod, S.B., “Spatial and ﬂhmporal Variations in
- Agricultural Productivity in Mysore State"
Indian Journal of Agricultural Economics,
VOL» 1] ] p}} 9 ia’
A new,measure of agricultural efﬁcieney inue,

reh pPoper Dept.c uman QReGraphy Unjveriidy ef delhs (65, anal J.6. 4 pand " Mang
vement of Me actnally Peainse Agrito uﬁ\nhex per ac o
:n e Afferent crop reSicas g{. I, Tewrnok 8 dndan ‘S Ue"’;{ofnﬁq :ey m+ A
Iy 4 25 J Fand
Srodsy ", Voi- Ken e X, (965, pi. 257,

9. Stamp, LQDQ, Op¢ cit., ppo 105 = 107,

10. Stamp, LtDo’ Op» cito, PDe 108
11. ©Shafi, M., "Meagurement of Agricultural Bfficiency

in’ U‘.PD ‘Economle Geoggaphy, Vol. 36,
N@Q 4, (1960 ) pp- -

12. Saprey S.G and Deshpande, VeDay ”Inter-District
Variations [‘agricultural efficiency in
Maharashtra state", Indian Journal of

\gricultural Eccnomics, Vol. XIX, No. 1
y PP L




| ‘ 'M.G;. I@ndail deviseé anatber m@tl{mdm by which ti;e
prcduction is ‘measured 1n terms of Ltarch eéuivalent or
energy. The conversion of pmduetion into Nutrition calorie
facilities phat one can compare_dirgctly, say, a whsat diet
with the rice d4et or a mixed diet of almost any sourcel?.
L.D. Stamp 15 (1958) and M. shar1'® (1967) tried this method
elaborate!y.

But, the most pn?ferred method is the value vof output
me thod. In this method, output is expressed in money terms.
By this méthod,;' the aggregation of output of different crops
"which 1s a ma;joi'i préﬁ"lem c'a,n'l_:a easlly overcomes In fact,
price is the ba's.‘_a'amgn'g the common unlts to express the out-
put for the agricultural sedtor as a whe‘lel?.

13. Stamp, LeDsy Op. cit., pp. 108
14§ Ihid »9 pp- 108

15, Stamp, L.Dq "The Measurement of Lanci %sources"
, . Geographiec Review, Vol, XLVII, (1958),
PP 1 - 15. '

16. Shafi, M.‘, "Measziremnt of Fooa Praductian Bffi=
clariey and Motpition in India®y The

Gzcgrapheri Vol. XIV; (1967), ppa 23 - 27,

17. Sharma, J Sey 'Mea.suremant of Agricultural Produe=
tivity Concepts, Definltions, etes
urnal of the Indian Scelety of Agricul-
tural Statisties, Vol. XViI, No. 2 (1965)
PP« 2534
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The methed and precedure of computing agricultural
prbduction - in money is stated below ¢

The 1960-6) farm harvest prices at the State level
have bee;n taken from the "Agricultural Statistics of Kerala",
issued by the Bureau of Economics and Statistics in 1975.
Taking 1960~-61 price as ccnstant agricultural production in
money value for 1963<64, 1967-68, 1970-71 and 1973-74 have
been computed. ._ _This‘mthoﬁ‘facilitates to find the growth
rate considering all the five points of time.

The _agricui%urai growth rate of a district has been

worked out as fcl;ows s

(a) Index number for the ‘physical production waé
found, taking 1960-61 as the hase ‘year ’

(b) Value of output or the weight (physical product~
‘ion X farm hayvest priee) for each crop in a
distriet was worked out

(e) (I) ‘The index mumber of crop Xi is multiplied
with 1ts wveight Wi. This is done for all
- the c¢rops

(I1)- On the other hanﬁ the weights of all the
crops are added. To get the index number
of -all crop output I is d':t:vided by Il.

(d) For these index numbers of all crop output theip
respective logarithms weyre found. This procedure
has been repeated for each district for the filve
points of time: Then with the help of these log
values the estimated compound growth rates have
been foundfout.

v 18, RbG"qu Almn, oD s Qitc; .



EXPLANATORY OR THE LNDEPSNDENT VARIABLESS

The ‘growth of crops 1s primarilyv a function of mutu_al
interaction between man and enviromment. The environment
influences through the variations in pelief, soil and cli-
mé’cic parameters. The human effort for the growth of crop
is limited by the constraints of institutional and level of
technology. The se three factors in'aéraet be tween themselves
and together affect agricultural proéuct_ion and maks varia-
tions in time and ;page@. Thus, the regional differences in
agricultgral p;gdgction is the result of the interaction of
these three factorse. |

Each elemen-i; affects_growth of crop in it's own way.
~ The form of erops is 4nfluenced by the pattern of land use
- and by the physical conditions particularly by ruggedness '
of slope, high mountains, variation in rainfall etc.. Soil
also 1s important as it sets the stage for the plant growthlg.
Climatic¢ factors especially temperatum and rainfall affect
the crop growth with their variations in space. So it can
be said that environmental fac.toz-;, (soil and rainfall) is

w 20
the most crucial one in the growth of crops ¢

19+ Shonay P.V.s; "Agricultural Dewelopment in India-—
A New Strategy on Management", pps 153.

20. "Soll of India", F.A.T., ed: by TuM. Alexander,
, PDe 144,
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Technology can be defined in a broad sense as, "a
technology 1s the _em?lqyad, orlro;_)e_:ra'.bive_knotv‘}edge ’qf means
of production of a particular gréup of goods or services.

A change in technology is affeeted by means of additions to

the se ts of inpu_ts vgmplqyed in prqductioq“?;. The _technology
that comes in agricultu:e are farm machineries, pesticides,
high yielding seeds, fertilizers, irrigation, credit, insecti-
cides snd marketing facilities. But, out of all these the
basie inputs are irrigation, fertilizers and high yielding
seeds. But, out of these three basic inpu_t;s, only the second
~one has been taken here .. the fertilizers, as the data for
irr-igati_on and the pattern of coqsumptmn of high yielding |
seeds were not available. Mechanisation has also been taken
as the latest innovation augmented for the agricultural produc-
tion and_these include agricultural mgcnineries and imp.‘_iements.
The indicators that have been taken to see the process of

me chanisation of agriculture are tractors, oil englnes, elec~
tric pumps, plough (iron) and sugafcane crushers (pover).

The intensity of cropplng has also been ccia’nsigiered”here_ :
Intensity of cropping is the ratio between gross cropped area

‘ and the net area sown which shows the degree to which a given

plece of land is cultivated ’u

21, Montague Yudelman, et al, %chnological change in
Agriculture and Employment in developing
countries,” (1971), pp. 36 - 37.

22 N.C.AEsRey Techno Economic Sur‘Veg of Kerala,.pp. 10.
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An igcrease or decrease in 'pro_ducti.on is also an incregse or
decrease or production per man hour in the agricultural sector
which in turn depends on the institutional factorse The techno=
logical factor may even fall if the cultivators do not use it
whereas the recent diffusion studles hawe established the impor-
tance of institutional factors. The social background of a far-
me r, the. p;gvail:;ng sggio-reconomic cauditiqns, caste-tribe afii-
1iat1tm, and’_e'ducatioqal}gvel affect his performance in the grovt!
of agricultural prc':q{_xc_'tion. But, as the nece ssary data for all
tbe__ 1nstif;ution_a; factors_were: not avajlable, the present study
limits 1ltsa_1£ wit:'h_the ‘_pcpu_lation of scheduled castes, scheduled
trites, agricultural \1afbogre.rs and literate persons to represent
the 1nvst:1tutiogla1 factorse Agricultural labour force is important
both from the points of economtc and institutional factors. As
labour demand it»xﬂag_ricuﬁltural sectoris supplied by it which is
econom;cally impar_tant bec‘;.a‘t;se 1t may be ;iire-c.tly,v related with
the' agricultural produgtion. On -’t_:he‘othe_r hand, as the agricul-
tural labourers are ggnegaliy elther land less or they have un-
economic size o_f“ holdings, they become important, from the. insti-
tu"tiona; point of _v_iew. . The larger proportion of agricultural |
labourers in ég-a;ea_is a constraint for the agricultural develop-
ment of that area. ‘The proportion of rural scheduled castes, '
'sche‘dt_xlea'_ tribes _‘!:9 rural pcpulgt;on may be treated as an index
of the level of social deprivation ope‘-rating‘ as an institutional
institutional constraint on the effective exploitation of
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agricultupral resource base.ga'

Thus, the explanatory or the 1ndependent variables

T o ogvicud tural gvowfk Sali of /’Yoctuchoﬂ
| chosen in the gzesent study to explain the variationsdnclude
variability of rainfall, soil raying index, fertilizers use,
~leve]l of mechanisation, intensity of cropping, rural literacy
ratey the proportion of rural seheduled castes and scheduled
tribes to rural papulation and the proporticn of agricultural

1abourers to agricultural.wcrkers.

ENVIRORVENTAL FACTORS:
TING INDEX ¢

The quantities and proportions of the factors of growth
S , 3 , : 24
Present in the soil are expressed as the fertility of the soil

Soil fertility is an extremely complex property, as 1t
results frem physical and chemical condi tions of the soil 5‘
Soy it varies widely in spaces Its® measuremenp 1& qpagtita~
tive terms‘isféifg;cult.. Bbﬁever,.a'soil prgdggtivity rating
me thod has heénveﬁo;VQd w?igh although a fai:ly satisfactiqg

me thod, is not a perfeet ong.

23+  Desaly A.R.y Rural Sociology of Indis, (1963), p. 40,

24. Viswanathan, A.Rey "Soil Fertility and their Properties”,
(1954), pp. 39.

25, A ibia, PP 409
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R Barl. Storfe (1950) of the Callfornia agricultural
experimental station developed a soil rating index. His rat-
ing index is known as Storie index which 1is derived from the
multiplication of four factors. A X BX C X D vhere these
factors are based on soll characteristics viz.,

‘%mma-'%npmﬁh - (a) Depth of the soil
o (b} Permeability

Factor B - Texture of the soil

ictq:vc ~ Slope o |

Factor D - Miscellaneous, i.e., factors that ean be

modified by management.

The 1mpcrtant factors that govern the producticn of
the soil are the soil texture, temperature, rainfall, soil
management,_drainage? salinity,_pr alkalinity anﬁ nutrient
status.  The éoil productivity rating is defined as the capa-

26
city of-the soll ic produce crops

The rating 1index done by Storie is independent of other

physical and economic factors that &etermine the ﬂesirability

of growing aertain plants in a given locatian27

26. Shome, KB and Ray Chaudhary, S.P.,)"Batin of Soil
. ‘of India" - Proceedings of national insti-
tute of sciences of India, Vol. 26(2)
~ (sSupplement 1), 1960

27‘ Ibid 3 pp' 201 .
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'K.B. Shome and S.P. Ray Chaudhurizs (1965) caleculated
the soil rating index at the district level for all-India based
on Storie's methqd; This soil rating index at the district
level has been used bere as an explanatory variable. But;
they have &ttempted to evaluate soil index rating of Indian
soils‘using~onl$ three factors ¢

Factor A « Character of the soil profile
Factor B :- Topography, texture and structure
Factor € - (£) Degree of climatic stability
(11) salinity
(111) Stoniness, and
(iv) Tndency to erode

~ Bach of these factors is evaluated on the basis of 1007%
for the most favourable conditions. The soll rating index is-
obtained by the product of the factors A, B and C and final

rating index 1s expressed in percentages.

' The hypothesis in this study is that the higher the soil
rating index the higher is the growth rate of agricultural pro-
duction. ’

RAINFALL s

_ Seasonal variations in the production rate depnds to a
great extent on wéather_factors-especially on rainfall., Rain~-

L

28, Tbide.s pPps 201«



fall is very important in a country like Indla whose agricul-
ture mainiy depends on the monsoons and also 75% of the cropped
area is unirrigabad; though in case of Kerala 21‘55% (73 - 74)
of the gross cropped area is irrigated. |

| The_iaflueaee of rain on output cannot easily be quanti-
fieé,‘hecanse firstly{‘rain>af;ects crop-growth at all phases.
Secondly, the total amount of rainfall and its variability are
very important characteristics of rainfall. It is the distri-
bution rather than total amount in 2 season that affects the
productionﬁl That is vhy 1t is seen that production is some-
times high in an year of low rainfall and vieeqursazg The
influence of rainfall differs from crop to crop. The Quanti-
fieaticn of rainfall and allowances to be made in the rainfall
data are difficult. The redorded average rainfall as such can-
not be vsed as a measure, as a pqrtian of it is lost through

| 30
run-off, drainage and evaporation '»

29, Ralph W. Cummings, Jr. and Bay, S.Kyy "£068-1963 Food~
: grain Production ¢ Relative Contribution of
the weather and new technologyy E.P«W.
(Sept., 1969), pps 163,

30. Balph We Cummings, Jre. & S.K. Ray, ©Op. cit., Pe A-174.



| Various metheds have teen evnlmed to relate rainfall

with yielﬂal. Whereas it is very difficult to have a perfect
metheé of findiag the relatienship be fueen rain:all and pro=-
ductione For this_burpcse thg tgtal ameﬁat of réidfall of a
district ié tﬁe five points of time were talon and co-efficient
of variation of the total rainfall have been found out. This
has been named as the varfability of rainfall (in percentages)
which has been taken as an explanatory variable. The hypothe-
Sis hare 1s tpat wherever the variability of ra;nféll is high

there the agricultural production is low and vicee-versa.
TECHNOLOGICAL FACTORS :
MECHANISATION

Mechanisation in its breéd_sense, can be defined as the
use of improved types of hand tools, animal driven implements
and pover driven equipments It is not a direct input but is

1nstrumenta1 in raising the yields.

31l. Sapru, S. G., and Deshpande, Doy "Inter-district
variations in Agricultural efficiency in
Maharaghtra State", I.J.A.Es, Vol. XIX,
No. 1.(1964) pp. 252 Ram Dayal, "Impact
of Rainfall on c¢rop ield and acerage"IJAE,
Vol. XX, No. 3 (1965), pp. 49 Ralph W.
Curmings, Jrs and S, Ke Rayy ODps Cltey DPDP.167,
and A. Ahmad and Aslem Mahmood "Detepmination
of critical drought limits to crop production
in the Indian Desert™, ‘Mimeograph, 1972,

32. Indian Journal of Agricultuyal Economies, Seminar on
"Problems of Farm Mechanisation", (1972),

Pps 3+



As agriculture is a hiéa_logical process, veather conditions and
timeliness of aperatiens are importaqt' for the grow%:h of crop
in such a situation mechanibation decreases veather risk and
increasss produetion%@ Mechanisatica 1nfluences tﬂe eropping
pattern and iacreases the intensztty of ez'opping both together

34
inerease land and labour productivity

The presen'h st}xdy cnn.sidegs_ ei};en_gj.nes,‘elecifiaal
pumpse ts, tractors, ploughs (iron) ang power d.r;_ven t’_sugarcané
crushers to represent the }%chauisaunm ?hesefive nieehiner-
ies are put together and expressed in an index, called meehani-
sation index. The -mec’haniséﬁion index is worked out by divi-

sion by mean methada_s which is. as follows 1t

_The absolute data of these mechineries were first standar
disediby wo;}gﬁ.ag‘ou‘t‘ their ayég.}abilityﬂper 1000 hectares of
cultivaced area. Then, the proportion of the standardised

value to the mean per each machinery was found out. Mechani-

33, T!:zcodar Bergmami, “Problems of Machanisation in Ingtan
‘ ' agriculture" (1962 63), PDe 2Q.

34, Bamerjee, G., “Mechanisation, Cropping Pattern and
cropping Inh-nsity in West Be:ngal“, (1953)

ppe ‘ 9;

35« Kunduy As,y “‘construction of Indices af Eagionalisatiom
An enquiry into msthods of Analysis", Geo-
raphical Review of Iddia, Vol. 37, Nc. FRY
1970J)y Ppe 23+




sation index of a district was calculated by adding this pro-
portion of five types of machineries available in the district.

The index thus developed suffers from the following
limitations : ' |

(a) 'H:nre may be a double counting between ‘the availa-—
Bility of Water-1ifting devices and the percentage
or irrigated area;

(b) number of tractors may not be much, so 1t may be
doubtful to find a marked influence over the produc-
ti?ity, when the study 1s on a macro level.;; and

(c¢) many other mechanical implements like tillers,
reapers, sprayers a_nq thresters wh_ich are also
widely being used are not included in the formu-

lation of index, as no data 1s available.

The hypothesis here is that - there is a positive rela-
tionship betw‘een the growth rate of the index of mechanisation
gnd growth rate of agricultural production or in other words

Frowth sate of jie : :
wharever index of mechanisation is high, the rate of product-
ion also tends to be high.

Seil acts as a source of plant nutrients. The nutrients

are prone to be exhausted due te cultivation., Even for fertile



soils 1t is not possible to supply the plant nutrients in
sufficient quantity>C. For an optimum growth of crop it is
neéessary that an optimum condition of essential nutrients
must be present in the soil during the cultivations Thus,
the depleted soil here is to b2 replenished with nutrients,
otherwisé the productivity of the SDil.will decline.

_ The fertility of the soil is maintained by tha_use of
»;rgaaic and inorganic manures. Ofganic manures are not avai-
1abl¢ abuﬁ@antiy.‘ Sqniqorgaqig manures, popularly known as
fertilizers, including n;trogenl(N7, phosphatic (P) and pota-
"‘_'se.;ic {X) elements or fheir mixture (WPK) are used. The use of
fertilizers 1is regarded as one of the éuickest ways of lacreas-

ing production of crOps37.

In the present study, fertilizer supply has been calcu-
lated for the cropped area fand so the variable taken here 1s
the fertilizer consumption per 1000 hectares of gross cropped

A

area of a particular district.

After doing all thess with 1960-61 as the base the
growth rate of fertilizer (NPK} was found.

36, Department of Agriculture, Government of Tamil Nadu,
Report of the Committee on Agricultural
Production, (1966), pp. 125.

37. Singhy D.y and Rahaja, S.K., and Bapaty SeRey "Re turns -
. from Fertilizers on Farmers Yields', IJAE
Vol XXV, No. 4 (1970), PP« 29,



Thus the hypothesis here is that there is a positive
and a direct relationship between the grovth rate of fertili-

zer and growth rate of production,

INTENSITY OF CROPPING ¢
Intensity of cropping 1s a ratio between gross cropped
area andﬂnet area sovn. It shows_the extent of the utilization

of a plece of land.

Thus, here, the 1ntensity of crOpping has been Worked
out for five years and with 1960-61 as the base the grcwth

rate has been founde.

The hypothesis bere is that there is & positive relatioh-
shih be tween grovwth rate of cropping intensity and growth rate
of agricultural production.

INSTITUTIONAL FACTORS ¢

- In the Indian villages still caste plays an important
role. Caste differe nces determines the differences in modes
of domestic and social life, types of houses and cultural

. . v . _ 38
patterns, and the occupational characteristics of the people »

38. Desaly AR.y Op. cita, (1969), pp. 38..
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This social stratification based on casbe influences the
agricultural development to a great extent. Scheduled castes
are those communities which have suffered from untouchability
and scheduled tribes are those who live in isolated areasaga
The uateuchabilit& is .veryvsevere in Kerala. o_?A;.ss 1?):433_} (i:'zsus
notes, that "It is they who furnish the backbone, labour", the
main occupation of scheduled castes and scheduled tribes is
aériculture.; But are socially backward though they play an

important role in the agricultural activlivtie Se

Scheduled castes and scheduled tribe'_s, who are basically
poor, may not risk_,in{adopting the new innovations and so tend
to e more tradition Orientem

~ The propcr’cion of rural seheduled castes and tribes wer’éf

for all the five years and with 1860~61 as the base the growth

rate was fmmda

With tmse in m:!.nd it is hypothesised ‘that the area
where ‘the grovth raﬁe of scheduled castes and scheduled tribes
1s high, the growth rate of production would be low and the

vice=versa.

39, Census of India, Scheduled Castes and Tribes (Report
and Tables), Voli IX, Kerala, Part V -A(1)
(1969), pp. 1.

40» Ibi‘i .y ppo ?o
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Land and 1a’!39};r are the main inputs of traditional

agriculture. Labour is the primary instyument for increasing
production within tbe frgmevérk ofztraditional éériculture‘
Even in modern times labour is gquite ﬁmportant wherever the
holding Size_is_gmall and me@hanisaticn is npt_ecgnomica@é%
If the labour forece is not available at the required time the
level of agriculture may be adversely affected.

In the present study agricultural labourers have been
taken as a proportion to agricultural worlers which 4is being
done for all the five years and}witb.lQGOnsl as the base the

growth rate of agriculturel labourers was found.

- Bre 1t is hypotheslsed that there is a positive or
direct relat;onsh;p_betwaen growth rate of this variable and

growth rate of production.

This variasble has been taken due to a very high percen-
tage of rural literacy iﬂ»Keral.a.‘ ‘It was 64.49 pareent in
1973-74 as against 59.72 percent in 1970-71. Thus, 1% is

41. | Sharmay P.S.y "Patterns of Land Concentration and
Elasticity of per acre composite erop
elasticity", 1965, pp. 330.
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usually thernoticn that pecpls_wha are.edueated woﬁld under—
stand and would easily differentiate tetween the better and
ordinary thing. As it is usually very difficult to couvinee
the farmer tp‘usg_new;seeds or nevw machinery or new fertilizer
an edueated ?arsan would easiiy unde pstand it better and fast.
ihus, here the grﬁwth rate was found for the proportion

Yural

- of ,educated persons to Yuval population.

But, i an underdeveloped country like India where lite-
racy has very less impact on the soctal Iehaviour and order,
literacy does pot(gffect p;qduqtiong, But, as Kérala_has a hizgh
literacy rate it would be interesting to see the picture kere.

.The sﬁp:eme posiﬁ;en of‘agr;eulture from thg'poiut of
view of its s&ére'in production, consumption, exports and em~
ployment remain as the hard core of Zconomic Planning in the
country” - A depressed agrieulture may retard the pace of
in@us@riaiisapigg,“thus_ggp?agq§s§gg“thg grqwth‘cgtécggghy as.
a vhole. An increase in production hich is a mcessary con-

commitont of agriculturdl development is ?6531b1e énly in two

42, Bajiva, M.&.; “Agriculture in Pakistaa" CEFNTO
Seminar on Agricultural Flanaing,
PPe 41.
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vays @

(a) The traditional method of increasing production
in an economy is to :bri_ng' virgj,n lands under the plough. The
pmductian_m.ay also be increased by multiple cropping method
which is possible only by making new inputs in the form of
irrigation and fertilizers. In Indiay however, an increase in
area 1s very difficult as 85% of the land is already under
cultivation (the corresponding value for Kerala being 99.27%
according to 1973-74 statistics). Over and above.it, some
very fertile and productive land is lost every year to the
non-farm uses. This is very much true 'fc:*e Keraf{.é where the
food-crops occupy 624 (1973-74) and non fhod-crops 38% (1973~
74) respectivelys 'Above all the area unde%r fbod-grains oc'cu--
ples only 31% of the gross cropped area (according to 19‘73-74
statistie;). During the 15 years period - 1950-51 %o 1965-66,
about 3_mil§mog_ hectares ef land are estimated to have gone

out of eultivation .43

(b) Another method to raise the production 1s to |
increase the yield per hectare,v This 1s t!e be st alternative
now available in Iadia as not much extension of agriculture

is possib]e due to the reasons stated above. Higher rate of

43. Ranganathan, CeRey Rertilizers, (1972), ppe 3 ~ 5.



productivity is essential in agriculture for the growth of
outputv in ag_':iculgure%. mt, whap nhappe‘ns to yields depends
on the technologica;»relgtions between inputs and outputs and
the éuantum- of yaz-ious vinputs (including fertilizer, vater,

seeds and labour)iused.

| T_hn_s, s:imply to see _',wha_.t affects the gr»aw.t:h of produce
tion, are«fz,'y_ielﬁ, _crépping pattern and the interaction between
the latter two éhmjentg a simple me‘thgd» used by_B.“S.wMinhas
and A Yaidygnakha.nés_ft??‘ﬁﬁir paper on growth of crop output
in India, 1951-54 to 1958-61 is made use of for the present
study. The method being widely known as Decomposition method.

44,  Yufino Hayami and Ruttan, V.W., "Agriculturzl Produc-
tivity differences among countries"

The American bconomic Review, Vol Lg{ No.5,
- 197 s. PP 5 =~ 900 ;

45. Minhas, B.S.s and Vaidyanathan, Aoy ”Grdwt:h of Crop
Cutput in India, 1951-4 to 1958-61", Journal
of the Indian_Socie of Agr:.cultural Statis-
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CHAPTER - VI
SPATTAL DISTRIBUTION OF THE VARIAHLES

The present study aims at explaining the inter-district
variations in the agricultural growth rate {dependent-variable)
in Kerala with the help of e4ight explanatory variables or
independent variables. They are 3

(1) Soil pating Index and
(11) Variability of rainfall

Zeghnologicals
(1) Growth rate of Rertilizers use per 1000 hectares
| of gross cropped area
(11) Growth rate of Mechanisation Index
(111) Growth rate of Intensity of cropping
Ingtitutionsl:
(1) Growth rate of proportion of agricultural labourers
to agricultural workers

(41) CGrowth pate of the rural scheduled casms and tribes
to rural pcpulation

(444) Growth rate of Rural Literacy

Ees:{des the environmental factors viz., relief, soil,
rainfall and natural vegetation, others like the institutional

and teeh‘nologieal- factors are also equally important from the



point of viev._r of thelr spatial distribution and impact on the
growth rats of agr:lcultural pro&u?«tiom This study aims at
finding out the spatial pattern andvinteraction between these
factors and see how these have induced or impédea the gi-owth
rate of agricultural prod_uctiom The distril_ﬁution of thesg
aspects in space and their behaviour within the regional frame-
work figured by the envirommental factors has been taken care
of. All these aspects are studied separately as they rewveal
the areal extent of the region and contribute suffieiently to
the analysis of the region, as the ultimate goal is to develop
t_he econémy (grqwth of agriculftural production being a major
part of ;t.‘) w_.hich rests on the overall development and the liv-
ing conditions_ of the p'eople.w So the ‘spatial 'qistributioq of

| these variables has been dealt with greaﬁe_r_ emphasis taking

the growth rate of the variables for the peak periods ‘(19_60-61,
1963f64, 1967-68, 1970-71 and 1973-74) falling between 1960-61
to 1973-74. |

The dependent or the explained variable, i,e;, "growth
rate of agricultural pmdugtﬁon'ﬁ, is dealt first. The indepen~
dent af the explanatory variables are then taken one by one,
1.e.y environmental, technologieal and instttutional.

Gy ate of Aspicult Prg on:

In a developing country like India, where agriculture
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contributes more than 5O pergentvof fhevnatiqnal ingome, greate
emphaéis has ﬁeen_lgid on ag?;cultu?al‘aeVEIOpment and to make
1t self-suffictent in»the agricultural production, to meet the
demands of the huge population. ‘Rerala teing an agricultural
State, wheré_more ehanm48 perpebt$of thg total pbpulatian are
absorbed in this sector of economy, 1t cannot be ovéreruled

from that of the prableﬁ faceqd by the country as a whole.

o As against a density of population of 549 persons per
sqe kme (1971) and a population growth rate of 26.30 percent
(betweeg the decade of 1961-71), the growth in agricultural
production has been only 4.7 percent (between 1960-61 to
1973=74), It is one of the most dengely{populated States in
- India ﬁith 57.79 percent of 1andﬂpeing put to agricultural
uses in 1971 as against_slgﬁq percent in 196l. Compared to
the rate of growth of population (26.30 percent) this growth
rate of area under agricultural uses (12.00 percent) is quite

low.
AR -
(in Zages)
State/Districk Growth rate of asricultural production
- - ———
Rerala 4.7

Cannanore 4.2



AT s ymeniy, e e

e

e e s
P ersf

ey i v gt T

T X S

KERALA

+ kms.,

% GROWTH RATE OF
AGRICULTURAL PRODUCTION
20 O 20 40 60

P
eV

R T S L BRSPS

. SRR S e

e, A LD T e

L ¥R

Fig o



- 93 -

1 . 2
‘Kozhikode 4.2
Palghat ?.9
Trichur 549
Ernakulam 2:3
Kottayam | 3.1
Al}g ppey 2.8
Quilon | e,é
Trivandyum 249

Coming .to the inter-iistrict variations in the growth
rate of agricultural production (Table 6.1) Quilon has experi-
enced the higest rate of growth (849 percent), followed by
~ Palghat (7.9 percent), Trichur (5,9 percent), Cannanore and
Kozhikode with 4.2 percent each and the lowest rate of growth
was found in Ernakulam (2:3 percent) (Figs 10).  Quilon and
Palghat came out to be 50 préminént beeause of the more appli-
cation of fertilizers, better soil rating inﬁex,vless variabl-
lity of rainfall. Literacy a;éo plays an important role in the
growth of agricultural production. Other variable whtch afﬂect1
the production in Kerala and in case of Quilon, Palghat and
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I’richur in part:;:cular is due to more area which has been
brought under cultivatione.
Envirommental Factors ¢

Soil Ratine Index ¢

The measurement of soil fertility in quantitative terms
1s difficult. This aspect has been widely discussed in chap-
ter V. The index that has been taken kere as a variabls is
that computed by K.B. Shome and S.P. Ray Cheudhuril (1965).
They had computed it at the district level for all-India, based
on Storie's z_n‘evthod.‘ They have evaluated the soil rating index
of Indian solls using only three factors : (a) character of
the soil profile; (b) Topography, texture and structure and
(e) degree of climatic stability, salinity, stoniness amd
tendency to be e‘rt.;ded.. The soil rating index is obtained by
the product of. factars A, B é.nd € and final réting index is

expressed in percentages.

TABLE - 6.2

SOIL RATING INDEX |
| (in Zages)
State/District ~Soll Rating Index
1 " 5
Kerala | 56.00

l. K.B. Shome and S8.P. Bay Chaudhuri, op. cit.,
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i 2
Cannanore ' 654,00
Kozhikode 54,40
Palghat 57.60
T.richu;' . 61.20

‘Ernakulam 57,60
Kottayam 51.00
Alleppey . 45.60
Quilon 54440
Trivandrum 57.80

The figure 11 shows the "Soil Rating Index" for Kerala
and districts (Table &.2)s Ferala has an ;nﬂex of 56 percent.
The highest rating is in Cannanore (65 pereent}’follmé by
Trichur (&.EO_perqeqt),'ﬁivandrm (57.80 pereent), Ernakulam
and Palgha; 57.6b.percent each?. Kczhikoﬂe and Quilon 54.40
percent each, Kottayam {51 perceént) and Alleppey (45 percent).

The above percentages show the soil rating of the parti-
cular area. Here we hawe hypothesised that higher the soil
rating index, higher is the growth rate of agricultural produc-

tion.
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Yariability of Rainfalls

This factor is inversely related to the reliability of
rainfall. In other words, wherever reliability is more, there
the variability is less. Kerala comes under high rainfall
regions of India (abowe 1150 mms)zs But, the area irrigated
in Rerala was 20.5 percent in 1970-71 as against an all-India
average of 23.0 percent.‘ Around &0 pereent of ‘the area under
paddy was irrigated in 1973-74 (Tgble 3+4)e This shows the
importance of irrigation, The rainfall in Kerala is not evenly
distributed throughout the year. The south west monseon brings
the largest amount of rainfall (June, July, August and Septem-
ber are tbe. we ttest months) whereas the winter months (January,
February and March have 1little rains) are the driest. Irri-

gation is the main source for water during these three months.

(1n Zages)
State /Distrioct
Kerala 283.20
Cannanore ' 18417

2. Indian Agricultizm in Brief, 1974, Thirteenth Editlon,
: Pps 26 - 27,
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1 o 2
Rozhikode - 26482
Palg‘ha}t | ' _ 25.04
Trichur | 26437
Eraakulam o 18435
Kottayam - 22.11
Alleppey - 21.57

Quilon - £ 20.59

Trivandrum ' 29.94

| The Fig. 12 shows the variability of rainfall in Ferala
and 4in the districts (Table 6.3).; The variability of rainfall
in Kerala is 23.20 yermn‘fe. The highest variability is in
the district of Trivandrum 29,94 percent followed by Koshikode
26.82 percent, Trichur 26.37 percent, Palghat 25.04 percent,
Kt?ttay@ 22411 perce nt_a, 'A;lle‘;‘apey 21..57- percenty Quilon 20.59

percent, Ernalmlam 18,35 percent and Cannanore 18.17 percent.

Technologieal Factors :

In an underdevelopeé_ econony, Where agr'icuiture is the
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backbone, agricultural produéti%n 1s quite essential to meet
the growing demands'af the population. Production can be
raised mainiy by increasing the yielé (or area or both) which
is the result of the adoption of fertilizer (besides other
variaéleS) into the soily because the fertility of the scil
is being exhéusted by regular cultivation which one finds in
case of India ;s'a whole, the State of Ebralatbeing no excep-
tion. One of the main factors for increased agricultural

production 1s the availability and uée of fertilizer.

) TABLE = 6s4:
Growth rate of the Rertilizor use pay 1000
Eclares 08§ .0ropnea area '

(in Fages)

State /District

Kerala 130

Cannanore 1.4
Kozhikode " 1,77
Palghat - 1,37
Trichur 1.01
Ernakulam 1.39
Roitayan 1,32
Allenpey 1.26
Quilon 1,10

Trivandrum_ 1.32
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From table 6.4, 4t is seen that in Kerala the growth rate
of fertilizer use in different districts 1s quite uniform and
stands around the State average of 1.3 percent which itself
is not significant considering f;he proportion of net area sown
to the total areas For the "si:gte as a whole, the gmw?;h rate
of fe_artilizer stands at 1,3 percent (Table é.&) as against
Kpihikoae ]_.;'?7‘_pereent, »*‘Ernakulam 1.35;1 percent, Palghat 1.37
pereéntg_‘lﬁ{o?tayam and Trivaqd:u{g 1.32 percent eachy Alleprey
1.26 pereent, Qam_zanoreh_a..fléperee at, Quilon 1.1 pereent and
Trichur 1.01 percent (Fig: 13)s This percentage growth rate
cannot be called to be a significant one compared fto that of
the State's scale of agriculture. It is quite remarkable that
in ‘Quilgm where the growth rate of agriéultural production is
8.9 percent (highest) the growth rate of fertilizer is only
1.1 percent which is the second lowest among the districts.
Trichur also shows somewhat the same pictu;e, coming as it
does 4:‘1 thg third _pos'it;on among the districts in the growth
rate of agricultural production (5.9 perceat) a_n_d.. is 4n the
10@5*: position so £ar as tba gr’éifrth rate of fertilizer use
is concerned. Other districts have shown a considerabie in-

crease compared to that of the State average.

’.tbehno]_.o_gy is one of the very important factors vfhich
pushes forward the agricultural production. As 2 region
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develops in 1ts economic sphere, the adoption of tchnologi-
ecal knowhow -:lsAn'ormany expected in all the sectors of economy
to provide a boost to the economic development.

lable - €

Grqﬁrth Rate of the Mechanisation.l

(1a %ages)
Btate /District ~ h ra ' Meghanisatio
Kera}i-.a_ ’ | ‘-hl,ll
Cannarnqi-e , -? «00
Kozhikogde 0.03
~Palghat -2+00
Trichur -2.01
Ernakulan | - ~2.04
Kot tayan o -2.04
Alleppey - 0.01
Qutlon 0,03

| T;-ivandrmn , 0.02

In the case of Kerala however; the tendency of adopting
technological know-how is not very marked. Rather, the growth

rate of mechanisation index is negative (-1.11 percent) over
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the period 1960-61 to 1973-74 (Table 6.5). In the three
southeyn disteicts comprising of srrivaﬁdm', Quilon and
Alleppey and Kozhikode (a northern district) ome finds a
slight growth rate f:hengh éuiba negligible - being 0,02 per-
cent, 0.03 peraent,for.bl percent and 0.03 perceont respecti-
vely (Fig. 14).

The main réa.soh ‘_fbr' the slow adoption of improved mec-
hanisation 1s the non~avallability of particular 1mpiemeni:s
and machimeyy suited to loeal conﬂitions and a ccmparatively
1owar cost ws_thin the reach of ordinary farmars. The topo=-
graphieal ccnditions and. techniques of cul‘civation are unique
in Rerala and there are no implex_nants dgsigﬂned and devgloped
to suit such conditions. There 1s, therefore, need for deve-
lOping effieient 'Mpisﬁents for riee cultivatioh, plantation
crops and also Speeialised implements such as ridgas and

eartiers for ginger and tapioca1-

Inﬁeasity‘ of eropping is the ratio between grdss aropped
area and et area SOWlle It gives the exﬁant to which a given
‘la_n_d is utilized. To izxeraase the agrieultural production,
increasé 1:1 'tpe intensity of cropping is also necessary.

1. %chnd—Econemic Surmy of Faraia, 1962, p» 39,



- 102 =

State/Distric

Forala 1.1
Cannanore 0.2
Kozhikode 2,3
Palghag:‘ | 1,0’
Trichur '3.'@.4»
Ernakulan 140
Kottayam 1.1
Alleppey 0.5
Quilon 243
Trivandrun 1.8

In Rerala, the intensity of croppin_g inercased from
122 in 19.607-6; to 136 in 1973-74 (Appendix :,e)» There is-
a constant increase throughouts This is a notable feature.
in Kgralav_:!._e s the high intensity of eroppings From the |
previous chapter (Chapter IV) it could te seen that not only
the propoition of cultivable area to total area was high in
Kerala, but the degree of utilization of the cultivated area
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was also quite highe

The growth rate of intensity of cropping is not very
high in Reralas it is only 1.1 percent (Table é,é). The
highest growth has been recorded by Kozhikode and Quilon,
2.3 percent each, followed by Trivandrum 1.8 percent, Tri-

chur 1.4 percent, K@ttayam l.;ipg§cent, P@lghat and Erna-
| kulam 1.0 percent each and Cannangre 0.2 percent (Fig. 15),
This shawsvthat the 1ntagsity'9f> ropping has recorded a

steady increase, which is a good sign of progressq

Being an_agricultural regign§ the propo;tiaé of agr§cq1-
tural labourers to total workers has a positive correlation
vith that of the agricultural production. The growth of tie
for?er direétly.afgegts the:grqyth of the }atterg_ In Kéraia
whore the mechanisation or other technological factors do not
provide much incentive for botter agricultural production,
the mai_n 1npuf: 1weey the agricultural labourers has got a
very important role to play id‘production.



S tural loborrers o a
Ferala 2.1
. Cannanoye 2.6
~ Kozhikode | ' 1.7
Palghat 1.2
Trichur é@l
Ernakulam 2.1
Kottayam l.1
Alleppey 1.5
Quilon 243
Trivandrum 3.0

~ As against the State average of 2.1 percent (Table 6.7)
(growth rate), the growth rate of agricultural labourers in
Trichur was 3,1 percent followed by Trivandrum 3.0 percent,
Cannanore 2.6 percent, Quilpp 2.3 percent, Ernakulam 2.1 per-
cent, and in the other distriets 1t is less than 2 percent.
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The higest percghfage is found in Trichur (3.1 percent) and
the lovest in Kottayam (1.1 percent) (Fig. 16). This might
be due to the concentration of more land ia few hands vwhich
leads to the regional disparity in land holding, thereby
throwing more peopie out of;thaif land who are compelled to
to work in the fleld of the 1éﬁdlords as the labourers.
The increase in the growth rate of agricultural labourers
is due fto the low technological knoww-how which leads to the

labour intensive in this sector of economy.

.\ sﬁatement showing the growth rate of scheduled castes
and trives is given in Table6.8§. From the census data provi-
ded, a marked concentration of scheduled castes 1s found in
Palghat}district_whila scheduled tribes are found in large
number in szhikode and Cannanore districts. The scheduled
castes and tribes are mostly agriéuitural labourers living
in conditions of economic depenaeécy and social inequalities.
Lack of initiative, educational backwardness and lack of land
and capital to undertake productive operations are among the
important factors fhat contribute to tbe baclwardness of this
section of population. The concentration of scheduled castes,
- specielly, 1s found in .the areas of agricultural practice
whepe they are mostly engaged as agricultural labourers
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strugeling for their'survival and 11velihood whereas sche-
duled tribes are found m63t1y in the areas, negative from
the polnt of view of development: From this analysis 1t
can be said that these two factors have got a negative co-
rrelation with thatpof agricultural pgoduqtion. So, t@g
more the concentration of these factors in a particular

area, the less 4s the rate of growth of production and vice-

versae
;) - 6,8
Growth rate of the proportion of yural scheduled
castes and t s Yo rural popula _
(in %ages) °
State/District Growth rate of the provortion of rural
Bopulation
Kerala : "1»33
Cannanore =2+00
szhikpde =201
Palghat ~-2.,01
Trichur ' -2400
Ernakulam : - 04,01
Kottayam ~2+01
Alleppey 0.01
Quilon -2 400

Trivandrum ‘0;01
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Looking at the growth rate figures for these two varia-
bles (scheduled caste and scheduled tribe) (Table 6.8), 1t
1s seen that the growth rate of scheduled castes and tribes
has decreased during the period 1960-61 to 1973-74. 1In the-
districts of Ernakulam, Allgppey and Trivandrug it bas a
positive growth rate which can bg called to have remained
constant over the period of study. In the rest of the dis-
tricts,_thevgrowth rate 1s negative being -2,00 on an average
as agaiast the State average of -1+33 percent which 1s quite
significant from the point of view'of our study. For a
healthy situation, this type of growth is necessary which
one finds in case of Kerala. It 1s éuiﬁe appérent from
table 6.8‘that the ;§1atiansh;p te tveen the growth rate of
| agricultural production and growth rate of scheduled castes
and trides 15 negatives One finds that wherever there has
been a considerable increase in the growth rate of agricul-
tu;al production, the growth rate of scheduled castes and
tribes has shown a declines This fact ean'be'seen from the
following exgmplg,»AAs it has already been pointed qut, in
three districts viz., Ernakulam, Alleppey and Trivandrum
the growth of scheduled castes at_xgi tribes is becoming posi-
tive where the growth rgte of agricultural production is
qﬁzite low compared to other districts. Quilon, Palghat,
Trichur, Cannanore aud Kozhikode show a high rate of growth
‘ag against a negative rate of growth in case of scheduled

castes and trides (Fige. 17).
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Table = 649
Growth Rate of Rural Literaqy
| (in %ages)
Sltagz,l)isgg jict Growth Rate of Rural Literagy
Kerala 245
Cannangx?e ' 3.1
Kozhikode , 2,.‘:5
‘Palghat 244
Trichur . 2.1
Ernakulam . 2.6
Kottayam o 1.7
Alleppey | | 2.1
Quilon ‘ 244
Trivendrun 3.3

The above table shows the percentage growth rate of
literacy for Kerala and for the districts.

As against the State average of ;.84 percent tﬁ_e growth
rate of ‘lite'racir in Palghat is 2.4 percent, _Iriv:and’rum 3.3
Percem_:, Cagnanqm 3.1 'pe:eent, Kozhikode 2.9 percent, 'l'ri-
chur 2.1 percent, Alleppeyg.l percent, Ernakulam'. 2.6 perecant
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Kottayam 1#'_7 peréent and Quilon 2.4 percent (Fig, 18).
Look;gg at the figures, the northern dijstripts comprising
of Ganna“nqre! RKozhikode, Palghat and Trichur have more
growth ré.i:e of lijcg;;gcy-.qompamd to the southern districts
except that of Trivandrum, which 1s because the State
éapital (ijivandruﬁix)fhaﬁpen.s to be in thils distriet. The
higbest; grawth: ra‘bé of lite‘racy 1_§ recorded by Trivandrum
| (‘3.,3 pe.r.c_:en'ij) which is even higher than the State average
(2.5 percent) and the lowest in the Kottayam (1.7 percent).
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CHAPTER = VII
DSCOMPOSITION OF AGRICULTURAL GROWTH

The present chapter aims at studying the variables
affecting agricultural growth rate. The factors being talen
'in are area, yleld, cropping pattern and interaction between
yield and cropping pattern.

The metbodology used in determining the contribution ‘
of the factors in agricultural growth 1s that of Minhas and
Vaidyanathanl for_detecting,faetor‘behind grqwth of crop
output‘;n India, 1951-4 to 1958-61. They have set out a
framevork of computations for assessing the contribution
of different components elements to the growth of crop out-
put in_India for_the period 1951-4 to 1958561. Indices_

L]

of agggegate output of twentyeight major crops have been
computed for all the 14 states and also for the 268 dis-
t::gts belqngiqg to 14 states. 1In each case, the qbserved
increase in aggregate output has been decomposed inta four-
component elements, l.e.y the contribution of (a) changes
in areay (b) changes in per acre yields, (c) changes in
cropping pattern and (d) the 1nteraétion between the latter

two elemants.

1. Minhas, B.S.y, and Vaidyanathan, Aey Op. cit.,
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Mo thodology:”
& notational representation of the data used is as
follows :
Crop Weight Proportion of area yield in year
in year

4] t 0 t
“ W %10 Crg Yo Nt
Co W Coo Coy Yoo Yo
» * 0 £ J L »
» - . - . »
- 3 ] L) - *
cn Wn cna cqt Yno Ynt

. ~ We confine our analysis to only seven Crops, the

. Cis, w1s are constant price weights assigned to different ,
crops and consists pf_tpg_harvest prices. Gio s and cit

are proportions of area §9cup1eg_hy»different_grops.in years
0 and t. This is tha representation of crop pattern. Yio's
and 1t'$ are base and final year yields.

2, Minhas and Vaidyanathan, op. cit.,
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Minhas and Vaidyanathan in their paper have used for Cio’s
and Cy¢'sy Wits and Yio's and Yit's three - year averages
on each end. But, bere the period of study is only peak

periodsy so the averages have not been considered.

The symbols used foﬁ output and area ¢
Po = Crop output in year O

Pt « Crop output in Year t

fo = Gross crop area in year O

At = Gross crop area in year t

Po = Ao Wi Cio Yﬁ.e
Pt = At W Cyy Yit

It is assumed here that every nev gross crop acre
is as good as an average acre already under cultivations.
Thgiincxease in crop production over the time period.cf_
our study in their component elements is in the following
manmer : |
Pt - Po = (At = Ao) £ Wi cio 3{10 + Ay % wi Cio (Yt - ¥ 10)
+ A& W Yqo ( Cig - cio )+ ARl (Ygg - Yy4)

(Cit - cio )

3. Minhas and Vaidyanathan, op. cit.,
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In the equation on last page, the first element in the
right side of the eqation shows the area effect. That is,
an increase in output could have taken place in the absence
‘of any changes in_per acye ylelds and the crop pattern. The
second element shows the effect of yleld changes for a cons-
tant erop patteran. The'tbird'elemenf shows the effect of
changes 1n erop patterns in the absence of any changes in
per acre ylelds. The last element measures the effect in
v?qﬁputawhich could be attributed to the interaction between
per acre yleld changes and the changes in c¢rop patterns.

| Te interaction terms dn the Scheme 1s essentially in
the nature ofvhglgncing gntry; however, it is of interpre ta-
#;ve sigqi:icanéef_.rhough yields of certain crops.in a region
may go down, at g;v?q‘congtant relative prices, farmers may
have the acreage allceation tq'digﬂeregt erops as they were -
‘@ district possibility in a region vhere an overall dépério~
ygapioa 0f,soi}.£ertility takes place f»§; they,ma& switch
B %é:eage to cygpsfwhgne yields‘haveﬁincge;sed. This 1atter_
VJibuila of respouse would heha'rgtioga; ore. Ve may, of course,
get a perverse kind of erop pattern ghaageq Qna’qanvlist.all
the difﬂerent'possible combinations of positive and negativwe
yield changes of the crop pattern shifts. Here, only the
net effect of these interactions are estimated as ome of the

4
component elements of output growth .

4. Minhas, B.Si, and Vaidyaﬂathan’ AO, Ope citey



RATE OF GROYTH ¢

A striking feature of agricultural dewelopment in
Kerala during the period under study is the wide-variation
in the rate of growth of output in different regions (dis-
tricts). During the period 1960-61 to 1973-74, total crop
output'has increased by 44.08 percent, that is, a compond
annual rate of 4.7 percent in the state. In the three out
of nine districts the growth bas been above the State awerage,
the three districts being Palghat, Trichur and Quilon.

TABLE - 7.1

Grouth of Crop Output in Kerala ang
istricts. 1960-6]1 to 3=74

State/District  Growth of C :put 19

Kerala 4.7
Cannanore 4.2
Kozhikode 4-2
P:1ghat 7.9
Trichur 5.9
Ernakulam 2.3
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Alleppey : 2.8

Quilon 8.9

Trivandrum - 2.9

, Seaing now. the overall pieture between 1960~-1 to
1973-4, it is noted here ,hat six ﬂistricts out of nine
| have had grcwth rate 1over than that of the State average.
The highest growth rate being recorded by Quilon 8.9 peru
cent, secondvhighest‘;s.by Palghat 7.9 perceat, and third
highest by Trichur 5.9 perqeét. The lowest has teen recor-
ded by Ernakulam 2,3 percent,
Components of Increage in Output :
The're}ativ§<contrihut;ons of cpmbonent‘elaments to
the growth of crop output in different districts are presen-
ted in the following tablc. The numbers in the top line
against each district stand for thevgroportion of fadividual
output that_can be attributed to chénges in area, ylelds,
crop pattern and interaction betweeé the latter two elements,
whereas‘the corre sponding numbers iﬁ bracke ts express the

respective contributions of each ofgthese elements in terms

of percentage points in the overall'growth rate. It is
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¢lear that the relative _coptributions of ‘component

elements vai'y a great deal from region to region.

et us aow one ’_oy one look at the componment and their

respective contributions to the overall growth rate be tween
1960-61 and 1973-74.

Table = 7,2
Relatgve Contr gbutjog og mffg;vgnt L;gmegts to the Growth of
Crop Outm Kepalda_ang Dzstgi £s o 1960-6] to 1073-2
State/ centage 1 fed to , — Overall
Dpstrict Area mﬁ ._gza_.._s__;:_Pa tern Inter- Total Rate of
action Growth
1 2 3 rd 5 6 7
Camnanore  106.54 =36.45 86,72 —56.81  100.00 4,2
(4.47) (-1.53)  (3,64)  (-2.39) | ‘
(1.54) ( 2.56) (-o.os) ( 0.45) A
Palghat 37.40 49,00 13,06 0,45 100,00 7.9
- ( 2.95) (3.88)  (1.02)  (0.04) - “
Trichur 43,40 3,26 54,69 5.17 10000 5.9
o ( 2.56) (-0.19)  (3.23) (0.31)
Ernakulam  46.77  41.96 34,60 =23,30 100,00 2.3
Ko ttayam 13.72 91,07 6,49 «11.,28  100.00 3.1
Alleppey 11.32 1795 84 -20.82 ~70+34 100,00 2.8
- (0.32) ( 5.04) ( 0.58) (-1,97)
Quilon 53,32  30.53 8487 7.27  100.00 8.9
(2.72) (0.79) ( 0.65)

(4.75)



Trivandrum 50.07 49,49 . 2.82 =238 100.00 2.9

(1.45) (1.44) (0.08)  (~-0.07)
Kerala 66456 18455 22,66 ~7.77 10000 4.7

(3.,12) (0.87) (1.06) (~0.36)

~ From the ahb'{e_tgble it is seen that the State as a
vwhole ,_h.aéi' reobided a growth rate of 4?7. percent between
196@-1_and_19?344, The component which has contributed the
maximum for téf% growth is area 67 percent (or 3,12 pe rcen-
tage points), yleld had contributed 19 percent (or 0.87
pegcentage»poigts), cgﬁp pat‘er 23 percent (or 1.06 percen-
tagg poin?s) and iptez_'at_,ftion had a ne"gative effect of 8
percent (or ;0?36 pg:ceﬁtage pqints). Thus for the state
as a whole, about nine tenths of additions to output was

- obtained through extension of ‘crop area and due to'cropping

pattern.

- In i‘an out of the .nir;e' districté the effeeif is due_
to area, Caananore _];O?_ pergenf ‘(or 4.47 percentage polnts),
Ernakulam 47 pex-cé'n‘t_ (or 1.08 percentage points)y Quilon
63 percent (or 4.75 percentage poiats) and Trivandrum 50 per-
cent (or 1.45 percentage points).

In four out of the rest five districts, the effest
is that of yield, Kozhikode 61 percent (or 2.56 percentage
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points), Palghat 49 percent (or 3,88 percentage points),
Kottayam 91 percent {or 2.82 ;iercentage points) and Allep;;ey
180 percent (or 5.04 percentage points)e

'.i:_ne only d;striei_z that had. the effect of crop pattern
is Trichur 55 percent (or 3.23 perceatage points).

_ Thus, here we see the effect of the components of
area, yield, _erop- pattern and interaetiozz between the latter
two elemen'tsp Nows in the following chapter the other fac-
tors which are x*esmnéible for growth rate of production
would be visualized.
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CHAPTER - VIII

TERMINANTS OF GROWTH OF AGRICUL DUCTLO
| - AMULTIPLE FEGRISSION ANALYSIS

‘ ngpﬁrise regression groceduré 'is a specizl type of multi-
Ple regression ana}.xsj.é which 1s»emp15yed here to :.dehtifi the
optimal form of relationship explaining the variations ia the
growth rate of‘ agricultural pm@u@tioh through 1ts various
de bggmin&nt_s. I!; 'tbe -stepwise proeedur_e,_a's_erie‘spf rinter-
mediate regression efinagiaas' are obtalned, one f_o'r'e'ac'h addi-
tion of variable. Likewise all variables are entered and the
finél regression eéuation _is reached. ,the variables are added
in order of their ip:p_ortance 1.4y 40 order of their expiain-
ing the dependant varigble 184y thg “agriqultural growvth rate
of production®. The intermediate regression equations provide
‘the best values of the coefficlients for ihe specific variables
included in the equation. | Thus, at 'e_aeh'Step, a regression |
equation i3 proﬁncedlf - The cumulative sum of the squares of
the multiple regression coefficient Rz and the standard error
of the estimate are also provided at each step, thus 1udicating
the variance and the confidezzee 11mits.

1. Hausery D.Psy "Some Problems in the Use of Stepwise

Regression Research®, The Canadian
&Ograamrg Vol. XVIII, Fo. 2 (1974),
PPe 148, .
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Stepwise Fogression Analvsis @ 1960-6} to 1973-74 ¢

. The explanatory variables are related with the growth
rate of agricultural production one by one in the step-wise

regression analysis. The variables are 1

= Soill Bating Index

Xg o

X7 = Variability of Rainfall

X5 = Growth rate of the prchrtion of Agrieultnral
Labourers to the agricultural workers.

Xi = QGrowth rate of the proportion of Literate Pﬁrsens
to fotal population. o

Xy = Growth rate of the proportion of Rural Scheduled

‘ Castps and Trives to Rural Population. :

XS = Growth rate of the Fertilizer use per 1000
hectare cf gross crOpped aress

Xs = Grow th rate of the Index of MEGhanisation

X, = Growth rate of Intensity of Cropping

Y = Qrcwth rate of agricultural production.

The Corre 0 Mat'? H

The correlatian matrix (Thble 8.1) reveals the assoeiation
between the variables 1.9,, between the dependent and indepen-
dent variables and alsgo hetWeen‘the 1ndependent variables.

The correlation matr&x (Table 8.1) shows that thp ‘agsocia~
tion of the grewth rate of’ agricultural proﬂuction is negative
with the variables ¢ (1) the growth rate of the proportion of



TABLE - 8.}
CORRELATION MATRIX

T X X X3 %4 Xs - Xg X7 g
Y 1.0000
Xl 0.432 1.000
X3 0,016  =0.273  1.0000
Xy  0.362  =0,109 0,169 - 1.000 |
X, =04640 -0,194  ~0,137  -0.194  1.000 ,
X5 ~0.319 0.157  =0.490  0.313  0.085  1.000 o
X; 0,015  =0.199  0.080  0.560  0.308 0,273 1,000 .
X, 0,049 0.355 0,214  0.523 0,012  0.278 0,356 1,000
X3  0.208 0,208 0,634  =0.083 0,326  =0,270 -0.501 10,002 1.000
D 4 = -Growth raﬁe of agrieultural prcduetioni X4. = Growth rabe of praoortion of rural
' , ‘ scheduled castes and tribes to total
Xy = Growth rate of rural liferacy ' rural population
) Xz = Growth rate of fortilizer use per 10Q0
Xy = Growth rate of proportion of agriculﬁural : hectares of gross cropped area
labouters to total population . ' - s
: Xg = Growth rate of Index of Mechanlsation
X = Growth rate of Intensity of Cropping | S -
‘ X, = Varlability of Rainfall

ol
©
i

Soil Rating Index.
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the proportion of rural scheduled castes and tribes to rursl
population and (11) the growth rate of the fertilizer use
per 1000 heetéres of gross crdpped areas Whereas with the
rest of the variables it has a positive correlation.

The cornelation of the growth rate of production with
rural scheduled castes and tribes 1s ~0.640 and fertilizer
is -0.319. ,Exeept phese two variables the correlation of
thg growth rate o:}bgoductian_is>ppsit1v¢ with other variablesi
literacy 0.432; agricultural ‘lgbourer__s_ 0.016; intensity of
cropping 0.362; mechanisation index 0.015; variability of

rainfall 0.049 and soll rating index 0.,208.
From the correlation matrix (Table 8.1) 1t is inferyred

that the correlation between the statie variables (Baitifall

and Soil) amd grexth rate of agrieultyral produetion is only
0.002. The correlation of agricultural labourers (0.,016)

1s slightly higher than that of mechanisation index (0.015)

with agricultural prodﬁetipn.. The correlation between the

mechanisation index and agricultural labourers is only 0.080.

i Intensity of drbpping and fertilizer has a correlation
of 0.313, 1he variability of rainfall and intensity of ‘cropp-
ing has a high correlation value of 0.529,

The mechanisation index has a négative correlation

vith soil rating index =-0.501.
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, Besides the correlation matrix showiqg the association
of the variables, an attempt has been made to scrutinise the
main variables which affect the growth rate of production.

For this purpose 2 simple linear regression (¥ =a + bx) is
fit and to test to find out the significance 't' (for the
regression coefficient 'b')and 'F' test (coefficient of deter-

mination) have been worked out.

TABLE = 8,2

Wm 14! value 'F! valus

= 5.19 - 0.20x ~0.64 1.8385

1. v
2. Y = 4.59 + 0,05x 0.12 0.0016
3. Y =3.22 + 1.66x 29, 00%* 142044
4, ¥ =2,70 - 1.50x | 2.94%x 5.5600%+
5. ¥ =9.63 -3.80x ~12,66%+ 10,9029
6. Y =4.67 - 0.02x ~0.08 0.0016
7. Y =4.23 +0.02x - - 0.28 0.0192
8. Y = 0.21 + 0.08x 2.66%*  0.3595

* significant at 5% level.
Y - agricultural growth rate of all the eight equations
Growth rate of rural literacy

Xé - Growth rate of proportion of agricultural labourers to
agricultural wvorkeys

Xg - Growth rate of Intensity of Cropping

Xy - Growth rate of proportion of rural scheduled castes and
trives to rural population

- Growth rate of ﬁertilizer use per 1000 acres of gross

cropped area. k

6 - Growth rate of mechanisation index

X7 - Variability of rainfall

Xg = Soil Rating Index



TABIE = 8,3
CORRELATION OF MATRIX

Y 1.000 |
0362 __1.000
X, -0.640 . -0.92 1.000
Xs . 02319 . 0 +«313 0.084 . 1.000
xa 0 ugO? ""Q 0083 "0.32? ‘ “OWQ?O ‘ 1 hOOO
Y = Grovwth rate of agricultural production
X3 = Growth rate of Intensity of oropping
X4 = Growth rate of rural scheduled castes and tribes
XS = Growth rate of fertilizer use per 1000 hectares of gross croprped

awa«
Soil rating inﬂex
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From Table 8.2 4t is seon that out of the eight
variables only four variables are significant, they being:

(1) Rural.seheauled castes and trihes,v
(11) Fbrtilizer use, |
(111) Inbensity of Cropping and

(iv) Soll Rating Index

~In these four variables the regression co-efficient
is significant at 5% level and the eo-effieient of deter-
mination (F value) is significant at 5% level in the case
of rural scheduled castes and tribes only/

A stepwise regression analysis was done With the se
faur variables alongwith the growth rate of agricultural

production.

| The correlation matrix (Table 8,3) reweals that the
correlétion of agricultural~production 1s negative with
two variables, viz., rural scheduled castes and tribes
(-0.640) and with fertilizer use (~0.319). With the other
two variables, 1eeey Intensity of cropping (0.362) and
‘soil rating index (0.207), it 1s positive. '

The correlation coefficient between soil rating
index with fertilizer and intensity of cropping is =0.270
and ~0,083 respectively. |



Tﬁ"' - 8.4 ..
ORDER OF TH: VARTABLES ADDED

' < 2 ' T -5
included variable B. Bx100 Increase in R X 100 Standapd R R x 100 Increase in
. ' ‘ ' 2
X, '-  0.640%*  40.8 - 18425 0.640  40.8 -
Xy Xg 0.692% = 47,8 7.0  19.42  0.643  41.3 0.6
X, X% 0,977 6044 12.6. 19,55 0.700  49.0 7.7 -
‘X, X5 X3 Xg 0.778 6.5 0.1 23.07 0,839  40.8  ~8.2

#* Significant at 5% level,
* Just significant at 10% level.
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Table 8.4 shows the order of the variables added.

Column 1 shgws'the_ included variablesv. The second
column shows the_ variables in order of their explaining
capacity of the dependent variable, and also,shows the
cumulative multiple correlation co-efficient. The third
column shows the square of the multiple correlation coeffi-
cient which 1s equal to the proportion of total variance
accounted for by the -_equation; The R? is expressed in per-
centage for convenience . The fourth column lists the in-
crease of total varlance also expressed in percentage. The
£ifth column 1ists the standard error (in #age) of the esti-
mate for the equation in that s'aepQ The éix_th colum:isﬁm,‘
seventh R z_in_ percentage and the eighth increase in R
a.lso in percentage. If the‘ posifi:ﬂe effect of an additional
variable_'is more than its negative effect, the value of R 2
will increase. The value.s_ of 'fi' 2, however, will deercase

in the reverse case.

- The above results show that the scheduled castes and
tribes (X4)"§a_xplva'ins the maximum proportion of variations
in agricultural production followed by fertilizers (Xz),
intensity of cropping (X;) and soil rating index (Xg). The
contribution of soil rating index is however very low (0.1
percent) in increasing the valwe of R‘?v as is clear from
| column 4. A study of R 2 shows that it decreases (-8.2)
as soil rating index ié added. 'I’he intensity of cropping



. ‘ | 2
1s_retained though heing 1nsignificant only becauss R

increases (byv7.7 percent). This shows that it's contri-
bgtion ;n incrgaéing_the_vglue of B? is not strong enough
to counterbalance the reverse effe;t on the explanatory
power due to increase in the degrees of freedom (a - k).

The standard error gbeé on increasing upto the last step.
TABIE = 8,5

RESULTS OF THS STEPWISE REGRESSION ANALYSIS

*

Varlables  [Degression”  Standapd Brrop % F
. ¢co-efflcient 1in percentage

1 — 3 . 4 5
Step 1 o ; , '

X4 o =1.503 ' 6.404 -2 .347** 5.508%*
S%p 2 . . .l | '. . . . ) AN

Xy ~1+450 6,447 -2 ,249%@
C X ~2.881 20,574 . =0.974 3.211*
Step 3 L o o

X4 «1,252 64241 -2.003*@

X -4,252 29,579 | =1.43 |

X5 1.2 8,036 1.376  3.045
Step 4 e o

X4 ~1,290 7.211 -1.788
X ~4,369 33,135 -1.318

1.217 - 94793 1.243 _

: ’ 00020 10265 "‘0.160 10919

** Significant at 5% levels
* Just significant at 1075 lewvel.
*@ Significant at 10% level.
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The regression coefficlents from step 1 to step 3
show a consistently siganlficant values for scheduled castes

and tribes.

The value of F ratio also becomes inmsignificant after
step 2. But, there the relationship given in step 3 is
being identiffed as an optimal fit because R 2 increased
in this step by 7.7 perce;xtg ‘The reason for the consistent
negative regression cgeffit_!i;mts of the variables - ferti-
lizer and soil ﬁas to be found because it is usually expec-

ted to have a positive effect on agricultural production.

F?o_m the sbove analysis _‘5._1: can be con_c'luded that the
relationship be tween the gr@wth rate of agricultural produc-
tiqnand the explanator:} ‘varia,’blgs considered _he:e is quite
weak. This may‘be due to the following reasons.

(a) The explanatory variables which are discussed are
not so significaut enough to explain the variations in the
growth rate of agricultural production during -the period
(1960-61 to 1973-:74). Soy if séme of the institutional.
factors like size of class holding, land tenure system,
farmer's inﬁebtedness and credit facilities are included
in the regression model, the result would have been an
encouraging one. Due to the paucity of the said data, they
could not be considered here “for the purpose of study.
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BESIDUALS:

In a regression equation when different values of
X' are puty we get the corresponding estimated values of

¥+ For example in our eguation when '
Xl = «1.33; X; = 1.30 and X; = 1,10 (for the State of

Kerala as a whole)
Tep e BT F2X2+F3X3

ATH |
Y = 6.978 - 1.252 (=1.33) - 4.252(1.30) + 1.229(1.10)

= 4,4674

sa.milarly when all other values of 'X! are put in
the equation for different distriets the corresponding
estimated values of 'Y' are got (1t 1s given in the third
column of Table 8.6). |

The mean of the residuals is :
; A
2{Y«-Y) = 1.2 = 0.1333
-k = gk =0

which 1s almost mearing zero. Considering tbe meany the
standard deviation of the residuals (also known as standard
error of estimates) is given by -

S.Ds Of estimates = £ - Y . =/2.,2250
ne-1 -1=8

= 1.4916

i



State/District L X (-1 =X X 100 Category
Cannanore 4.2 4.9 -0.70 0.49 =11+66 Medium negative
Kozhikode 4.2 4.8 - -0.60 * 0,36 | -8.57.  Medium negative
Pa_:z.ghat‘ 7.9 4.9 1840 9.00 4113 ,»éa  High Positive
Trichur ‘ _ 549 6.9 - -1«0 1.00 -16_.94 » Medium negative
Ernakulam 2.3 2.3 d - - - -.-7‘ | -
Koi;tay{am 3.1 5.2 -2.1 4,41 ‘-.14-2 25 ";‘I{ig_h negative
Alleppey 2.8 2_;_.2 +0.6 " 0.“.3;_6, +1.2_-$5 Medium positive
Q“im - 849 796 +1.3 WT 1.69 +18.98 Medium positive
Trivandrum 2.§' 3.6 -;0.? 0.49 «16.89 Medium negative
Catezories No. of districts Name of the district

1., Hgh positive
2. Medium pegatiwe
3: Medium positive
4, Hgh negative

S 7:—)’

Palghat

cannanoi'e; Kozhikode Trdchuiy

- Trivandyum

Alleppey and Quilon

Eottayam

£ v ro kulam
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The standard error of estimate is used here in classi-
fying the residuals in different categories, Assuming the
distribution of residuals as _normal and using the properties
of the normal distribution, residuals may be divided into

'six eabegories ‘as less than - 2 s.E, -2 8,E to = S,E, -3.¥

to zero, zero to +5.E, +8.E, to+28.B. and 42 S.,B and above.

) In the present stu&y, as the numher of observations
~ are small, we may not get surfieier\t abservations 1n each
;fv'category» But even then we have more observations 1n ‘med4um
negat:lve' ( 0 to -S.E o) and ‘medium positive’ (o to + S.E.)
A map p: residu»al‘s‘gigaq 1:; Table 846 is also prgpared using
o the above classificatioi: and is giVen in Fig'. 19¢

. ' Toble (8. ¢/ ' |
From the above,(it is seen that most of the districts

= (six distriets out of eight as one has Y = Y) f£all between
AR SsEs-and - 1 S;.E; , '.lhe four districts which fall in the
| 'medium negative' category have got similar factors affecting

their rate of growth of agricultural preduct:lon. Similarly,
for the two d! str*cts £alling under 'medium positive' category

= _the factors affecting their agrieultural growth rate of pro-

 : duction is same.,r The , two categorias thigh positive' and

\*‘ high negative® &ere diagonally opposite and there is one dis-
t}\ict in each, i.. will be interesting to find the factors in
thes«&e as they Would also be Opposite.

2., Mahmood Aslam, #Statistical Me thods in GeOgraphieal
Studjes™, Ralesh Publications, Few

Delhi, 1977, pe 149.
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Thus, 1t 1s seen here that there are other factors
also whieh affect the growth rate of agricultural production
such as size of class holding, land tenure, farmepts indebted-
ness and credit vfafcillities but &tze to paucity of data these
ébuld not be taken.

znt A actops:

| (a) The set of f:lrst thyee variables explain 60.4
percent of the variatians in the growth rate ot agricultural
production and the remaining variables aecount only for a

meagre O.1 pereent of the variations,

‘ (b) The regression coerficient 1s not signifieant
exoept that of rural scheduled castes and tribes whieh 19
signiﬁeant upto the tnird step and this also turns to ‘be
insignifieant at the fourth stepe. | |

(c) The standard error of the estimate goes on increas~

ing upto the last step.

o (a) Theaz _(tbe_muiti_.ple régfession coefficient) and
% 2 thus clearly inaic'ate- that the fir_st three variables =
s-clmdixled castes and tribes, fertilizer !ise a_ijd intensify ‘
of crOpping‘ are the test oness .ms the third equation be-
come s the- best possible one z' |
B Y = B, + BiX; + x2 BX3 + e

Y = 6,978 - 1.252 X -~ 4.252K, + 1.220 X5 + &
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GHAPTER - IX
SUMMARY _AND _CONCLUSIONS

The foregoing analysis is an attempt in presenting the

: InterfdistgictAvar;ations_;n the agri¢u1tural gfowth rgte
(production) in Kerala - 1960-61 to 1973-74." For this pur-
Pose "district" is used as the main areal unit for the’ compi-
lation and prgcessiég_of}data‘on_vgriaus‘elements vhich affect
the'agricultugal growth rate of production. A study of the
main characteristics of the various factors which_atﬁect
agricultural production is dealth with great emphasis. For
this purpose the environmental, institutional and technologi-
cal factors have been taken iato acconpt. To provide for a.
meaningful interpretation of spatial variations in the growth
rate of agricultural p:oduetion, the envirommental varlables
such as relief, soil and rainfall; 1nstitutionazzzggiféehedu—
led castes and scheduled tribes, agricultural labourers and

Voriobles :

1iterates; and techaologiealAconsisting of mechanisation,
fertilizer and intensity of cropping. weve oker-

$éra1a‘had a population cf.zla_lakhs in 1971 as against
a pﬂpﬁlation grovth rate of 2.63 percent per annum during the
decade 1961-71. The density o: population is the highest
gmong all the States, being 549 per sé. kme (1970-71) as



against the all~India average of 182. One marks a vast
stretch of rural population of 83.8 percent in the State as
against the urban population of 16.2 percent 1n 1971. The
participation rate in the State 1s 29.1 percent which is
lm«{er than the all-Indiz average of 32 percent.

The analysis of the economic structure of Kerala with
other States _reve_als that Kerala is not that developed. It's
per capita income (current prices) in 1971 was . 586 as
against B, 628 for all-India, Punjab K. 995, Haryana Fs. 829,
Gujarat B, 788 and Maharashtra Bse. 775, Structurally it's
economy is dependent on agriculture to a great extent. The
manufacturing.iﬁdu'stry is negiligible wh:_[le more than 53 per-
cent of the State's income 1s derived frém agriculture. Indus-
tries in Keréla ar'é mostly small scale type. Large iddustrial
establishments are relatively few and there is an imbalance
in the structure of industries. Agriculture based industries
-contri_bum to’the major part of total industrial _output.
Agricultural productivity both in relation to land and workiﬁg
force is quite high, Agricultural dévelqpmnt havs been ratheyr
slowv. The.grawth in this sector 1s vital for the future.deve-
lopment of the economy, because unless the agricultural sector
grows at a rapid rate the State will face the danger of a
dual economy - one sector having a very slov producfivity

and the othey having a high productivity.



The adverse physicai conditions such as rugged hills
and plateau topography inhibit free exchange of goods and
mobility of the people. The natural factors and the resoixrce
_endéuments have a priority in any study related to development
in Kerala.

Looldng at the land utilisation patﬁern, Kerala's
5'?.07 percent of the total area vas put to agricultural prac-
tice in 1973-74 as against 49.87 pereen_t in 1960~61 (refer
Appendix II). The ;ntensity of cropping was 136 in 1973-?4
as against 122 in 1960-61. The proportion of cultivated land
to cultivable area was 95.8 in 1973-74 as against 90.6 in
1960-61 The availability of cultivated land and cultivable
land per agricultuyal vorker in 1973-74 vas 0.66 and 0.71 as
against 0.86 and 0.92 in 1960-61. The prop’ortion of area

food§rains, ¥t ond 1on- food

unde r foodcrops,\was 61,98, 30,70y 29.16 and 38.01 as against
66463, 35.53, 33,16 and 33.36 1n 1960-61. The productivity
of rice in Kerala has been quite high (abwe all-India avarage,

Table 4910)4

A ?decomposition' me thod of Minhas and Vaiayanathanl
is used so as to sjee'. the ’éffe'ct of area, yleld, cropping
pattern and the interaction between the latter two elements.
on prbduction. 1t was found from this inethod that area

1. Minhas, B.S., and Vaidyanathan, IA., ops citey
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affects the maximum 67 percent (or 3,12 percentage points)
followed by cropping pattern 23 percent (or 1.06 percentage
points), yiéld_ls.ss percent (or 0.87 percentage points)

and inﬁeraction element has got a negative effect of -8 per~
cent (or ~0.36 percentage points).

| The correlation matrix was worked out to find the
‘agsociation between the independent variables and also with
that of the dependent variable. Simple linear regression

(Y =a+bx)were fit and 't' and 'F' tests were carrled
out. It was found from this that only four variables out

of eight wvere significant (at 5% level), they being : (1)
scheduled castes and tribes, (i1) fertilizer, (iii) soil

and (iv) intensity of cropping. Then with these four inde~
pendent variables and the dependent a special type of multi-
Ple regression analysis known as the stepwise regression is
employed here to get the best possib1e factors by vhich
larger part of the variations in the growth rate of agricul-
tural production can be explained. These four variables
together explain 60.5 percent’of the variations in the agri-
cultural growth rate of.production. The residuals were tabu=
lated (Table 8.6) and mapped (Fig. 19) so as to see the posi-
tion of the districts. Ernakulam had estimated value of 'y
equal to actual 'Y', 4.6 ¥ = Y. Out of ‘the rest eight

districts, four were in the 'medium negative' ( O to -S.E,
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Cannanore, Kozhikode, Trichur and Trivandrum) category,
two were in 'medium positive' ( O to +S8.E, Alleppey and
Quilon) category and one each in '‘high negative' (5-1 S.E.
to - 2 8.E, Kottayam) category and 'high poéitive' (+1 S.E
to + ~ZS.E, _Palghat) category.

The fo"lowing conelusions can be drawvn from the
above discussion @

(a) Pattern of growth raﬁe of agricultural

preduction s :

Qt:;ilon and' Pal_gha-t' aré tb_e'-dli"Si\:riets whére the vgrowt‘h
rate of ggficuiturai prod:'ueti'oni is vevy high, 8.9 énd 7.9
percent x;e’spéctivelyf__ I!f;"?&a distric_t"cfvTrivandum it is
quite lowr;, 2.9 .percent fo;:' whieb the reason can be attributed
to the fact that being the capital ciby urbanisation 1is
given the priority agriculture. Ernakulam, Kottayam and
Alleppey galso have a low growth rate with 2+3 percenty 3.1
percent and 2.8 perﬁant respectively. The other districts
of Cannaz%ore, Kozhikode ; ¢ome under high growth rate (4.2
- percent each) and Trichur comés under very high growth rate
(5.9 percent). |

?

(b) Tests of mm:hegs :
The eight hypotheses formulated in the study, relat-

ing to agricultural growth rate of production have bteen.
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tasted in the following paragraph.

TABIE - 9,1
TESTS OF EYPOTHESES 1960-61 to0 1973-74
Variables r b
X, matafall 0,089
X,  TFertilizer  =0.319 -2,881
Xg = Mechanisation 0,015 |
X3 Intensity of 0.362 1,229
Cropping '
x4 Rural scheduled ' '
castes and tribes -0:.640 =1 ,503
population . :
X, Agricultural | o
Production 0,016
Xy Literacy | 0.432
r = correlétion coeffieient
b = regression coefficient

The correlation coefficients for the period 1960-61
to 1973-74 show that the growth rate of agricultural pro-
duction s ﬁegatively correlated with scheduled castes and
tribes and fertilizer use whereas with the rest it has a
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positive relationship thus confirming all the hypotheses
excopt that of the fertilizer use. Looking at the regression
co-efficients obtained from the multiple regression equation,
it is noted that b - values of the two variables fertilizer
and seheduiéd castes and tribes are negative but is quite
strong, it is positive in the case of intensity of cropping
and soil but in the case of soil it is éuite weaks

~ We can aecept all the hwpotheses seeing the simple
correlatioa values except that of fertilizer, The regress~
1qn cpfgffigﬁeutsvalso show thg.sama pieture. Contrary tp
the hypotuesis, fertilizer is inversely related to the agri-
cnlturalvgrqwth‘rata of production. Literacy has a strong
melationsh&p_(e.ééZ) vith production so 1s soil (0.208).°
Mechanisation has got a positive relationship buf is quite
weak (0.015) and so is agricultural labourers (0.016).

TOTAL VARTANCE EXPLAINED

X, | 40.8 . 40.8

X5 47.8 740
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x3 60 c4 12.6
xe » 605 Ol
Total _ 60+5

. Significant factors are identified in the éhepwise
regrossion procedure with the help of 'F! and 't' tests
and personal reasoning. ‘The above table gives the total
variance (K X 100) explained by the explanatory variables

consideyed hoye.,

- Al the factors (four) put fcgethez- explain 60.5 per-
cent of total variations. The test possible factors that
can be taken are thus rural scheduled castes and trildes
from the institutional side, fertilizer and intensity of
cropping from the technological side.

_ The residuals show that out of the eight districts
(one district Kottayam has estimated 'Y! va:ms equal to
actual 'Y! value) six districts fall in tt_:e category of
0 to = 8, (medium negative) and O to + S.E (medium posi-
tive) and ons each in + 1 5,8 to + 2 5,E (high positive)
and = .1 S8.E. 1‘:0 - 2 8B, (high negative) category. The two
districts faliing under high pésitive and high negative
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categories are opposite and thus would have opposite factors
affbcting their agricultural growth rate of'production. The
four districts in 'medium negative! would have similar»faé-
tors and two districts in 'medium positive' would also have
similar factors, affecting their agricultural growth rate of
productions It would be interesting to find these other fac-
tors whieb'are affecting the agricultural grovth rate of |
production (the similar factors as well as the opposite ones)e.

- COMMENTS

o Gﬁ@madtsva:e based on the 'y agdvtha growth rate of
the selgeted variapieé§ (a) 1t is noted here that the |
reriod of study here does not havg a good me chani sation
1mpr6vement but thg_pthe:wtechncibgical'factors {fertilizer
and ;ntensity of cropping) have improved. As such the growth
rate of agricultural production can be maximised only by

the use of technological imputs and agricultural labourers.
(b) The correlation matrix shows that there 1s a very strong
go;:élat;on (0560 be tweon mechanisation and intensity of
éropping;‘ Agricultﬁgal labourers has a low ca:relétion
‘(0.016)_withiagricuitural'grawth rate of production. Thése
faets only strengthen the hypothesis that the technological
'inputs are crucial to agriqﬁltural production. But, forti-
l4ser 1s negatively correlated with the agricultural growth
rate of production, these should be carefiilly looked into.



" The residuals show that out of the nine districts
six districts fall in the category of + 1 S.E to ~ 1 8.B
owr) thoo)
(0 to ~ 1 SiEand O to + 1 S.E) and one each in = 1 S.E to
- 2 S.E and + 1 S.E to + 2 S¢E and one district has est1~
mated 'Y? value equal to actual 'Y' valne. Thus, 1!: is seen

that the model £its in perfectly for the distriets also.

It can be briefly conclujed that the variations in
the growth rate of agriculturasl production mostly is due to
institutional (scheduled castes and tribes) and technological
(fertilizer and intensity of croggintg);s (a) the stepwise
regression helps to identify the/contributing to the growth
rat_e of_ »agrigg]_.-m:a}._ produetim_l _but the resnlts have __ their
own limitations owing to the constraints of the data; (b)
if the detailed primary data for small administrative units
say taluks are available, the results would bave teen more
accurate and precisej {c) the irrigation which is one of |
the most importaptv of the _var;ablos for explaining the agri-
cultu;_-aj_.__ growth ra.te” of production c_ould_ not be talen duve
to the 'nonf-ava_ilab;lj_.i.ty of data at the d1strict level; (d)
tenancy, distribution of holiings by size classes, credit
facilities etc. could not be taken as relevant data was
not available . " '



APPENDIX ~ I
Mg THOD OL OGY

'In this context 'Index number' refers to "quantity

grOWth’ »

The index numbeprs are defined in terms of ratio's of
value aggfregatés. If the quantities are .célled a’budget, then
each» of the aggregates is inmdiate;y 1q§expmted as the ex-
pendi ture on_'anc_eertain budget at certain ._priees. An index as
a ratio of aggregates, 1s then to s interpreted as changing
expenditnge_ hg_twgen the two years, the px;.ices being fixed for
a quantity inde'x.( The qu_antity index ,1sj 'the 'changingr expendi-
ture E_tt’fixed _ér.ice's as the budget changes or in other words,
"the quantity indgx’ is the changing valu;a at fixed'price! as
the year ﬂé.hangés"é

The gmwth ‘rate. of \differex:t va:iablés is worked out
by the method called the "estimated compound growth rate".
This is derived by the equation - |

Y = A(1+9)"

Taking logarithm of the values we got,
Log ¥= logA+nlog (1+r)

Source $= Allen, R.G.D.y "Index Numbers in the Theory and
jp_gggtiee’“ Macmillan Presg Ltd., London,




| and WO ot ™
Assuming "log A" to be "a" and "n" to be "X";we get

the linear equation as follows -
Y = a-+bX
where a= logl
b= log (1 +r), r=rate of growth
X= n o o
We knaow the otherl tiro eéuétions derived from the limear

equation ag

£Y = na+ D X seesesesensosecens(l)
EX = a X 4 b F rereerinnen(®)

- Solving these two eéuatiqns ve got the values of 'a' |
and 'b's We know that 'b' stands for 'log (1+r)'s So taking
the antilog of 'b' we find the value of 'yt which denotes the
rate of gyrowthe. 1In other words :

‘b = 1log (1+2)
Taking antilog we get,

tatilog b =1+r

or r = Antilog b -1



AND USE IN KERALA BY DISTRICTS - -
AlD_1973-74

From the table_it';s seen that more than 50 percent of
the total area is sovn in all the districts in 1973-74. In
1060-61, Alleppey, Trivandrum and Ernskulam had the highost
share of sown area to total area of the order - 84.62 percent,

66528 pe:éept_an@ Gé,slﬂpe:cené._ The lowest proportion was
in the district of Cannanore, 43;’36, Aperveent, In 1973«74, the
highest proporfion (mpx?e than GQ_percent:) of the sown area was
'iq_the*digtficts_gf Palghét, BErnakulem, Trivandrum and Alleppey
65.54 percent, 68,60 percent, 70.46 percent and 87.21 percent
reSpectiyely._ The lowest proportion of the cown area was in

the distriet of Trichur - 46.31 percent.

The proportion of"fOresté’ has decreassd throughout in
all the districtg from 1960561 to 1973-74 except in Ernakulam
vhere it has increased by 0423 percent only. The land put to
‘non—agricultural uses hag increased_from 1960~61 to 1973=74
in all the districts. The proportion of land under 'barren
and uncultivable land'® decreased in «ll the districts from
1960-61 to 1973-74, The iand under ‘permanent pastures and
over grazing land' decreased in all the districts except in

KozhiRode where it increased by 0.13 pereent only, from 1960-61
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to 1973~74., The land undey miscellaneous tree crops not
iqclqﬂed in NAS' decreased in all thevdistricts from 1960~61
fo 1973-743except in the districts of Trichur and Alleppey
wbeze it ingrgaggd by stg'percent.and 1.61 percent réspecti-
vely. The proportion of area under 'cultivable waste'.decrea-
sed in all the districts from 1960-61 to 1973-74, The provor-
tion of fallow land otker than current fallew decreased in all
the districts during .this period except in Ernalulam where it
1nc;egsad by 0.16 percentf The prop9?tion_of current fallow
decreased 1n 21l the districts from 1960-61 to 1973-74. The
NAS gross cropped crea also. increased in all the districts.
The inteasity of cropping increased in all the districts except

in Cannanore vwhere it decreased by 1 percent.

The State picture ;eveél$ an increase in intensity of
cropping, increase 1n grosé crOpbed area; increase-in propor-
t;on of NAS,'increase in tbe propqrtioq under ‘laqd vat to
noauagricultppgl'uses’,'and decrease in the proportions of
‘forestsf,fpar;gn ana.uncultiYabie land?, perﬁanent pastures
'and other(g;azing ianﬂguland under'miscellaneous tree crops,
culigivable waste, fallow other than current fallow,"and currcnt

fallov.,



APPENDIX « 1

INDICES OF PRODUCTION

- {base 1956-57 = 100)

Years Indices of Froduction
1956 - 57 100,07

1961 - 62 104.9

1962 - € 118.0

1064 - 65 - 132.5

1965 - 6 142.5

1966 - 67 | ‘ 152.0

1967 - 68 192 .

1968 - 6 175,0

1060 - 70 1845

1971 - 72 194.0

197 - 7 196.9

Note :- 'The underlined years have bteen téken
for the study. .



(196061 )
in &
1. Rice Quintal - 40.51
2. Pepper Quintal 404,59
3 Ginger Quintal 117,50
4. Coconut 1000. nuts 215.05
5. Arecanut 1000 nuts 27.34
6. Tapioca Quintal 774 -
7.  Cashewnut Quintal 7732

Source - Agficultural’ﬁtatistics in Rerala
by the Bureau of Economics

and Statistics (1975), pp. 72.



APPENDIX - 3 -
AREA _UNDER CROPS (1960-61) |
| - (Eectares)

State/ - Blee  Ispiooa  Cashewnut  Coconut  Rpper  Amcamui  Gloger

Ferala -

778,910

54,320

500,760

99,750

54,260

12,000

1,742,200

Cannanore
Kozhlkode
Palghat
T:icﬁur_
Ernakulam
Kottayam
Alleppey
Quilon

Trivandrum

95,698
108,115
192,108

102,197

77,894
39,965
79,389
46,143
37,416

7,081
18,994

3,351

17,732
44,231
28,217
58,080

56,918

6,574
10,401

3,250
8,863
74183
2,251
2,052

84913

99,341
18 ,'438
35 ,:.9;'77'

- 44,172
| 58,795
75,829
- 64,73

55,926

- 43,204

16,064
3,422
692

6,829

14,079
1,752
54279
8,346

8,495
18,030
- 5,367

4,141
4,073
4,529
2,293
3,839
3,590

468

4,401

. 1’932

80
1,116
3,641
o
153
101

. 209,934
275,346
227,918
159,602
159,050
167,491
190,493
187,090
166,,834

Source ¢ Kerala - Season and Crop Bepor‘ﬁ, 1960=61,
Table 301’ PPs 51-59.



APPENDIX - 4

Table 3.19 PPe 47*

Distrigt R o |
Rerala 805,083 209,910 82,370 544,990 99,690 56,600 11,960 1,798,423
Cannanore 957,738 5,861 29,353 675239 43,766 10,665 477 253,099
Kozhikode 111,042 12,208 12,274 113,877 15,989 11,364 4,439 281,193
Trichur 108,493 4,636 8,026 35,497 738 75510 76 164,976
 Ernakulam 83,560 13,680 6,955 46,403 6,807 4,803 1,157 163,365
Kottayam 40,691 39,263 2,162 61,698 14,081 4,715 3,665 169,275
Alleppey 82,320 26,590 2,566 69,059 1,341 3,312 185,248
Trivand pum 38,789 50,183 3,308 56,864 8,420 4,075 - 161,648
-Souprce.: Kerala = Seas:m & Crop Pepart 19&3-64, c



State/
Distrigt

Tapiogs

Pepper

KERALA

809,540

297, 650

94,990

638,720,

93, 700

11,800

2,028,440

Cannanore
Kozhikode
Palghat
Trichur
Ernakulam
Kot tayam
Alleprey
Quilon

Trivandrum

93,651
111,294

§ 106,068

108,967
85,987
41,008
81,708
50,378
39,583

6,786
22,214
10,757
10,278
23,072
32,526
25,113
94,165
72,735

26,273
14,472
9,067
7,478
7,516
1,717
3,211
10,958
4,298

78,571

181,078
27,658
41,148
59,273
70,865
70,675
80,052
704501,

433765
15,989

3,480

745

16,807

14,448
1,275
4,764
84429

483
4,400
1,814

76
15128
3,667

)

167

260,619
314,476
256,774
178,542
192,983
211,270
194,815
248,312
200, 651

Source :~ Agricultural Statistics of Berala,

Table IIy ppe 17=20.



(Mzs&)

State/
District

Rico

Castewnut

wmm

Re rala

874,931

203,552

102,713

7191140

117,540

85,820

12,170 2,205,866

Cannanore
Kozhikode
Pa‘j.ghai:
“Trichur
Ernakulam
Kottayam
Alleppey
Quil on

Trivandrum

139,405
201,200
115,267

93,601

50,034

85,162
51,884
39,496

7,136

30,694
15,076

8, 262
14,500
3 ?, 120
19,715
90,985
70,084

40,361

16,929
12,325
8,056

6,618

1,311
3,350
9,153
4,-610

0,235
144,181
36,324
54,861
6,687
74,839

81,962

92,512

51,590

20,616

?45
7,940
16,858
1,504
5,783

10,233

14,022

19,654

6,533 - -

13,261
5,149

4,560
8,408

54008

445

5,275

76

1,159

3,729

208

376,754
27%,301
200,528
197,818
189,040
196,253
258,913
205,946

Source

Erala -

Table 3.1, pp' 40 -

Soason & Crop Report - 19?&-71,



District

a - : ,

 Cashewnut

. é'f -

émﬁsam Gigger .zq_._ tal

Kerala

874,680

306,450

103,160

744,830

118,250

90,700 12,040 2,250,110

Cannanore
Kozhikode
Palghat
Trichur

Efnakulam

Kottayam
Allsppey
Quilon

Trivand rum

98,065
137,763 .
201,616

109;914

89,247
44,077
92,039
51,189
39,765

7s7.L
29,396

17,451
8,345

12,662
40,870

19,124

94,745
76,111

43,611
16,914

11,818
6,794
4,362
2,884
3,617
8,602
4,468

91,223
152,419
38,499
56,869
57,286
‘3".‘"5135

79,941
106,800

77,000

2or07
24,466
1,786
4,199
12,088
22,181

5,783
10,233

287,810
386,019
279,006
200,878
183,706
205,354
204,094
276, 620
912,013

15,872 431
20,127 4,934
6,648 1,278
14,681 76
8,084 977
6538 3,068
5108 -
0,197 =14
4,436 -

Source :- Kerala ~ Season & Crop Heport - 1073-74,

Table 34l, pbe 35-40,



Table 441y PPe 684-67,

Sate/ Rice Tapioca Cashewout  Coconut  [Repper  Arecanyt  Gngep
- Ferala 1,067,587 1,683,000 84,630 3,220 99,750 7,737 11,270
Cannanore 101,142 49,200 10,224 311 7,907 1,211 405
Kozhikode 116,705 131,960 16,210 €9 3,242 2,571 4,227
Palghat 305,927 . 23,285 5,065 119 691 751 1,690
Trichur 126,115 53,030 . 13,844 231 295 591 145
Ernakulam 106,834 123,220 10,142 284 2,805 581 1,236
Alleppey 120,346 196,070 4,601 488 732 327 83
Quilon 62,212 403,368 13,890 416 2,215 547 227
Trivand rum 57,262 395,505 75147 354 3,638 512 89
Hqte t= Coconut & Arecamut are expressed In *nillimx mzts .
Souree :-~ Xeralas - Season and Crop Repcrt 1989~60 and 1960~61,



State/ Blce Taploca Castewnut Cocomyt  Repper  Amecamut  Ginger
Kerala 1,128,056 2,523,970 92,310 . - 3,262 22,620 8,522 11,290
Cannanore - 119,095 51,500 82,960 403 6,977 1,603 407
Kozhi kode 121,698 101,102 13,750 682 2,62é 1,708 4,299
Palghat 332,762 24,597 8,160 125 518 595 1,687
Trichur 147,471 40,726 8,9«;%4 - 212 323 1,129 126
Ernalulam 110,182 202,624 7,797 278 2,030 722 1,230
Kottayam 58,893 621,016 3,424 387 4,464 709 3,229
Alleppey 112,141 233,‘639 2,877 413 408 498 82
Quilon 69,277 605,803 ° 11,700 422 2,019 945 234
Trivand rum 56,537 642,520 3,707 340 3,063 18 -

Note 3= Coconut and Aré:eanixt are expressed in million nuts

Source

Kerala - Season and Crop Report 1963-64,

Table 4.1, Pp. 59=62.



State/ Bice Iapioga Cashewnut Coconyt  Fepper = Arecanut Gloger
Kerala 1,123,900 4,198,360 106,580 3,599 21,060 11,473 11,120
Cannanore 113,673 111,901 40,698 301 6,383 1,387 410
Kozhikods > 113,909 275,898 16,238 818 2,156 3,148 4,238
Palghat 333,603 73,812 10,173 108 502 888 1,601
Trichur 145,177 116,964 8,890 309 | szé 1,465 126
Ernalkulem 113,631 209,706 8,433 348 1,985 1,112 1,177
Kot tayam 49,791 597,503 1,926 342 4,496 506 3,229
Alieppey 121,486 328,980 13,603 532 305 587 83
Quilon 75,786 1,292,885 12,295 a5 1,848 1,576 253
Trivandrum 56,841 1,0§2,29§ 4,822 483 3,069 809 -

Note :- Coconut and Arecanut are expressed in million muts

Source 3=

Agricultural Statisties in Rerala,
Table 12, ppe 30-42.



Stage)' Eigg_ : Tag;ggé Cagiiewg‘ ut Cocomut Peppexr Areganut Ginger
Kerala 1,298,010 4,617,190 115,244 3,081 25,030 12,738 19,630
Cannanore 131,595 91,260 45,285 357 7,223 1,753 699
Kozhikode 163,997 479,124 18,994 840 2,850 3,201 7,878
Palghat 343,021 177,472 13,829 157 311 009 1,896
Ernakulam 129,210 222,720 7,425 370 % 2,199 1,114 2,141
Kot tayam 85,587 690,432 1,471 362 5,088 517 6,634
Alleppey 144,645 351,321 3,759 547 472 70 -

Quilon 79,685 1,649,195 10,270 522 2,521 1,603 374
Trivandrum 56,868 834,700 5,172 470 3,776 778 -

Rote 1= Coconut and Are canut are expressed in million nuts.

Source -

Kerala - Season and Crop Report, 1970-71,
Table 4.1, pp. 49-53«»



(I*ie tric Tonmes)

State/ Rige Taploga Cashewnut Coconut  Iepper Arecanut  Ginger
Ristrick |

Kerala 1,354,541 5,659,523 115,750 3,703 27,750 13,459 26,680
Cannahore 133,604 151,830 48,934 312 7,255 1,984 1,055
Kozhikode 177,832 450,762 18,978 767 6,138 3,365 11,520
Palghat 368?2?2‘ 347,347 . 13,259 143 33¢ 928 2,054
Tricbur 148,725 160,808 7,623 335 615 2,183 70
Ernakulam 111,892 216,243 4,894 204 2,188 976 2,376
Rottayam 73,305 975,202 3,236 426 €,168 683 9,109
Alleppey 132,122 448,267 4,088, 443 702 795 -
Quilon 79,738 1,761,310 9,752 528 4,995 = 1,852 499
Trivandrum 59,952 1,147,754 - 5,013 445 4,042 . -~

689

Note :~ Coconut and Amcamzt are expressed in million nats

Source :- FKerala ~ Scason.and Crop Report, 1973-74,
Table 4.1, pp. 44



APPE '_"f— 13
YISLD OF CROPS (1960-61)

(kglBect.)
State/ | Rice Iapioca Cashewnut Coconut Fepper Arecanut Gioger
Rerala 1,371 6,949 1,558 6,430 271 142,601 938
Cannanore 1,057 6,950 1,558 6,424 183 142,554 865
Kozhikode 1,080 6,950 1,559 ' 6,432 202 142,596 958
Palghat 1,503 6,950 . 1,558 6,437 202 142,586 875
Trichur 14234 6,951 1,558 6,421 426 142,719 1,813
Brunakulam 1,372 6,950 1,558 6,429 411 142,647 1,059
Kottayam 1,603 6,980 1,558 6,429 391 142,636 871
Alleppey 1,516 6,950 1,559 6,436 418 142,608 1,361 -
Quilon 1,500 6,950 14558 6,428 420 142,485 1,484
Trivandrum 1,531 6,950 1,558 6,432 431 142,618 881

Note ¢ Coconut énd Arecanut are expressed in number of
nuts per hectare.



(Ke/Eegt.)

District | | SR , Cocomut  Bepper Amscamt  Glmeer

‘Kerala . 1,401 12,022~ 1,122 5,864 226 - 150,310 944

.

Cannanore 1,244 8,789 1,121 5,994 159 150,305 853
Kozhikode 1,096 8,287 1,121 5,089 164 - 150,299 968
Palghat 1,708 9,201 1,121 5,973 149 150,253 876
- Trichur 1,360 8,789 1,121 5,072 438 150,333 1,658
Ernakulam 1,319 14 ,816 1,121 | 5,901 208 150,323 1,063
Fottayam 1,448 15,821 1,121 = 5,982 317 150,371 881
Alleppey T 1,363° 8,789 1,121 5,980 304 ' 150,272 1,367
Quilon 1,397 11,049 1,121 5,992 425 150,238 1,472
Trivandrum = 1,458 12,807 1,121 | 5,979 364 150,429 -

Note * Coconut and Areeannf: are axpressed in numher of
nuts per hectare.



(Rg/Bct _.:)‘

State/ Rice Taploca Cashewnut Coconut Pepper Arecanut Ginger

Dist

Kerala 1,388 14,105 . 1,122 5,625 211 150,873 943
Cannanore 1,214 16,496 C 1,122 3,831 146 1235 4068 725
Kozhikode 1,025 12,420 1,122 6,241 135 184,861 963
Palghat 1,84 12,850 1,122 3,905 . 144 126,316 883
Trichur 1,332 11,380 1,122 6,319 438 148,751 1,658
Ernakulam 1,321 12,730 1,122 5,871 292 120,870 1,043
Kottayam 15214 18,370 1,122 . 4,826 311 100,417 881
Alleppey 1,487 13,100 1,122 6,677 239 155,579 1,383
Quilon 1,504 13,730 1,122 5,634 388 201,329 1,515
Trivand rum 1,436 14,330 1,122 6,150 . 363 1554427 -

NHote : Coconut and Arecanut are expressed in number
of muts per hectare. ’



(Be/fects)

gﬁéﬁef | Blee 2@9.19.«.@. Q&s.lﬁ.mas. m& &mx.w& Q;msgx.

Fe rala | 1,483 15,729 1,122 5,536 213 148,430 1,617

Cannanore 1,333 12,790 - 1,122 3,829 1.49 125,918 1,571
 Kozhikode 1,039 16,390 1,122 6,239 139 184,555 885
Palghat 1,746 10,180 - 1,122 3,915 137 126,166 1,470
. Trichur 1,418 14,640 - 1,122 6,325 791 148,782 763
Ernakulam = 1,379 15,360 - 1,122 5,859 277 120,785 1,847
Kottayam 1,711 18,600 1,122 4,837 302 100,408 1,799
Alleppey 1,600 17,820 1,122 6674 314 155,702 ,A -

Quilon 1,536 18,180 1,122 5,643 436 201,356 1,798
Trivand rum 1,440 11,910 1,122 6,143 360 155,351 -

Note ¢ Coconut and Arecamut are expressed in mumber
of nuts per hectare.



APPEMDIX = 17
YIELD OF CROPS (1973-74)

(Kg/fects)
State/ Blec  Iaplocs = Cashtewnut  Coconut  Repper Amecanut  Glager
Ferala 1,534 18,468 - 1,122 - 4,972 235 148,389 2,215
~ Cannanore 1,363 19,690 1,122 3,420 187 125,126 2,448
Kozhikode 1,095 16,190 14122 54376 263 184,679 2,687
Palghat 1,863 21,720 1,122 3,330 162 126,264 1,644
Trichur 1,151 19,270 1,122 54801 646. 148,764 921
Ernakulan 1,245 16,660 1,122 4,906 189 120,801 2,355
Kottayam 1,282 24,030 15122 4,939 290 100,368 2,228
‘Alleppey 1,416 23,440 1,122 54529 165 155, 638 -
Quilon 1,558 18,590 1,122 4,044 325 201,870 2,332
Trivand rum 1,399 15,080 1,122 5,783 213 1564320 -

Note : Coconut and Arecanut are expressed in number
of nuts per hectare.



APPENDIX =~ 18
NQ RAINFALL

Sta te /  July - August m~ Octo~ Novem- De‘em-s Janu- ,Fébgg:"* Margh 'Ap. ril May {m Total
Distrdct | er  kBr o kr @ ary - ary | '

Cannanore 1063.,5 584.8 239.4 218.0 106,0 22.8 5.3 4.8 1l.1 58.6 20046 923.0 3437.9
Kozhikode 1117,4 599.2 262.4 290.2 _71@,‘77 34.2 10.4 7.6  20.0 92.4 254.0 944.5 3796.0
Palghat  649,0 363.0 169.5 257.2 1409 20.7 9.8 9.3  27.0  79.6 158.4 503.4 2397.7
Trichur  76le4 458.6 250.3 307.5 158.3 30,3 9.3 848  28.6  86.6 274.3 803.4 3177.4
Ernam._ap 786.9 52345 .‘29\6,6‘ 365,7 21649 © 54.6  18.0  23.6  54.4 136.1 B310.1 792.1 3577.5
Kottayam 55243 © 37043 272.7 330.2 2194 64,1 25 9 20,3  59.0 133.5 291.5 663.8 3082.€
Alleppey 6€52.9 429.5 273.2 330.6 21248 7L.7 30,3 26,3  59.8 141.3 244.9 609.3 3012.0
Quilon  449.6 318.1 226.; 344.9 242.9 64.8 24.1  32.1  83.6 166.3 260.3 547.4 276042
Irivsndrum 257.4 204.5 168.9 280.2 210.2 70.1  26.2 18,0  48.0 118.1 213.9 391.1 2001 o€

Source :~ Agricultural Statistics in Kerala issued by
The Bureau of Economics and Statistics (1975)
Table 7’ PP Se



APPEIDIX = 19

- 1260=61 -

State/  July  August feptem- Goto-  [Novem- Decow-  Janu~ obpu- March fprdl May - June  Total
District r  ber ter  er Ay ary

Kerala © 69344 329.0 389Q1 244 .2 37706 . 25.3 1941 35&7 10.3 10608 533:5 969c0 3733,0
Cannanore 947.9 439.3 303.0 124.3 283.6 1.8 0.4 2,0 3.4 58.2 558.3 1091,3 3813.3
Kozhikode 91947 300.2 321.6 197.3 362.4 5.8 - - - - 5049 1041e4 1479.5  4658.8
Palghat  643.8 203.9 252,8 332.5 323.5 22.8 1.6 8.8 12,2 65,6 421.1 856,4 317240
Trichur  865.6 287.9 415.9 . 296.1 218.9 2.7 - 28.0  24.8 95.3 644,0 1007.2 3886.4
Ernakulam 760.4 - 377.5 535,90 311.9 311.5 31.2 2,6 - 21.1 5.5 134.7 656.9 829.9 3970.1
Alleppey * 676.7 373.8 474.2 108.4° 422,0° 27.7 28.2 110.2  13.6 126.7 456.5 1089.4 3997.4
Quilon  495.8 283.4 411, 251.4 57L.4° 35,1  48:5 58,9  15.6 143.2 368.7 864.2 3547.3
Trivandrum 380.1 201.5 362.3 207.8 480.2 B8.8 67.7 48.7 9.4 75.0 466.4 0l2.1  3289.0

Source : Kerala - Season and Crop Report, 1959-60 and 1960-61,

"Table 1.2; pp. 47.



m&%&.

State/ July tem- _Octo- Npvem- Decem~ Janu- Febru- March April Mgy ~— June  TIotal
District er ber berp ‘ber ary, ary

Kerala G83.7 484.3 234.3 278.2 105.6 48.6 1.7 648 7140 79.0 97.8 373.2 2465.1
Cannanore 1019.4 776.2 163.3 273.8 26.6 19.3.* - 5.8 6.5 5845 55.8. 540.8 2945.8
Palghat 58841 427.3 152.1 236.7 63.1 28.0 - - 85:4 5848 99.2 376.9 2113.6
Trichur 742.8 @21.8 223.8 248,2 88.3 21.1 - 0.1 49,8 30,7 160.8 560v0 2747.4
Ernakulam 6685 556:9 344.9 3840.7 151.3 70.1 - 1.4 69.2 83,9 118.3 408.3 2822,5
Kottayam 569.9 355.,0 279._.4 294.6 129.3 68.5 0.7 1.8 '73,2 80:6 112.2 239.6 2209.8
Alleppey - 671.1 416.5 355.9 310.7 1541 48,6 9.1 16,3 1035 94,5 142.,3 203.3 2615.9
Quilon 585.4 32644 211.7 287.7 131.8  &3:1 3.7 2044 5143,1 17Lil 8845 204.6 21877
Trivandrum 562.4 241.2 211.1: 255,89 - 1684.7 74.5 2.0 14.8 85.4 5443 65.6 149.6 . 1718v5

Source : Seasom & Crop Feport 1963-64 - Kerala



State/ duly  Augugt %ﬁs& Octo-  Novem- Dggam~ Janu- Febru- Mapch &ppjl May  June  Jofal
bey r - |

Districh ker ber ey ary ary.

ke rala 74643 498¢4 155.,9 186.8 73.0. 37.0 10,0 31.9 04,6 133.4 05.8 0683.,3 2746.,4
’ R : \ , - .

Canoanore 1213.5 711,3 140.4 81+8  56.0. (s - 4.6 2542 139.3 73.0 950,656 3403.1

Kozhikode 1029.2 587.6 = 99.3 101.4 60.0  15.4 - 248  6l.3 110.1 86.0 757.7 2920.8

Palghat 750;3; 44443 83.2 134.6 102.7. 39.8 - 849 6638 133,3 75.5 467.7 2313.5

Trichur 74301 678@4 125!7 1?2&? 6508 . 40&4 . - ) 44 08 74 «1 1.09.9 11405 72667 2896,1

Ernakulam 192.5 631.8 191.7 207.4 102.7. 25.3 = 4.2  &7.7 115.5' 152,23 174.7 710.5 3056.2
Kottayam 424.6 41047 122.7 223.8 365.7. 32.4 5.7 5149 125.,0 132.2 84,8 671.4  2350.9

Alleppey 1092,0 519.7 187.4 205.6 70.4. 75.8  35.2  44.0 137.3 130.9 114.3 793.1 3405.7

Quilon 55444 353.6 224.5 245.2 B8l.8. 78,2  30.7  67.4 133.5 167.5 99,0 597.7  2613.5
Trivandyrum 217.2 13846 - 222.2 303.6 51.6. 18.8 13.9 15.0 1124 144.3 40.2 47404 175702

Source :  Agricultupral Statistics in Ferala, issuved by
the Bureau of Beonomiecs and Statisties (1975)
Table 8, ppe 610,



State/ st —. ‘--A vem- De 4 - -,>ﬁ Ail J1 | t
MW&&M%%@&%%M&MMM

Kerala 501«7 53543 21645 279.9 @ 76.2 5.1 3247 17.8 20,1 116.1 335.5 909.2 3045.9

Cannanore 74547 891,.6 807,2 16;..4. 2549 - - - 447  40.2  331L.5 1043.2 345L.5
Kozhikode 953:5 974,6 240,3 209.4  78.2 - - - 2.0 121.9 356.9 1324.4 4261.2
Palghat  532:1 426.3 1428 31045 94,;4'-} - 6.2 - [ 1.5 95.7  190.2 979.8 2780.2
Trichur  342.5 5488 225,5 190.2 4.3 = 1.8 44  =. 10l.5  348,5 1207.4 3014.9

Ernakulam 5760  55.7 266.9 285:6 48.4 = 39.0  21:8 29,6 138.5 498.7 O17.1 3371.3
Kottayam 408.7 502.3 21444 349.8 129.2 12,7 409  36.5 28,2 116.3 290.5 T745.6 2875.1
Alleppey 203.5 310,0 2640 203:8  48.6 62  GLiZ  30.5 21.3 107.8 4182 708.6 2573.6
Quilon  262.0 35L.7 258.5 374.3 12049 17:7  58:4 593 5045 195.6 310.1 648.5 2707.5
Trivandrum 137.8 204.2 138,0 374.9 107.2 14.4 1185 20.5  63.2 136.6 264.6 527.5 2127.4
Malappuram 764.9 576.7 208.4 240.4 641 . = = 2.4 =  112.7 3449 969.7 3203.2

Source »Karala - Season & Crop Report, 1970.?1,
Table 1.2, pp« 37+ '



bl S S ighe g Rme dow o ke ko sl ke M
Rerala  541.2 467.4 @4 276.5  6L.8  56.5 0.8 7.4 17.5 154.6 243.1 263.1 2183.3
Cannanore ?ss,e" 7275 55,5 1627 333 322 - - 4.2 44.4 233.7 330.3 2377.7
Roshikode 9015 802.4  20.9 163.8 91.0 18,9 - 0.8 19,7 173.2 228.2 278.1 2698.0
Palghat  626.9 357.9  30.8 303.7 110.5 88.7 - - 14.5 111.9 127.6 203.6 1846.1
Trichur  555.9 455, 42,1 243, 5.5  27.9 0.9 2.7 12,9  67.0 100.5 367.2 1921.6
Ernskulsm 617:4 584.8 el,é aéq.é 10453 44.7 1.7 - 25.1 157, 7 234.,-6‘ 289.6 2432.4
Fottayam 438.8 384,0  63.0 237.4 . 93, 69,9 0.3 19.7  27.6 251.9 453.0 229.8 2268.5
Alleppey 486.3 405.5 128,0 408.6 112.0  62.6 1.7 ~12.6 16,8 236.3 403.0 276.0 2542.4
Quilon  320.0 279.7  87.5 388.5 15044 10L.2 1.7 21.2  20.7 216.7 26.8 177.7 2044.1
Trivandrum 203.3 137.4  50.1 353.5 1014  62.6 - 23,0  28.4 159.7 2457 135.4 1500.5
Malappuram 557,7 450:6  24.1 269.8 101:2 11,0 - - 9.2 155.2 173.2 319.0 207L.1
a1 58241 556.3 113.7 224.0 87,0 132.3 2.9 1.9 4.0 109.6 212.7 287.5 2314.0
Source ¢ Rersala '--,Season a*;nd Crop Report 1973-74,



APPENDIX ~ 24

INDEX OF MECHANTSATION

District/ ~  1960-6) 963:64 1067-68 1970-71 1973-74

‘Kerala . 5.53 4,40 3,82 . 4.80  4.25
'Cannan?re | 3.97 3.17 8.06 3.67  8.52
Kozaikode 202 2,23 2.06  2.51 3,05
: Palghaf(: 7419 ;_6;’53( . 6.-09 7.63 6457
Trichur © Ts2l | 9,20 15.60 6.64  6.38
Ernalulam 6422 5.63 5.44  8.06  9.29
Kotteyam - 501 3.14  l.82 2.3 2.6
Alleppey 8406 7,62  7.37 7.60 ,8,23
Quilon 3,aé . 430 3.14 4,84 4486

Trivandrum  1.51 3,03 1.40 2.33  -2.45




Kerala 4,55 11.32 18,80 19,01  28.47
Canngﬁqxe 42??5 | 7,@6  9:7;‘ llé,79 h16,24
Kozhikode 1,92 5.23 ;5-33 IBfOé 21,2@
Palghat 3,93 12,83 ;é,qo 14.87  34.39
Trichur 6415 12,85 22,06 1l.4  37.97
Ernakulam é‘gs' '10,4% 18.33 27,15 35.23
Kot tayam 491 1470 2836 30,88 30,78
Alleppey 752 21,58 34,17 35,30  47.27
Quilon  3.63  11.93  13.42  13.32 13,99
Trivandyum 3,73 Ba21 13,84 15,63 19,17

Source i~ MEffective Demand for Fertilizers in India":
Prepared by D. Brown, I.BsR & Dey Now Delhdi
DOI’I‘iB D¢ Browtly I+BeRs & Dey New Delhi,
Appendix Table VI, 1959-60 to 1968-69,
ppe. for the years 1970-71 and 1973-74,
it was taken from "Fertilizdy Statisties®,
1971-72 and 1974~75, Fertilizer Association

of India, pp. 211 and 1 to 85.




APPENDIX - 26
INTENSITY OF CROPPING

o

p/ | men sme wes wen o

Kerala,K 122 122 180 136 136

Cannanore . 112 113 e 122
Kozhikede 116 110 117 145 145
Palghat & 132 132 134 132 133
Trichur " 156 150 187 177 179
Ernalulem 110 115 126 126 119
Kottayam = 111 1 ue 116 129
Alleppey 140 188 142 142 147
Quilon 124 127 149 149 162
Trivandrum 133 131 188 160 160




1 ,éeo‘-‘g; 196364 12@2:—.@.8. 1970-74 m

District

Kerala 44,80 51,38  58.55 62,75 67.24
Cannanore | 41.8¢ 50,57 5é,’5s 64.93 69.42
Kozhilkode 46,92 55,21 G221 .65.80 68.59
Palghat 60,76 65,57 70.82  74.09 76,02
Trichur 47,90  57.22 65,80 70,64 84,87
Ernakulam 40,63 45.44 55,08  €0,30 62492
Kottayan 42,80 46,43  49.81  5l.0  58.20
Allsppey 51,60 56,47  G2.06 65,60 68.94
quilon 8019 34,62 39,97 43,62 47.00
Trivanirum 50.86 61.59 67;9@ 73.37

40.51




APPENDIX - 28

PERCENTAGE OF

TO TOTAL RURAL POPULATION

Statp/  1960-61  1963-64 1967-68 1970-7. 1978-74

Ko rala 45.65 52,64 60,42 59,72 64.49
Cannanore., 2_39,46 63,70 8;)?25 53,99 70,98
Rozhikode 38,64 43,87 49,63  53.26 56,42
Palghat 32,96 36,34 40,30, 42.04 45,33
Trichur 47?16,- - 51.94 5,?,'23‘« éo;.s*z' 63449
 Ernakulam 48,30 53,46 50,57 3,67  67.41
Kottayam 55.50 5038 @3.94 66,97 69,71
Alleppey B6.55  6l.23 66,77 70,46 73.90

Quilon.  49.84. 55,08 60,96 64.77 68,18
Irivand rum 42.35. 48.83 58.16. 60.87  65.04




Ferala 10,57 10,55 10,15 10,47  10.38
Cannanore 6,9‘7 6.87 6477 é;.-?o 6.65
Kozhikode 9,15 9,11  5.97  9.05  8.47
Palghat 13.84 13,80  13.26 13,05  12.86
Trichur 11,39 11,34  11.29  11.25 11,22
Ernalkulam 9.86 9,93 10,02 10,07  10.13
Kottayam 10,94  10:74  10.52  10.36  10.22
Alleppey 10,6 10,24 1035 10441  10.47
Quilon 12.20 12312 1248 1217 1247
Trivandrum 10,62 10,81  11.04  11.17  11.30




APPENDIX - 3

DEMOGRAPHIC ASPECTS

126L
State/ Total Total Rural  Total Culti-  Agricul-  Agpieul-  Literates
District Population Population ﬁfgigifiiﬁi'zﬁﬁgz§.. tupal | tural apd educal

Ca , Labourers Workers  [ersons
Ferala 165,903,715 14,349,574 1,516,521 1,178,103 ©978,396. 2,156,499 7,919,220
Cannanore 1,780,294 1,480,177 103,284 152,971 110,051 263,022 735,088
Kozhikode 2,617,189 2,184,682 200,030 127,844 113,024 240,868 1,063,295
Palghat 15,776,566 1,604,716 222,112° 140,505 217,567 358,072 604,978
Trichur 1,630,862 1,454,210 165,635 90,276 83,081 173,307 794,782
8 roakulan 1,859,913 1,464,603 144,513 '126, 789 86,773 213,562 940,226
‘Eottayam 1,732,880  1,5674411 171,486 113,397 ° 85,170 198,567 980,273
Alleppey 1,811,252 1,500,821 152,501 109,566 116,834 226,400 1,029,930
Quilon 1,941,228 15796,992 219,246 200,403 86,691 287,094 980,460
Trivand yum 1,744,631 1,295,962 137,674 116,352 79,252 195,604 790,238

Source @

Part IT (2).

Census of India 1961, Kerala General Population Tables,



APFENDIX - 33
DEMOGRAPHIC ASPECTS

1971
State/ Total Total Rural  Total  Cultiva- Agrioul-  Aspicul-  Literates
Diskrict Population  Population geleduled fors - fural fural %ﬁ
Kerala 81,347,375 17,880,026 1,859,125 1,106,663 1,008,114 3,014,777 12,808,072
Cannanore 2,365,164 2,040,260 136,901 130,878 242,383 373,261 1,297,023
Kozhikode 3,475,538 2,833,960 256,530 160,320 280,284 439,604 1,859,027
Palghat 2,172,416 1,913,492 249,718 122,204 = 349,585 471,780 1,022,451
Trichur 2,128,797 1,878,952 211,527 82,354’ 198,203 280,557 1,311,643
E rnalulan 2,383,178 1,726,268 174,007 100,547 152,789 253,306 1,555,952
‘Kottayam 2,085,134 1,871,990 194,008 150,655 161,214  S11,860 1,412,141
Alleppey 2,128,722 1,766,026 183,806 95,798 183,481 279,279 1,497,370
Quilon 2,412,821 2,222,018 270,686 185,620 143,647 320,267 1,567,532
Trivandrum 7,198,606 1,627,040 181,852 88,287 187,568 275,845 1,374,933

Part II (A).

Source 3 Census of India 1971, Ferala General Population Tables
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