Working Paper No. 238

Dissecting Agricultural Stagnation
in Kerala: An Analysis Across
Crops, Seasons and Regions

KP Kannan
K Pushpangadan

Centre for Development Studies
Ulloor, Trivandrum 695 011
August 1990



‘NOTE"

This paper is the second one in a series of papers which we
to bring out as part of our on-go‘ng study on Agricultural
opment in a Regional Perspective: A Study of Kerala. The
one was titled "Agricultural Stagnation and Economic¢ Growth
rala: An exploratory Analysis” and brought out as Working
No. 227, Centre for Development Studies, Trivandrum, June
; An abridged version of this paper was published in
pic and Political Weekly, September 24, 1988.

Fe would like to record ou. thanks to Mr. Geoji Thomas for
gssistance in the computer processing of the data. We are
thankful to the participants of an Internal Seminar at the
for their wvaluable c¢omments on an earlier version of the
¢r. However, we alone are responsible for any errors and

gsions .



1002y

DISSECTING AGRICULTURAL STAGNATION IN KERALA
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INTRODUCTION

In our earlier paper (Kannan and Pushpangadan 1988) we had put forward, on
Msis of our empirical analysis of the growth performance of important
0in Kerala, the prcosition that the agricultural sector is charﬁcterized
hnation since the nid-seventies and that it could be explained as due to
ﬁuine in profitability. The analvsis was carried out in terms of two
hofcrops; one, foodgrains meaning only paddy and the other, non-food
it crops under which eleven crops were combined comprising of the two annual
19f tapioca and banana and the perennial crops of coconut, rubber, cashew,
er, coffee, cardamom, arecanut, tea and seasasum. Our thesis of stagnation
nseé on the decliniluy vuipue yavwen ius ura CCOpS coOntributed by declining
tin area and no trend rate of growth in yield. This was mainly due to a
feclire in output growth of paddy contributed by a much bigger decline in
| despite a positive growth rate in yield. For all other crops taken
Fler, there was no trend in growth rates in either area or yield. In this
P the analysis has been extended to individual crops for the state as a
1 vell as across regions to capture the spatial and crop dimensions of

moorenon >f stagnation.



0f the 12 crops accounting for 86 percent of the gross croppedml:
covered in our earlier analysis {(see Kannan and Pushpangadan 1988;, we biN
omitted two «crops in this analysis. Thes.: are tea and seasarum; the forner'li
grown in plantations largely owned and operated by companies (proprietorsm
or corporate) and thus constitutes itself as a special crop. ¥hilety
accounts for 1.5 percent of the gross cropped area, the second one accounts {«

only 0.5 per cent. Moreover, price data for the latter on a time series busf
|

are not available. The analysis is therefore restricted to the remaininqq
crops accounting for 84 percent of the gross cropped area for the trienm‘i

ending 1985-86.

II
Data and Methodology
The data on area, yield and output for the crops are obtained fm-ti;
Department of Economics and Statistics, DES for short, (formerly known as_tﬂ:
Bureau of Economics and Statistics) of the Government of Kerala which isth
State Agricultural Statistics Authority. Of the ten crops examined here ver
divide them into three categories for purposes of discussing the methodolm4
estimation of area, yield and output. These are (i) Seasonal and annual cral1

(ii) Perennial crops for which estimates are made by the Commodity Boardsa‘,

{iii) Perennial crops for which estimates are made by the DES.

Under the firs: category the crops exanined here are paddy, tapiocad
banana. Here independent estimates are made for area and vyield throughs
surveys and output is calculated as the product of the two. HNo biases

therefore involved in ‘he estimates. Under the second category, the DES re



the estimatas made by the Commodity Boards such as the Rubber Board for rubber,
offee Board for coffee an. Spices Board for cardamom. These Boards also
pblish stuiistics of these creps inlependeatly which are more detailed than
those published by the DES. They report the total area under the crop, area
wder becaring plants, yield per bearing area and total output. Since the yield
tigures are reported for the bearing area no bias due to changes in age-
onposition is involved in these estimates as well. Under the third category,
there are four crops viz., coconut, cashew, pepper and arecanut, for which
sstimates of area and output are independently made through sample surveys
¢onducted by the DES. Since the output is arrived at by calculating the yield
from the bearing plants .he estimate of total output is free from any bias with
tegard to changes in age-composition!. Area under these crops refer not to the
feographical area but to the nominal area (taking a given number of plants as
wWuivalent to a hectare of.area for that crop). Though the proportion of
Waring plants to total plants is known, these are not reported and hence the
lerivation of yield per hectare is subject to possible bias depending on the
nture of change in area. To understan? the effect of area change/replantation

@ vield based on the methodology, the following example may be considered.

Table 1: Area effect on yield of coconut:a hypothetical example

Period Change in Output Area Yield Change
area {*000nuts) (ha) (2/3) (%)

(1) (2) (3) (4) {5)

1 - 100 50 2 nil
2 20 % increase 100 60 1.7 -15
20% decrease 80 40 2 nil
20% replanted 80 50 1.6 -20




Assume th.-re are 50 hectares -~f area under outpm*-bearing coconuts i
pericd 1. Suppose that the average yield is 2000 nuts/hectare which remains th
same for the two periods. In the second period, we have exanined the yiel
estimate under three cases: (1) area increase; (2) area decrease; and ()
replantation without’ any area change. In the first case, suppose 20 perceniii
area from other crops has been brought to coconut cultivation. In this cay
area has increased to 60 hectares but output remains the same. But the detimﬂ

,
yield is only 1700 nuts/ha, a reduction of about 15 percent in yield. Here thq[
yield reduction is purely due to the method of estimation. Consider the seconﬁ:
case, a reduction in area under cultivation in the second period. In this caseé
output will be reduced to 80 and area by the same proportion leaving the yiel{
the same. The estimat.e gives the actual change in this case. In the third case.;;
20 percent of the area under coconut is being replanted without any change m
the area. In this case output will come down to 80 hectares but area remaiu;
the same. As a result the yield comes down to 1600 nuts/ha, a reduction ofﬁ
§ercent vhich is purely due to the met! ‘1 of estimation bt . nothing to do witi
actual yield of the trees. The example clearly indicates there existsi
possibility of declining yield due to the method of estimation while the actual%
yield remains the same.

However, the above limitation is applicable during the period of analysif

mainly to the cashew crop for the following reasons. As we can see in Table 3,3
there is ﬁo trend in area growth for coconut althoxigh this by itself does noﬁ
rule out shifting out of or into coconut. Yield growth here shows declininﬁf
trend in both the periods. This is unlikely to be an underestimation sincij
studies which have examined trend in yield of bearing trees have reported‘li

decline due mainly, if not solely, to the root wilt disease (e.g. Narayam al



Nair 1939). For pepper there 1is no trend in area growth as well as in yield
growth. Unless large scale replantati . has taken place .nere is no reason to
believe that the yield growth is underestimated. Moreover, the area under
}epper i1s oniy 3.3 percent of the gross cropped area. For arecanut there is no
trend in area growth during the first period and a decline in the second
iériod. Since it is & decline in airea the ectimate of vyield need not be
iffected assuming no significant replantation. Therefore there is no reason to

ézpect any growth in yield.

As in our aggregate analysis, the entire period of 1962-63 to 1985-86 was
divided into two sub-periods called Pericd I (1962-63 to 1974-75) and Period II
(1975-74& vo  1985-86). The orowth rates are obtained by wusing kinked
exponential model suggested by Boyce {(1986) for the period-wise analysis which
overcamzs the possibility of obtainirg mnisleading growth rates if estimated
separately for each period by assuming discontinuity2.

R word of explanatio.. is necescary here regarding the regiocns speéified.
$ince é-~ ve z27ailable an arss sasd 0213 Af major crops for individual
districts, this should permit us to carry out the region-wise analysis for each
crop at tae level of the district. Howeﬁer, formation of new districts by
carviny out certain taluks from the existing districts has come in our way of
ébnducting the district-wise analysis. Therefore our region-wise analysis is
an  2djusted one taking into account individual districts unaffected by
formaticn »f new districts and combinations of districts which are affected by
such fcrias-ion. This will rule out the possibility of obtaining declining
trend in acea/output purely due to distriect formation. These adjusted

districts ars then grouped according to the share of area under each crop



(average for the triennium ending 198%-86) and its concentration in terasd

district-combinations. Tnis ciassitication is given in Table 2.

At the sub-regional level, published data are available for paddyhk
taluks though 1limited to our Period II. This has made it possible foruh
analyse the growth performance during this period characterized by stagntia
at a more disaggregated level even though it is confined to only one crop. h
major adjustments have been warranted since taluks were by and large unaffectw

by formation of new districts (except for Wynad which is treated here a5 oi

unit) for the period of our analysis.

Our analysis of the performance of crops is given in section III mtq
following order: (a) growth performance of crops in the state as a whole; [
growth performance of paddy crop by seasons for the state as a whde.ﬂ
seasons and all seasons for regions (i.e. districts) and by seasons and (N
seasons by sub-r-egions (i.e. taluks); .. 1 (¢) growth perfcrmance or crops ot
than paddy by regions (i.e. districts). 1In section IV we examine the mmﬁmd
reasons for gereralized stacnation in Kerala's agriculture 1in terms dtﬁ
trend in profitability and instability in earning. Section V dealswimtﬁ
response of the farmers to the situation. Here we examine their strategyd
crop mix and the maximization of income per unit of net cropped area. In tM

last section an attempt has been made to place the experience in texrms of t§

agricultural development models.
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Tvr=Trivendrum, Qin=Guilen,
Ter=Trichur, Pot=Palghat, Hip=Malapuram, Koz=Kozhikede,lyn=Wynad,Can=Cannarore, Ksd=Kasargods

means Negligibly spall.

Malapuram vas formed in 1970/71 by combining taluks from Palghat and Xozhikode.
combining taluks from Erpakulam and Kottayanm.

Cannanaore,

the taluks from Quilon and Alleppey.

PtazPathanamthitta. Alp=Al.sppey.

kasargode ves formed from Cannanore in 1985-83,

K*e=Kottayam, 1di=Idikki, Ekm=Ernskuiag

Pathanamthitta vas

Idikki vas formed
Wynad was formed in 1981-32 by coambining taluks from Kozhikode end
1983-84 by combining

formed in

in 1972-73 by




IIT
Performance of Crops

While our aggregate analysis revealed a decline in output growth in padiy
the combining of other crops concealed the differential performance
individual crops. Table 3 presents the growth rates in area, yield and outp
for the ten major crops in Kerala. It shows that during Period I two outd
the three seasonal crops i.e. paddy and tapioca, were marked hy positive qro'dlj
rates in output while banana showed no significant trend. However, dux%.‘
Period II all the three crops registered declining growth rates in outplt.é
While the positive growth rate in yield of paddy reduced the magnitude d'
decline in output growth, there was no such compensating factor for eith!
tapioca or banana. For tapioca the decline was entirely due to area declinl

the largest of the three, while for banana the decline was entirely duely

decline in yield growth.

For other perennial crops, there have been positive growth rates in tli
output during period I  for rubber, cashew, coffee and cardamom contributﬁ
largely by growth rates in area except for rubber. Banana, pepper and atevcuj
did not show any trend at all. Coconut is the only crop which registeredd
decline in output growth. However, this situation seem to have been changed fo
the worse during Period II. Pepper has once again showed no trend at all alolq
with cardamom. All the other c¢rops except rubber and coffee have shm
negative rates of growth in output. This has been due to a decline in qrom,
in area in such crops as tapioca and arecanut and in yield growth in othe
crops such as banana, coconﬁt and cashew. Except for cashew which has

experienced a regional shift in area the decline in yield could be real.



Table 3

1962-63 to 1080/86

:Periodvwise growth va:es of major crops in Kerala

Growth rate in
Crop
Areca Yield Output
| _—
Paddy T | o8 1.0 1.8
II -2.1 1.2 -0.9
Tapioca I 2.6 NS 3.6
II ! ~4.9 NS -4.9
Banana T 1S NS NS
i ! NS -2.3 -2.3
Coconut I ! NS -1.8 -1.8
1 | NS -0.9 -0.9
Rubber T 5 NS 7.4 7.4
IT ! 4.5 NS 4.5
I
Cashew I 2.9 NS 2.9
iz ! 2.4 -6.3 -3.9
|
Pepper T ; RE NS NS
1T : NS NS NS
Coffee I ; 6.1 NS 6.1
11 4.9 NS 4.9
Caruamon I 3.1 IS 3.7
L L 1 N F§ D NS
Arecanut T NS NS NS
I -4 " NS -4.1
Note : Period I = 1962-63 to 1974-75
Period IT = 1975-76 :o 1985-86
Source: 1. GOK, Statistics for Planning, various issues.

2

. Kanpan and Pushpangadan (1988), Tzble 2.




Therefore in terms of growth perforraice only two crops,xmbhraﬂ
coffee, have ¢ nsistently done well ir »oth the periods. All other crops MQ
registered either stagnation or decline in_ output growth during thependé
Therefore, the phenomenon of stagnation in output growth during Period IIhq
affected all the major crops in Kerala except rubber and coffec. The mofl
important finding is that there was a ¢eneral stagnation in productivity inall
the crops except paddy. In the case of paddy, the increase in yield §j
attributed to marginal area going out of cultivation. While rubber is N
fourth most important crop in terms of area spread over most of the districty
coffee ranks only seven.a in terms of gross cropped area accounting fors

little over two percent and largely concentrated in Wynad districi.

Inter-regional and Inter-seasonal Analysis
(a) Paddy

We start with paddy, the principal food crop in the state. Depending ¢

-

availability of water, three crops ¢an be grown in a vyear. Howevet, Y
absence of irrigation during summer is meant that th. summer crop is Eaif]
-confined to the low-lying areas in the state where the problem is one of vay
control. Ve have examined fhe growih performance of this crop in terms of i
season-wise performance for the sta;e as a whole for the two periods vig
1962-63 to 1974-75 and 1975-76 to 1985-86, as well as for the whole perig
(ii) annual performance (combining all seasons) for the adjusted dishﬁéu;!
(iii) season-wise performance for the adjusted distric?s. In addition, sin
data are available for sub-districts (taluks) for Period II, we have exanit

the growth performance during this period.

Scason-wise performance for the state: Table 4 shows that there is a net:l

10



in arez under praddy during Period IT in all seasons. This findiag supports the
results of annther study which noted .2t area under pa. .y had declined for all
Beasons during 1975-83 (George and linkherjee 1986). The rate of decline has
been higlhest during the summer season (-4.5) followed by autumn (-2.6) and
vinter (-2.1). What this points to is that the decline in area is not confined
to certsin seasons only but distribuced over the seasons with the summer season

registeiring 2 higher pace than the other two seasons. The increase in yield

-

frowth in the second period for Dboth autumn and winter crops could be
attributec¢ to the declining area grcwth whereby marginal lands night have gone
out of cultivaticn. This would imply the impact of fertility of the soil
rather than any breakthrough in productivity dus to technical change. However,
the lack of increase in vield growth during sumner could be due to decline in
fhe area of same fertility. Here water availa»ility might be a crucial factor

in determining the technical feasitility of paldy cultivation.

ltgion~wise performance for all seasoas: Ercept Ruttanad the district
ombinz2tiv.y 5 Kottavam-Tijkki-Tw--- Tam ~nd Prjcknr, there was no trend in

owth rate in area during the first period. However, this period witnessed
sither positive growth rates or no significant trend in yield in all regions.
bvever, this picture changed in the sccond period when there was a decline in
éea everyvhere for all seasons taken together. The highest degline was in the
on-traditiénal area {(Cannanore-~Xasargod region) and the 1lowest in Trichur

strict. However, there was a higher growth vrate in yield gompared to the
-evious period, the highest being in the FKuttanad ;egion (Alleppey,
ottayam,Tdikki, Ernakulam) followed by Trichur. In the non-traditional area

v}'Cannanore and Xasargod, there was no trend in yield growth. It would appear

11



that this higher rate of growth 1in yield is a result <f marginal lands bein
put out of cultivation during the <cecond neriod. However this explanation
not valid for the Palghat and Cannanore-Kasargod region because a declineu

area is accompanied by the decline in yield.

Table 4:Periodwise growth rate in area,yield and output of
paddy by seasons in Kerala, 1962/63 to 1985/86.

Period I Period II

Autumn

Area NS ~-2.6

Yield 1.2 1.6

Qutput 1.2 -1.0
Winter

Area 1.7 -2.1

Yield NS | 1.0

Output 1.7 ; -1.1
Summér

Area 3.4 ‘ -4.5

Yield 1.8 NS

Output 5.2 -4.5

Note:

Period I & II: Growth rates in yield are base! on the Xinked exponential mﬂ
and for area Kinked exponential mode ad:usted for autocorrelation usis
Cochrane- Orcutt method.

Source : Same as in Table 3

12



Tabl: 7 : Periodvise growth rate of vyaddy by listricts and seasons
1962/63 to 1985/85

i PERIODNISE GROWTH RATE
| ARE® YIELD E OUTPUT
r_ S R & 1 I | o ;
r : i
S— ——— - — = ]
TRIVALDRUM  Autuwn s | -3.4 NS 1.6 | NS -1.8
Winter S b =303 NS I NS ¢ 15 ~-3.9
sSunner ban |—16.9 NS NS 1.8 ~-16.¢%
ALl seasons | 5 | -4.0 e | s NS -4.0
A o _
QUILOK Autumn { NS | NS 1.7 2.1 1.7 2.7
: Wintey o oms | -4.0 HS NS wS -4.0
sumner [ NS -16.6 3.6 NS 3.6 1-15.6
Ail Seasons ’ us -3.6 NS 1.0 s -2.6
ALLEPPEY Autumn NS NES 2.3 NS 2.3 NS
Winter ''5.3 .0 NS 2.7 5.3 -1.3
summer i1s 4.3 3.2 NS 3.3 1 -a3 |
all Scascns NS -3.1 1.6 1.9 1.6 -1.3
KTM+ {DT+EM  Ausumn 1S NS 1.8 2.3 1.8 2.3
vinter | NS -2.3 NS 1.7 NS -0.6
Sumer | 4.5 -3.8 1.9 NS 6.4 -3.8
All ‘easons 2.4 -2.0 1.4 1.6 3.8 -0.4
TRICHUR " itumn NS Wy NS NS NS 1S
Tintar M3 2.5 | s 1.7 NS -0.8
Summer 7.9 ils NS MS 7.0 NS
All Seasons 1.0 -1.6 NS 1.5 1.0 -0.1
PGT+YOZ+ Avtumn HS -3.4 1.7 1.4 1.7 -2.0
MLP+WYN Winter NS -1.1 NS NS NS -1.1
Sunmer 12.3 i5 2.2 NS 14.5 NS
A1l Seasons NS -1.8 1.1 0.9 1.1 -0.9
CAN+KSGD Autumn NS -5.4 NS NS NS ~6.4
Yinter NS -5.2 1.4 NS 1.4 -6.2
Summer 17.8 -7.7 5.1 NS 22.9 -1.7
! 211l Seasons s -6.1 1.0 NS 1.0 -6.1
e e l

fote : I{ the Xinked exponential nmnciel shows autocorrelatiorn then Cochrane-
Crcutt method is used for estimtion. This 1is applicable for all the
avowth rate calculatiors in this paper.

$ource: Same as in Table 3



The net result of the growth norformance is Lhat there was i positin
growth rate in output ir the first t .iod but a negai.ve one for the secoM
period. this negative growth rate is much higher in non-traditional areu

while traditional paddy-growing regions registering marginal declinrs. |

Regional growth performance by seasons: At the next level we are interested il

examining how the decline in paddy is distributed across szascns in M
districts. The results presented in Table 5 give further insiahts inio th
performance of paddy. In two regions namely, Trivandrum and Cannanore-Kasarqe
the area has declined during the second period for all the three seasons. X
the northern districts of Palghat-Kozhikode-Malapuram-Wynad the decline is f
avtumn and winter crops whereas in the southern and central districts
Quilon, BAlleppey, Kottayam-Idikli-Zrnakulam the decline is 1or winter d
summer crops. This is not surprising since the summer crop is largel
accounted for by the latter whereas the autumn crop is largely cccounted for ¥
the former. In Trichur district the decline is for winter crop only. '
genera: the ev.idence suggests that t! decline in area .der pacdy his beendi
pervasive in terms of seasons and regious. OQur observation om the yield qmﬂ

at the state level being the result of narginal lands going out of cultivatid

seems to hold spatially in mest of the cases.

There are limitations in precicely pinpointing the z;egions of decline i
area under paddy :n terms of the above analysis although it goes far beyoend %
state level analys:s. The limitations are :that (a) the formation of M
districts has come in the way of isolating each district, and (b) the districi
themselves are relativelv bigger units and heterogeneous in terns of geograpi
and agroclimatic conditions. To overcome these limitations wve have exaliu_

the data available for “aluks. Hovever, the availability of data is restrici‘
]

14



to our second pericd (1975-76 to 1985-86) which does come in the way of period-
vise comparisuns but it would certair y help us unders..nd the performance of
the paddy crop across taluks. Taluks are reasonably homogeneous in terms of
feographic characteristics (e.g. low land, midland or highland) and much more
omogenecus in terms of agroclimatic «characteristics such as soil type,
rainfall and azvailability of irrigation. Further, excepting for one district -
fynad - the italuks have not been affected by formation of new districts cduring
the pericd of analysis. For VWynad district, where the tribal population is
toncentrated along witk the influx of farmers from the southern Kerala, the

district hzs heen treated as one unit which also makes sense in terms of

ggroclimatic and geographic characteristics.

The talvlis have first of all bheen classified in terms of their average
vield per hectare for the 10 year period, the proportion of area wunder paddy
out of the total for the state, and the proportion of output contributed by the
taluks. Further, the performance of tihese taluks in terms of growth rates in
trea and vi.ld according to sear i3 and all seaso~< have been worked out.
These are given in Tables A.1l to A.5 in the appendix. By combining these two
sets oi i.:i.rmation we have been able to obtain significant and interesting
results on the spatial performance of paddy in Kerala during the period 1975-76 -
to 1985-36. |

First of all it has been revealed that three-fourths of the output of
paddy comez “rom around 40 percent of the taluks i.e. 22 out of 56 taluks. If
¥e exanine further, we £find that half the output of paddy is contributed by
just 9 or 17 percent of taluks. Still further, 28 percent of paddy is produced
by just 4 taluks in one district namely, Palgpat. What this suggests is that
paddy as a relatively profitable crop is confined to certain pockets only.

This we examine further.



By combining the relevant information we  have come out with g
classificatirn of taluks in terms of (.) Righ Yield with High 2rea, (ii) High
Yield with Low Area, (iii) Medium Yield with High Area, (iv) Medium Yield with
Low Area, (v) Low Yield with High Area and (vi) Low Yield with Low Area. Thii
is given in Table 6. High Yield taluks here are defined as those with 120
percent or above of the state average vield per hectare, Medium Yieid as those
between 90 and 119 percent of the state average and Low Yield as those with
less than 90 percent of the state average. High Area taluks are those with 2
or more percent of the total area in the state and Low Area taluks as those

with less than 2 percent of the total area.

When we examine the results of taluk level analysis we are able to obtaia
a clearer picture of the decline or stagnation in paddy cultivation. The
extent of decline in terms of the proportion of taluks is much 1less than the
proportion of districts although stagnation in area is all pervasive in that
not a single taluk regisiered positive growth rate. 23 out of 56 taluks fer
which dacta were available suuwed « deciine in area for all seasons whick
remains more or less the same¢ even when we examine separately for the majer
seasons of autumn and ﬁinte:. Yield performance presentgd a brighter picture
with hardly any taluk showing a decline for all seasons.l Nearly one out ef
every six taluks showed a pojitive growth rate in yield while the remainimg
showed no significant trend. I is these taluks with positive growth rates
which have contributed to an orverall growth rate in yield of 1.2 percent fec

the state as a vhole for Period 11I.



e 6

its share in aree

: Talukwise jrowth rate ip area, yield and output of paddy and

ind output, 1975/76-1985/86.

Growth Rate in Percentage Share of
Category -
Area Yield | Output Area Output
1 2 3 4 5 6
ligh Yirld Taluks
with High Area
Chitoor NS NS NS 5.0 1.7
Alathoor NS NS NS 5.3 7.5
Palghat NS NS NS 4.9 6.5
Kuttanad NS NS NS 3.8 5.7
Kottayam NS 4.3 4.3 1.9 2.3
Veighted Average 0 0.3 0.3
Sub Total 20.9 29.7
| &
ltigh vield Taluks
' with Low Area
Changanacherri -2.1 NS -2.7 0.7 0.9
| Thiruvalla -3.6 | ns -3.6 0.8 1.0
. Chenganoor NS S N3 0.8 1.0
Peermedu 2 NS NS NS 0.01 0.01
Udumb=nchola @ NS 4.6 4.6 0.2 0.3
Devikulam -10.3 3 -10.3 c.3 0.4
Pathanapuram ~l.0 L.z .6 1.0 1.2
i Veighted Average | -2.5 0.8 | ~1.7
i Sudb Total 3.81 4.81
!lodiun Yield Taluks
* with High Area '
Kasargode -6.3 NS -6.3 2.1 3.0
¥ynad NS 2.0 2.0 3.8 4.0
Alwaye NS NS NS 3.1 3.0
Kunnathunad NS NS NS 3.7 3.3
. Trichur -1.6 1.9 0.3 3.7 3.4
' Thalapally NS NS NS 4.2 3.7
" Perinthalsanna -3.5 NS -3.5 2.0 1.8
Ottapalan -2.0 NS -2.0 5.1 4.4
Veighted Average -1.3 0.6 -0.7
Sub Total 27.7 25.6
(Contd...)
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Table 6 (Continued)

1 2 3 4 5 6
Medium Yield Taluks

with Low Area

Ponnani NS NS NS 1.4 1.2
Manarghat NS NS NS 1.9 1.7
Kothamangalam -2.6 NS ~-2.6 1.1 1.1
Muvatupuzha -3.5 2.3 -1.2 1.6 1.6
Kunnathur NS NS NS 1.1 1.0
Parur -4.4 NS -4.4 1.2 1.0
Vaikom NS NS NS 1.3 1.3
Meenachal -2.3 1.3 -1.0 1.6 0.7
Kanjirapally NS NS NS 0.01 0.02
Thodupuzha -5.1 2.0 -3.1 0.7 0.8
Pathanamthitta NS NS £ 0.5 0.6
Kottarakara NS NS NS 0.5 0.7
Karthikapally -3.3 NS -3.3 1.5 1.6
Mavelikara NS NS NE 1.6 1.6
Chirayinkil -1.5 NS ~1.5 1.1 1.0
Nedumangad ~4.5 NS -4.5 1.1 0.9
Trivandrum -5.8 NS ~-5.8 0.9 0.8
Neyyatinkara -3.7 NS -3.1 1.1 1.0
Veighted Average -2.1 .4 -1.7

Sub Total 20.21 18.62

Low Yield Taluks
with High Area

Mukundapuram -3.17 3.4 -0.3 4.5 3.6
Ernad -2.6 NS -2.6 4.0 3.2
Tirur -2.6 NS -2.6 2.8 2.1
Weighted Average -3.0 1.3 -1.7

Sub Total 11.3 8.9

(Contd...)



Table 6. (Contimmed)

1 ! 9 I a
: ) 2 5 6
-
Low Yielé Taluks
vith Lovw Rrea

Hoscurg KB I il 1.5 1.3
Thaliparamha ~3.2 s -3.2 1.7 1.3
Telliche, i R Mg K3 1.3 0.9
Cannanorn s Wl NS 1.3 1.0
Kozhikode -h.8 L DL -3.2 1.6 1.0
Quilandy ~h.G | 2.9 -%.7 1.3 0.7
Badakare I S ~8.5 0.7 0.4
Chawghat b =%.& 1 A ~-9.¢€ 1.2 0.8
Kodungailur NS Pooua N 0.3 0.2
Cochin » | WS s NS 0.3 0.2
Kanayanoor ~4 .3 s -4.3 1.2 0.9
Shertalai -5.4 05 -5.4 0.9 0.4
Karunagapally -4.71 v s -4.7 1.0 0.8
Anbalapuzha NSy S NS 0.9 0.7
Quilon b W ae 0.9 0.8
Veighted Average =3.50 7.9 ~2.6
Sub Total 16.1 11.4

: 1 -

Jote :1 a @ Winter crop only h ¢ Rutumn crop only

2. The ciassification of the taluks into various categories is
based con the following oefinition

Category ¢ Jdition

Hign yield X 2 120

Wedium yield 90 « x ¢ 120

oW yield 2z ¢ 90

Eigh area Z 2 2

Low area 2 {2

where ¥ = Mzan yield of paddy in the taluk (%)
Mean yield of paddy in the state

Zz = Mean areca under paddy in ‘the taluk (%) -
Mean arca under paddy in the state
3. Weigated average for the subgrovp 1is calculated using the

formila . .
0 =7% vtk + L wiVYj

where @y = Ay /IA:1, wj= ¥Y3/LYs. The values of area, Aj, and
yield, j, are the aver=ges for the period.

fource : Base¢ ¢n the tables given in aprendix in Kannan and
Pushpangedar (1990)
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Based on our classification a few observations may be made. (a) Bigh
Yield and High Area taluks: There are only just 5 taluks out of the 56 tatw
here in this group and they together account for one-fifth c¢f the areaad
around one-third of the output. Significantly there 1s no decline in area ig__
any of these taluks; growth rates in yield also does nct show ary trend excepﬁé

for Kottayam where it is an impressive growth rate of more than 4 perceat. 0

High Yield and Low Area taluks: Seven taluks in this group account ford

percent of area and nearly 5 percent of output. Due to the predeminance of
other crops competition could be stiff and given the fact that yield levels d
not match the first group of taluks the decline in area in most of these coul

be attributed to such competition. (c) Medium Yield and High Area taluks:

Here the 8 taluks account for 28 percent of area and nearly 26 percent of
output. Half of them have experienced decline in area. Yield growthis
confined to Trichur and Wynad only and the latter seems wore significui
because it does not register any decline in area and hence the yield increauj

is real and not due to warginal lands going out of cultivation. {d) Hediug

Yield and Low Arca taluks: This i1: tlue Liggest group accounting for nearly one

third of the taluks. They account for 18 percent of area and more or less th

same share of output. More than half of them have experienced decline in ared,

{e) Low Yield and High Area taluks: Though “he number of taluks is small,é
their low yield should receive special attenion in view of their area. Al

have showed decline in area. (f) Low VYield end Low Area taluks: This last

group of taluks seems the least attractive in terms of paddy cultivation. Nore
than half of the taluks have registered decline in area and the two taluks with
positive growth rates in vyield which could b»e atiributed to the phenomenon of
marginal lands going out of cultivation. ' ;

The relationship between low yields and decline in area seem tc have son{
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tonvincing evidence here in the sense that the highest decline is in the last
group accounting for 16 percent of ar.a and the least in the first group which
ccount for 21 percent of area under paddy. In sum, the picture of stagnation
in paddy cultivation across taluks suggests its pervasiveness with low yields
aiccounting for the higher ‘spread and rate of decline. There are a number of
¢lues emerging from this analysis which could help a more discriminating policy

package for enhancing paddy output in the state.

Tap.oca

The period-wise growth rates at the regional 1§ve1 for all the crops
except paddy are given in Table 7. Tarioca has been mainly a Kerala crop till
the sixties accounting for around 88 percent of tﬁe area in India; this has
however declined to about 76 percent by early eighties partly due to decline in
area in Kerala and partly due to iicrease in area in other states especially
Tamil Nadu. Tapioca is considered i) Kerala as a poor man's substitute for
rice and hence its importance in terms of area and output. It is cultivated
extensively particularly in Trivand-um, Kottayam, ard Quilon-Pathanamthitta-~
illeppey districts accounting for netrly two-fhirds of the total area, often as

an intercrop in garden lands. In terms of rice equivalence it is more than the

output of paddy (13.5 1lakh tonnes c¢f rice equivalent output for the triennium

anding 1985-86 compared to 11 lakh tonnes of rice). The growth performance of
this crop 1is such that the growth rite in output during Period I for the state
1s a whole has not only been wiped ott but there has been a decline in output
during Period II. The decline in >utpﬁt presented here confirms the results

obtained in earlier studies in terms »f the trend. Since the period of
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Table 7 :

Periodvise and regionwi.e growth rates in ares, yield

and output of major crops otaer than padéy.

Crop Tva 0ln Pta Alp Ktm 1di Ekm Ter Mlp Koz hyn (n [
Tapioca
Ares 1 NS 3.2 NS NS 5.65 7.20 [ 1%
Il -3.93 -6.57 -6.60 L -6.74 ! -4.66 J [ 8
= l i
Yield I us NS PNS 5.02 6.65 NS || 1.8
11 KS NS NS NS -3.48 NS | - 1.0
[ —3
utpu . . NS . 2.30 .20 k
Qutput I NS 3.2 5,02 12.3 7 R
I -3.93 l -6.97 -6.60 NS -10.22 { -4.64 Rt
Banana
|
Area 1 NS ' 0.9¢ [ (.08 NS -2.38 %
11 NS l -C.80 ‘ NS NS NS |
Yield 1 NS | NS ] N NS NS
11 4,96 l =27 | ng -4.30 NS
|
output I NS 0,90 §.38 NS -2.38
I -6.96 -3.50 Ne -4.30 NS
Coconut
r-"“---“-‘——l
Area I 2.36 NS NS 3,25 FONS NS
It NS -2.29 -2.48 K& NS NS
Yield ! NS -2.07 NS -1.86 NS -2.12
I -2 -2.02 | NS NS NS NS ,
boee | R I
Output I 2.36 -2.%7 NS 1.39 NS -2.12 ||
11 -2.23 -4.31 -2.39 NS NS NS ,
——ee e — J




Table 7 : Period..se and regionwise growth rates i~ irea, yield and output of major crops other than paddy (contd)
Tvm Oln Pta Alp Ktn 1di tkin Ter Pot Ml Koz Nyn Can Ksd
- 1 i
NS NS ! NS 1.32 6.97 3.38
NS 5.51 j .29 1.29 2.99 3.00
|
| 11,07 7.78 7.72 6,59 5.3¢ 14,21
1 NS -1.23 { NS -1.67 NS NS
1 11.07 7.78 .72 5.91 9.91 18.03
I 6.45 4,28 §.89 -0.36 2.99 3.900
3.72 -1.34 | -3.55 -4.40 -F—] -2.17 NS 6.37 4,89
2.86 NS 2.58 NS 1.47 NS NS 4.0
1 NS NS NS NS NS NS NS NS
T ~8.78 -10.88 -17.44 -8.20 N3 NS -9.08 5.49
1 L72 [ -1.84 -3.55 [ - .40 -2.17 NS ! 6.37 4.89
I -5.92 -10.88 -14.89 | -2.20 -1.47 NS -9.98 -1.45
—
NS 10.84 NS 9.7¢ 14.25 2.49 NS
NS 9 -2.9% 6.80 NS NS NS
NS NS NS -4.2 NS 6.13 NS
{1 NS NS -8.66 NS NS NS NS
H
NS [ 10,84 NS 5.55 14.25 6.62 NS
11 NS [ NS -11,60 ' 4,80 NS NS NS
[

{Centd...)



Table 7 : Periouv’se and regionwize growth rate: in area, yield znd output of major crops other than !

Crop Tve 91n Pta Alp Kim fa1 rKin ler Pot Mo koz hn  w

Coffee
Area | NS 6,48
[1 v, 64 5.5¢

Vield I NS NS
11 NS NS
Output I NS r 6.48 ]
11 6.46 5.5
Cardamon
ares 1 s ; 6|
11 NS ’ NS
. T 7
Yieid I NS NS .
I NS NS
[ =———— == A}
Qutput I NS NS
11 . v N5 ,
e — ]
Arecanut
e - |
Area | NS NS \ NS NS NS NS , l "
11 -3.8 -6.65 | -7.3¢ NS -7.60 NS ‘ | K
} — e
. SoTTTm T [~ .
Yield I NS NS NS NS N5 NS
11 NS NS 3.28 3.43 NS NS J] ] Y|
—_— S | ——
e - -
Output I NS NS s NS NS NS ] A |
1 -3.86 -6.65 -4.06 .43 -7.80 NS ‘ ; "
e ‘

Source :Same as in teble 3.
Note : If the figures are not given for any district, then the area under the crop in the ﬁsrdct:::’
Wherever the ares under 3 has crop shown a decline at the time of formation uf the new disiricls, the

is calculated only for the combined region {TAis is tisplayed by showiny the results in boxes!
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analysis and method of estimation of growth rates are different, the magnitudes
ire not the same (George 1989; rushpangadan 1988). Most of this decline is due
to declining growth in area in ali the traditional districts mentioned above
wnd some of the non-traditional districts such as Trichur and Palghat-
Xozhikode-Malappuram-Wynad. Cannanore-Kasargod and Trichur districts
registered a decline in growth of yiela also. As a substitute for rice, the
response of this crop is closely related to the price of rice and this seems to
have been a factor in the declining growth in area. We shall examine this

later.

Banana

Under this crop there are a number of varieties grouped as banana and
other plantains. This is an annual crop usually taking an average of 10 months
to harvest. After a cycle of two or three crops the land is put under some
other crop usually paddy before it is brought back again to banana cultivation.
Yhere ic no part.cular concentration of rea. Although Trivandrum accounts for
gore than 12 percent of the area "he distribution is around 8 to 10 percent for
post districts. Unlike the c&se of tapioca, the declining grovwth rate in
output in Period II is mainly due *+o declining growth rates in vyield in
frivandrum, Trichur, Quilon-Alleppey-Pathanamthitta districts. In Cannanore-
Kasargoc both area and vield have registered declining growth rates in Period
11, However, in Kottayam-Idikki-Ernak.lam and Palghat-Kozhikode-Malappuram-

lynéd nontrend is discernible in either ar:a or yield during the second period.

Perennial Croys
Coconut
Although yield estimates of coconut is -Eubject to bias in situations of
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area increase and/or replantation, the output estimates are frec from sid
biases as discussed earlier. The outpu growth declined .or the state s
whole in both the periods. During the second period output growth declined fx
the southern districts except Idikki and Ernakulan. This could be due to'll
real decline in vyield as shown by another study bringing out the trendil;
productivity of bearing palms {(MMarayana and Nair 1989). Horeover, the caseo
coconut is such that there is nc increase in area growth in any district intk
second period. The possibility of large scale replantation is ruled out he
because the opportunity cost of land {e.g. by planting rubber) is higher. T
would have resulted in area decline. Therefore the yvield estimate here coulf
be subjec:c to less of a bias. That coconut trees in Ker.ala are affected by w
_as yet uncontrollable disease called root wilt has now been well docunentel,
This could be the main factor in the declining yield growth. However, th
prevalence of this disease is mainly confined to the southern districtse
Quilon, Pathanamthitta, Alleppey, Kottayam, Idikki and Ernakulam. This vodld
imply that there is no incentive for increasing the area and that < is borne ok
by the figures on growth rates in area ~1wen in Table 7. During Period I, am
growth is confined to Trivandrum and Idikki-Ernakulam which in the case of th
latter could be due to new planting in the highland area of Idikki districts
a result of migration of farmers. 1In those districts the yield estimation my
have a downward bias. More disease-prone districts (Quilon-Pathanamthitts-
Alleppey) have shown declining growth in output in both the periods and in e
in the second period. The other disease-prone district of Kottayam has showd
decline in area and output growth during -he second period. Idikki-Ernakulm,
the relatively less disease prone districts shows no trend in area and output

growth during the second period. No trend is shown in area in the districts

not affected by the disease for either period but a decline in output grovty
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during the first period for Palghat-Malappuram-Kozhikode-Wynad and second
period for Trivandrum. In sum it woulé appear that the 100t-wilt disease has
accelerated the process and intensified the extent of stagnation in the growth

performance of coconut.

Rubber

Rubber presents a completely opposite picture of coconut. Unlike in
coconut there 1is no possibility of any bias in estimating vyield growth for
rubber for reasons mentioned earlier. Rubber has shown consistently positive
growth in output for all districts for both pericds except for Trichur for the
second period. Area growth in the first period was confined to new areas in
the northern districts and Trichur while all districts have registered area
growth during the second period possibly induced by yield growth during the
first period. The impressive growth in vyield in the first period is not
sustained in the second period and hence the output growth was accounted for
largely by increase in area. Rubber is a monocrop unlike other perennial crops
such as coconut, pepper and arecaaut and one vwhich has perhaps the best
institutional support among all the major c¢rops in Kerala. This support
includes financial incentives for planting and replanting and marketing of the
putput along with research and development activities for improving the
narieties. However, the attractive private returns on rubber need not
‘secessarily bring in equally attractive social returns. This is because the
labour absorption is low compared to seasonal crops, there is hardly any incone
fenerating type of processing of output let alone manufacturing taking place
vithin the state thus generating very little of employment and income in post-

lMrvesting as well as raw material for final products within the state.
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Cashew

Cashew Iz, by and large, ne* 2 cu,tivated crop although efforts to expa
area under this cash crop meant for export have been initiated since the nif:
seventies (Kannan 1983). Since it doces not allcw for mix-cropping and th
income generated per unit of land is considerably less than most other cropg,
the area wunder cashew 1is characterized by soils which are not generall]
suitable for other crops. This would probably explain why there has beend
declining growth in area in all the southern and central districts exce!
Trivandrum and high growth in northern districts in the first period. T
northern districts of Cannanore and Kasargod are traditionally the aread
concentration cf cashew crop since large tracts of these districts b
laterite soil ‘insuited for other competing crops. In thc sernnd period, th
highest growth rate again is 1in Cannanorc-Kasargod followed by Trivandrm,
Kottayam and Trichur. However, the output growth is positive only in the firyl
period and confined to the northern districts and Trivandrum and seemiml!
sharp decline during the second period in all districts except Trichur. It &
possible that there rightv have been cutting of old trees and planting you
ones encouraged by state-sponsored area extension programmes during the secs

period which is uwnt yet reflected in yield growth.

Pepper
Pepper is basically a mived crop grown in garden lands consistin
coconut and/or other tree crop: such as arecanut. While no trend is register‘
for both periods for the state s a whole the growth in area took placed’
few districts in the first pariod but reduced to one area namely, ik
Ernakulam, during the second pericd. The dispersal in output growth duriu"

first period has also been reduced to Idikki-Ernakulam during the sed



period. Since the estimation of yield growth is subject to possible downward
bias in regions .+ith positive growth ra 3 in area, we may :xamine such regions
for evidence. It appears that this holds good onrly in Idikki-Ernakulam during
the first pericd which accounts for nearly 20 percent of the area. However,
yield growth 1is much higher than area growth in Palghat-Malappuram-Kozhikode-
¥ynad region which could possibly be duc to the adoption of high yielding
varieties. This would imply in terms of our model in Table 1 that yield growth
could be higher than the one obtained here. Powever, the second period does
not show any trend in area or output except for RKottayam where the growth rates

show a decline while Idikki-Ernakulam shows an increase.

Coffee

Coffee is a crop confined mainly to two districts namely, Wynad and
Idikki; the former accounting for nearly 86 percent of the area and the latter
‘more than 8 percent. Along with rubber this is the only‘ other ¢rop vwhich has
registered a good performan~e in terns of growth in output mainly due to growth
in area especially in Wynad district for both the periods. The absence of any
trend in vyield which is free from any estimation bias could be due to the
susceptibility of the crop to changes in rainfall conditions which need to be

investigated.

Caraamom
As in the case of coffee, this crop is also concentrated in the two
districts of Wynad and Idikii, the difference being in their percentage share.
In this case, Idikki accounts for 84 percent of the area while Wynad accounts
for nearly 8 percent. Though output ¢rowth was positive during the first

period for the state as a whole as a result of growth in area, there is no such
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trend at the regional level. For both periods there is no trend in area, yielq

or output.

Arecanut

Nearly 85 percent of the area under this crop is accounted for bytﬂ
central and northern districts. Cannanore-Kasargod has the hiqheq
concentration accounting for more than one~third of the area. Areagrmnhu;
confined to the traditional region of Cannanore-Kasargod duringthefnﬁ
period. Growth in output in this region has taken place in both the periods.
In all other districts except Idikki-Ernakulam it was a case of declinim
growth in output during the second period. In sum, both the traditional arem
have registered yield growth in the second period but that was not adequate te
arrest a declining growth in overall output. The absence of any trend in yiell
“in Cannanore-Kasargod during the first period could be an underestinatim
because area growth had taken place. However, the growth 1in yield in this
region as well as Idikki—:rnakﬁlam during the second period while showing w

trend in area growth is an indicatlon . .3l growth in yield.

Iv

Proximate Reasons for Generalised Stagnation

That there is a clear change in growth performance of principal crops i
Kerala between the two periods is beyond doubt. In terms of growth ia outm
of the ten crops examined here in detail, six crops registered positive gthr
three showed no trend and only one showed negative growth during the fird
period. Durihg the second period, hoﬁever, only two crops registeredpoﬂ?ﬂ

growth, two showed no trend and six showed negative growth rates. Ti
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phenomenon of stagnation/m.gative growcth rate aifecting eight out of the ten
BAJOr Crops necus ts be ouplalnid wneliiiewily. Wwe firsi attempt the proximate
reasons for this perfcrmance in terms of (i) the trend in profitability and
{1i) the stability in earnings per unit of land. These two measures are deemed
crucial in understanding the nroximate reasons for the performance of crops on
the following basis. Profitability measure is based on given input and output
Prices in the ex-post sen-e thus ignoring the element of uncertainty about the
Prices. However, the farmer is faced with uncertainty of income as a result of
incertainty in both cutput prices and yield in most of the crops. Therefore
both profitability and uncertainty have to be taken into account.while

explaining the growth performance of crops.

Trend in Profitability

Tne profitability criterion is based on the economic logic that farmers
kre maxinmisers of surplus. This assumption could be contested because in
situations where family-labour using b~seholds dominate, the objective could
vell be -hat of maximising income rather than surplus. (Under Kerala conditions
the surplus-maximising argument is highly plausible because of the labour-use
practices :n agriculture. Though there is a significant proportion of small
cultivators the proportion using family labour is small due to sociological
reasons. This nmeins that a high proportion of labour cost in agriculture is
paid-out cost.) Hewaver, in order to examine the trend in profitability of
tifferent crops over tie period of our analysis, we would require time series
fata or cost of cul:iivation of these crops. 1In the absence of such data, we
resort to another method. This is in terms of comparing the differential
betveen the growth rates :n land productivity and in prodﬁct wage. The former

s taken as a measure of “abour productivity under the assumption that the
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inputs are wuse« in fixed proportions £  production and t e latter is obtaisd

by deflating money wages in agriculture by product price.

In our earlier paper, we had argued that under Kerala conditions the fim
proportionality of 1land and labour use seem to be borne out by empiri!
evidence at least ior paddy crop (see Kannan and Pushpangadan 1988). Since m
significant technical <c¢hange has taken place in agriculture this condition my
be extended to other crops mainly for extension of the model. T
profitability condition must be valid in growth rate form as well. Under fizel
proportionality, land and labour productivity should be related in th

following way:
(0/L) = k. (O/N)

where 0, the output, N, land input, and L, the labour input and k, a constat
of proportionality.® For préfit maximi.ation, the margiunal value mmmmt&
labour must be equal to its wage rate. Therefore, the growth rate version of
the equilibrium condition, under fixed factor proportion and on theasmmpﬁu
that average product is equal to marginal product, for profit maximization is
given by

(0/N) = (W/P)

where P is the price of the output, ¥ is the wage rate.
Substituting y for O/N and w for W/P, this condition may be statd
alternatively as y - w = 0. 1f v =- w =0, then real profitabilityis
maintained, if it is > O then there is an increase in real profitability and if
it is < 0 then there is a decrease in ﬁrofitability. This could then be

compared with the growth rate in area to see whetder it responds to the tre
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in profitability 1In Table 8 we report tha growth rates in vield and in product
wage for the ten crops and 1ts ditterential for the two periods. ¥hile only
three crops namely, coconut, coffee and arecanut showed declining trend in
Jrofitability in the first period, six reported declining profitability during
the second period. In Table 9 we have given the trend in area in relation to
the trend in profitability. The area response in general is in conformity with
the trend in profitabilit_. The exceptions are coconut and coffee in both the
yeriods and cashew and arecanut in the second period. The case of coconut does
Ming in a number of issues on the role of certain crops in an agrarian
econony . Tméré are certain characteristics of the coconut crop in Kerala
®mlike many other crops. It is cultivated mostly in small holdings and is more
f a subsistence crop. Moreover, the economic value of coconut is not confined
to its output of nuts. The tree trunk and cudgels are used as material for
YWusing, the husk is a raw material for thé coir .industry and its branches and
thells are used as cooking fuel. Therefore even in the face of declining
woductivity as well as real profitabili.; (which captures only the value of
wts as returns), ‘he decision to move away from its cultivation may be
fverned by factors such as those mentioned above. In the case of cashew the
‘ACrease in area, as Wwe said earlier, has taken place in districts where such
wea might mot be competiny for other crops because of the poor quality of
il. Since there a-e incenvives for area expansion, such lands might well be
#ed for expanding are: under c:ishew. Moreover such increase in area could
ve resulted in the uncerestimat:on of vield which has not been taken care of.
h the whole therefore th: profitalility test does emerge as a proximate reason
r the growth performanc: of post of the crops. The case of coffee an&
¥ecanut can be explained 1iL terms of the risk minimizing behaviour of the

lirmers as shown in the next part of the analysis.
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Table 8: Periodwise growth rate~ in yield, product wage and its
differertial of major crops

Tapioca
Banans
Coconut
Rubber
Cashew
| Pepper

Ccffee

Cardamom

Arecanut

o e e e

Source :

o —— o — —— e i = e .

€9 € o £ <o £o o Lo o €o <o o o £o e €o <o

€o o

-1.¢
-5.1

Period II
175 —tagh

NS
-0.5

-7.4
NS

4

e e e e S it o e

No Change

-1.6

3.5

No Change

[
Period II {

P —

-2.2
-4.6
-0.5

0.5
-7.4

No Change
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1.GOK,Statistics for Planning, various issues.
2.Nair and Narayana (1984)
Statistics, various iscues.
3.Rubber Board, ubber Statistics, various issues.
4.Coffee Board, Coffee Statistics, various issues.

and Cardamom Board, Cardamon



Table 9 :Relacionship between growth

terms (y - ¥, and growth rate in area

ate in profitabil’ty (measured in

Trend in profitability Trend in area
Crop
I 11 1 IX
Paddy > 0 <0 increasing |decreasing
Tapioca > 0 <0 increasing |decreasing
Banana =0 <0 no trend no trend
Coconut <0 T o no t;end no trend
Rubber > 0 > 0 no trend increasing
Cashew > 0 <0 increasing |increasing
Pepper =0 =0 no trend no trend
Coffee <0 <0 increasing (increasing
Cardamom > 0 > 0 increasing |no trend
Arecanut «0 ; > 0 no trend decreasing
Yote:

If the growth rate is not significant, then it is treated as zero

for the calculation of the trend in profitability.

fource:

Based on Table 8.
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Earnings In- cability

We however need to probe further into the proximate reasons by examinin
another dimension i.e., stability in earnings per unit of land. Here we take
the gross value per unit of land as 4 proxy for gross surplus in the absence of
any reliable timeseries estimate for the latter for all the crops included it
the aralysis. The unit of land 1is expressed in terms of a hectafe of gross
cropped area because area under perennial crops cannot be converted hnoﬂﬂ
terms. The fluctuations 1in earnings is determined here by computing the
instability in gross value generated per hectare of gross area.The measure of
instability varies according to trend specification (Murray., 1978; Macbean aad
Nguyen, 1980; Love, 1986 among others). Since the growth rate is ban&u
exponential function, the log trend is used for the calculation of the

instability measure(Murray, 1978):

Z(xt-aeb‘)zln;

wvhere X, the mean, Xt, the actual and aeb!, the trend of the gros

value of output per unit of land of the crop with n observations.

The Log-trend instability (LTI) is calculated for all the crops for the tw

periods and the results are given in Table 10.
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Table 10: Mean instability index of earnings per hectare for
all crop.:(1962/63-1985/86)

Crop Perioa I Pericd  IT Period II (%)
Period 1
Paddy . 226.5 69.3 30.17
Coconut 71.6 470.7 657.4
Tapioca 271.6 282.2 103.9
Rubber 138.2 117.0 84.7
Cashew 150.3 207.6 138.1
Pepper 44.1 681.4 1545.1
Banana 2.1 180.1 8576.1
Coffee 1.2 18.6 1550.0
Arecanut 494.8 847.0 171.2
Cardamon 278.8 1925.0 690.2
Mean 167.9 479.9 285.9

Source: same as in table 3.

The instability analysis shows that fdr-all the crops taken together the
pean instability in earnings has increased by nearly three times during the
second period compared to the first. However, the extent of change in
instability has varied a great deal among the crops and between periods. The

relative instability position of the various crops during the two periods do

not show any systematic pattern since *he rank correlation between the mean
instability index for the two periods is not statistically significant <. The
first three crops with the highest instability increase are banana, coffee and
pepper. For banana this extent of fluctuations in ea}ninqs might be the reason
for showing no trend in area growth despite a marginal tendency for increasing
profitability. For coffee the instability is the least among the crops for the
two periods. This perhaps explains the increasing trend in area despite in
profitability. For pepper the profi‘ability seem to have remained the same but
increasing instability in earnings ajain seems to have prevented any growth in
area. The next three crops in terms o° increase in instability are cardamonm,

coconut and arecanut. Cardamom shows no change in area growth despite
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increasing profitability but it has experienced increasing instability. M
coconut decreasing profitability and increasing instability seem to have led it
either stagnation in area growth. 1In case of arecanut increasing profitability
in the second period has not resulted in increése in area. This could be dw
to its high 1level of instability in earning. In the case of rubdet
profitability has increased - and instability has decreased thus gainiy
advantage on both the fronts. This has led to increase in area growth. I
paddy while instability has declined the profitability has also declined the
extent of which was the highest. This extent of decline in profitability
taken away the incentive for paddy cultivation in many areas (as evidenced byi
decline or stagnation in area in a large number of taluks given in Table§)

resulting in overall deceleration in area.

Sources of Instability

The detrended value of the earnings, price and yield can be used M
identify the source of instability in earnings of various crops (Hurray,l?"ﬁ
The method is as follovs:

From the definitioa,

InPY=1Int +1ny where P = price of the crop and
Y = yield per acre.
Detrending the above seriss using loglinear function and calculatingt
correlation from detrended 7alues of price, yield and earnings, we have?

following results given in Tadle 11.
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Table 11: Correle*ion coefficients of instability in price, vield and earnings

[ - Period I Period II Period 1 & II
P/Y P/E Y/E P/Y P/E Y/E P/Y P/E Y/E
Padady - 0.99 -~ - 0.99 - - 0.99 -
Coconut - 0.99 - - 0.93 - - 0.96 -
Tapioca - 0.81 0.83 - 0.96 - - 0.84 0.78
Rubber - - 0.71 -0.75 - - - - 0.65
Casliew - - 0.83 - 0.36 - - 0.75 0.59
Pexper - 0.96 ~ - 0.89 - - 0.91 -
Banana - - 0.99 - - 0.99 - - 0.99
Culfee - 0.84 0.66 0.95 -~ - 0.98 - -
Avecanut |0.82 0.99 0.89 - - - - - -
Cardamom - 0.63 - - 0.87 - - 0.76 0.51

Source: Same as in Table 10.

The decomposition of instability ~in earrings into price instability and yield
ihstability does not give any uniform pattern. Out of the ten crops, three
¢rops namely, tapioca, cashew and cardamom have been affected by instability in
both price and yield. But for the two most important crops of paddy and
coconut as well as for pepper the main source of instability is the price. For
rubber, which se2is to be a dynamic crop in Kerala, as well as banana the main
source of instability is the yield. For the remaining two crops, coffee and
irecanut, source cculd not be identified because the correlation coefficients
are not significan-. This is the picture for the whole period 1962-63 to

1485-g6 .

For the first period bota price and yield instability have contributed to
farning instability for three crops namely, tapioca, coffee and arecanut.
Wowever, no crop has been affected by both price and yield instability in the
fecond period. Price instabili-y alone contributed to earning instability forf
four crops namely, paddy, coconut, sepper and cardamom in the first pericd.
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This pattern has persisted for these cr .s during the secc.d period alse. I
addition, two more crops - tapioca and cashew - have joined the list inthe
second period. Yield instability alcne contributed to earning instability
during the first period for rubber,. cashew and banana. But only banana figetes
in the second period. The correlation between detrended value of price ad
yield can be used to identify the dominant source of instability if the
elasticities of demand and supply are approximately equal (Porter 1971). If the
correlation is positive (negative), then demand (supply) dis the source o
instability. If the correlation is insignificant then both sources contributd
to instability (Behrman 1984). On the basis of the model, it can be argued i
demand had played a dominant role in the earning instability of arecanut in the
first period and of coffee in the second period. However, supply factors we
responsible for the earnings fluctuations in rubber during the second perid.
For all other crops both supply and demand factors had influenced the
fluctuations in earnings. The findings suggest that any policy for stabilisiy

income of the farmers should concentrate on both supply and demand factors.

v

Farmers' Respanse to Increasing Risk

The overall increase in instabi.ity in earnings during the second perid
is a clear indication that the farmers are exposed to increased riskt i
earnings. Under such conditions, tconomic rationality would dictate tke
allocation of latd among various crops in such é way as to reduce the risk ad
earn a higher retura. 1In terms of the «wopping pattern prevailing in Xerah

tiis would imply that wherever feasille the farmers could resort to mixe
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cropuing. As 1. is, Kerala's agricult =2 is characterize”® by a high degree of
mixed cropping Hecause of the vredowminance of a number of perennial crops.
Yhetheir the wized cropping strategy has been further made use of in the second
period (a order to offset the increased risk may be measured by the extent of
area concenfration among various crops Jduring this period. Although there are
a large numbe: of concentration measures available in the literﬁture (Curry and
George 1983), we have selected the Hirschman-Herfindahl Index {HHI). This
gives maximum weight to large area under a crop as well as the number of crops
(Clark 1985:15). Further it can be tested whether this strategy has resulted
in increased earnings by computing the average value generated per unit of net
SoWn area -in constant prices for the two periods. These results are given in
Table 12. Row 1 in this table shows the increase in mean instability during
the second period as compared to the firs:; the extent of instability
increasing by 286 percent. The strategy of risk minimisation by reducing the
concentration of crops seem to have taken place given in terms of an 8 percent

reduction in the HH Index. As a resul. the gross value c¢. crops has increased

by 20 percert during the second period as compared to the first.

However, this increased gross value per unit of net sown area in constant
prices does not mean increased prefitability because we have seen a faster rate
of growth in product wage compared to land productivity for the crops as a
vhole. W¥hat this suggests is that the farmers are resorting to whatever
rational strategies within their domain of control. However, they alone are
not able to break the impasse 1in productivity which is the crucial factor

determining any further growth in the agricultural sector.
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Table 12: Test ot tisk minimising beha iour in acreage a..ocation

Period I Period II %

(Mean) (Mean) change
Zi Earnings instabiiity 167.9 479.9 {+)286
2. Il Irdex of area conceatration 25.4 23.3 (-1 8
3. Rverage gross value per ha of net sown
area at 1970-71 pice: 1978.0 2182.0 (+) 20
Source: 1} Table ldj-;guggé'féxt. A 5)_34;;-as i; Table 3.

Note for item 2: Hirschman-Herfindahl Index (HHI) of concentration is defiod
as

10
HHI = L (Ai/n)2
1=1
where A1 = the area under ith crop, A = total area under all the crops.

The index can also be expressed as

HHI = €2 ~ 1
10

10 2 _2
£ = '1/10) ¥ (A fA) -1

i=1

whare A = mean area inder cach crup; T, Ly definitinn. ie  Tlu ~.~fficioat of
var:iation of zrea ulder the crops (Clarke 1985:15)

Note “or item 3: Tie average value generated per unit of net area sov ig
calculated by tle fo.lowing formula

T 10
Y = (VT) 2 T (P11O1t/hk)

t=1 t=1

where Y = average value generated per hectare of net area sown; Oit = output of
crop i1 in ye:r t; P:v = price of crop i in year t; At = net area sown inyegt
minus area uader tea anc seasamum; T = number of years in the given periol.
The time ser.es data gemerated at current prices are deflated by the whole sale

price index jumbers of acricultural commodities with base 1970-71 = 100 to
obtain constaat values.
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Agricultural Development Models and Kerala Experience

The analysis indicates that the yield stagnation in agriculture is all
pervasive including paddy although yield of paddy has increased during the
period which is not due to any technical change. The observed increase in yield
for paddy is purely due to marginal land going out of cultivation. That is fo
say, there 1is technological stagnation throughout Kerala's agriculture Gince
nid seventies, Moreover, the farmers have resorted to increased mixed cropping
to minimise earnings fluctuation from a given acreage. Therefore, the most
important camponent of any strategy for the agrienltural development of Kerala
is to make technical change as the main source of growth. In the formulation of
such a strategy, the bhistorical experiences of the industrially advanced
countries may be of great help. The best single source of such an exercise is
the most comprehersive sﬁrvey of literature by Hayami and Ruttan (1971) and
Ruttan (1981). On “he basis of the survey, they have classified the approaches
to agricultural development into five general models: (1) the frontier model;
{2) the vurban-industrial impact model; (3) the conservation model; (4) the
diffusion model; and {(5) the high-pay-off input model. Let us briefly axamina
the relevance of these models in “he present context.

In the frontier model, perheps the earliest, the source of growth is the
;rea expansion. The model as it is has very limited application since net area
gown is fixed in Kerala. But gross cropped area under seasonal crops can be
increased by raising a third crop Lf adequate water supply can be provided
through increased irrigation facility. However, our analysis has already

démonstrated that this is possible oaly if profitability is increased. This



would imply that area expansion ie possible nuly if techunology is changed te
make production profitable. Another way to 1increase the gronss cropped aret
under perennial crop is by mixed cropping. This method again needs mch
research input to identify the crop-mix and its optimal combination. Therefort
the model, as it 1is, has not much relevance for the development of Kerala's
agriculture.

The urban-industrial impact model was primarily designed to explain th
geographical wvariation in the intensity of the farning systemss in th
industrialising societies especially that of Germany and USA. In this strategy,
higher labour productivity in agriculture in a particular region is due to the
existence of more effeclive prodnct and  faclor markel as a resntt of rapid
urban-industrial deveiopment of that region. Therefore, the model is applicable
to the less developed regions of the industrially advanced countries but nat
for the developing countries. However it emphasises an importan® point that the
agricultural and nonagricultural growth are complimentary and reinforcing ia
the overall growth of the economy.

The conservation model which has its origin in the English agricultura)
revolution and the soil exhaustinn suyyested by early German chemists and soil
scientists. The model basically suggests thal the agrienlenral develoqmest
should be based on minimum destruction to the soil fertility and the
environoent and that all the inpit requirements should be raised from vithis
agriculture itself. The main limitation of the model 1is that it had generated
only one »vercent growth of agrirulture historically which is far belov tha
requirement for tte most of the developing countries (Ruttan 1981 23). ™
lesson that this midel offers to Kerzla is not in terms of its growth potentiil

12 itself but that of the need to presei“re the stock and improve the quality



hd utilizati.: >f environmental resources such as soil, water and forests. If
iese were to degrade, then the basis on which agricultural growth is made
ﬁssible will be knocked out and the result would be either stagnation or
ecline. This is what seems to have .happened in Kerala. This may be
‘llustrated with the .results of the taluk-wise analysis of the growth

rformance of paddy. 1In Table 6 we have seen that nearly one-third of the
taluks (i.e. 18 out of 56) have low vyield per unit of land for the second
weriod. It is precisely these areas which have registered a higher pace in the
rate of decline in area under paddy. What this implies i§ that given the
declining relatvive price of paddy and low yield during the second period, paddy
'is more uneconomical here than elsewhere.

The question 1is: is thére any pattern in terms of the environmental
ispects for these areas? On the basis of available information on agro-
elimatic conditions and cropping patterns in Kerala there seems to be a clear
pttern. Out of the 13 agro-climatic zones in Kerala, these low yield taluks
belong to four zones (except one). The common characteristic for all the
taluks is the poor quality Af goil - laterite, sandy or alluvial - and most of
them located 1in the costal belt. But the poor quality of soil needs to be
considered in terms of the topography. Aall the taluks with laterite soil have
more of hills and slopes with varying ¢radients and all other areas have
extensive valleys with raised garden lands. Of the 18 taluks, 13 of them have
either no forest cover or very little of it and this could be a factor in the
erosion of soil fertility or absence»of accretion of fertile soil. Except 4
taluks all others have population density which are much higher than the state
average thus adding to the problem of low land productivity.

Thus what the conservation model suggests is the need for eco-restoration
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and improving the quality of envircnmental resources so as to strengthem the
bio-foundation of agriculture. However the 1lessons of this model need te be
translated in conjunction with the 1lessons of the induced irnovation medel

discussed later.

Table 13 : Agroclimatic characteristics of Taluks with low land productivity in Paddy cultivation

Taluks Agroclin- Soil Altitude Rainfall Topography Forest cover '
' atic zone type (s Area)
Mukundapursa IV Laterite Ses Level Two monsoons moder- Less valleys and more 23
to 500 » ately dastributed hills and slopes
€rned, Tirur VI Laterite Sep Level Monsoons less meder- Less valleys- Slopes 15
Hosdurg and . to 500 m ately distributed. are aore steep but
Kozhikode S-¥ monsoon consent- hills vith tabis tor
: rated in 3 to s
months period
Theliparasbe v Laterite Sea level Honsoons 15 moder- Lees valleys- Slopes 1
Telilchery to S00 a stely disi-ibuted. are steep- hills vith
Cannanore S-W monson concentrated moderate gradients
Ouilandy. in 3-¢ amths perjod
Badakera
Chawqhat 11 Sandy Ses level Tue nonsoons aoderately Extensive valleys neg
Kodungal lur to 500 a distributed with level but raised
Cochin, Shertallasi garden lands
Aavalapuzha
Kerunagapelly 1 Alluviel  Sea leve! ‘wo monsoons moderately  Extensive vallers L2
Quilon to 500 o <istributed vith level but raised
Kanayanoor garden lands.
Source : GOK (197¢)

Note * : This refers to land under the Forest Departent which is not synonymous with forest cover. The actual
forest cover has been only around one-thir of the area under forest departsent.

neg : Negligible, S-W : South West
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The di“frrion model 1is based o.. the assumption t.uat the productivity
lifferences among the farmers and regions should be narrowed down through more
ﬂfective dissemination of technical knowledge through extension services with
trained manpower. As a result of this approach, disciplines like agricultural
rconomics, farm management and rural sociology have become an essential part of
iy successful agricultural development strategy. The model, however, failed to
jenerate the expected modernisation of the traditional agriculture due to the

thavailability of technology adapted to the needs of the developing countries.

The failure of the diffusion model to deliver the much needed growth in
the agriculture was the starting point for Schultz (1964) to suggest the high-
py-of f-input model for transforming traditional agriculture. In this model he
demolished the view that the farmers in the developing world are inefficient
in regource allocation in agriculture using example from Java, Indonesia and
Senapur in Indji=x (Schultz 1964). In other words, agriculture has settied in
these countries to low ievel equiiibrium with 1>w return. The only way to
éenerate growth in such a situation is to supply modern inputs through careful
tllocation of investible resources to the foll>wing area: (i) The establishment
of research and experimental stations that generate the required scientific
knowledge, (ii) the investment in industrial ventures that develop and market
the modern inputs, and (iii) generate conditions for the adaptability of these
technologies. This model makes agriculture .tself as the leading sector for
economic development by carefully channeling the resources in agriculture (Raj
1983: Mellor 1976).

However there is no single formula for ajricultural growth and development

for countries with varying natural resou-ces and other endowments. This
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realization ....ew th2 basis I3 ¢ov-leping what it called an  induced
innovation model by Hayami & Ruttan (1971) for agricultural development ix
which "technical <change is treated as endogenous in the development process,
rather than as exogenous factor that cperates independently of other
develoﬁment process”". Thi« model was “"stimulated by historical evidence that
different countries had followed alternative paths of technical change in tht
process of agricultural development =#1ud by a consideration of the vidi

productivity differentials among countries" (Rutten 1982 27). This could form.

PR

basis ou which an appropriate technical, organizational and institutional
innovation strategv could be designed. Given the intensity of land-use

cropping pattern, abolition of intermediation through land reforms, existencq
of a network of agricultural research, extension and credit services and apov(
all the relatively higher 1level of eduzation among the farming community al{
their receptiveness to new ideas, Kerala’s agriculture seems to have reached f
threshold warran ing such an induced innovation strategy so as to break out o{

its technological stagnation. Such a st-ategy should incorporate appropriat

lessons from the conservation and high par off models.

Notes
1. This was sugygested to us while {iscussing the methodology with @
officials of the Department of economics and statistics,Government
Kerala.
2. For details, Kannan and Pushpangadan :988), technical note 2 in g
appendix.
3. A version of the model unier variable factor proportions is given

Kannan and Pushpangadan, 1¢88.

4. The rank correlation of the mean instebility of the 10 crops between |
two periods is 0.54 which is not statistically significant 1 at 1% leve
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lable A.1: certribution of taluks to yield, area and output of paddy
in Kerala for all seasons, 1975-76 to 1985-86.

lank Taluk Yield Area % Output %
(Kg/Ha) (Ha) Area (Tonne) Output

rl 2 3 4 5 6 7
1 Chittoor 3757 39405 5.00 148C74 7.66
2 Kuttanad 3621 30311 3.84 109320 5.65
3 Alathoor 3492 41505 5.26 144853 7.49
4 Changanacherri 3336 5339 0.68 17771 0.92
5 Palghat _ 3284 38458 4.88 126189 6.53
6 Thiruvalla 3133 6390 0.81 19961 1.03
7 Udumbanchola 3003 1736 0.22 5060 0.26
8 Kottayam 2973 15143 1.92 44640 2.31
9 Peermadu 2388 56 0.01 169 0.01
10 Chengannur 2881 6905 0.88 19666 1.02
11 Devikulam 2855 2493 0.32 7071 0.37
12 Pathaz.apuram 2839 7928 1.07 2241¢% 1.16
13 Meenachal 2701 4934 .63 13268 0.69
14 Pathanamthitta 2700 4228 0.54 11368 0.59
15 Karthigappally 2685 11471 1.45 30527 1.58
16 Thodupuzha 2675 5800 ‘0.74 15311 0.79
17 Kanjirapally 26E4 115 0.01 306 0.62
18 Kottarakara 2627 12157 1.54 31813 1.65
19 Muvattipuzha 25¢7 12291 1.56 31729 1.64
20 Wynadg 25539 29904 3.79 76462 3.96
al Vaikom 2426 10221 1.30 24546 1.27
22 Neyyatinkara 237¢ 8370 1.06 19780 1.02
3 Kothamangalam 2372 8662 1.10 20482 1.06
4 Alwaye 2370 24331 3.08 57400 2.97
35 Chirayinkil 2358 8380 1.06 19692 1.02
26 Kasargode 2349 16919 2.14 39269 2.03
- (Contd...)
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Tabkle A.1 (Ccntinuad)

1 2 3 4 5 6 7
27 Mavelikkara 2328 12954 1.64 30219 1.56
28 Kunnathoor 2301 8417 1.07 19445 1.01
29 Trichur 2289 29080 3.69 66262 3.43
30 Mannarghat 2267 14841 1.88 33727 1.1
31 Trivandrum 2251 6750 0.86 15072 0.78
32 Perinthalmanna 2230 15874 2.01 35578 1.4
33 Kunnathunad 2215 29065 3.68 64212 3.32
34 Parur 2156 9202 1.17 19923 1.03
35  Neddumangad 2140 8523 1.08 18080 0.9
36 Thalapally 2139 33398 4.23 71206 3.68
37 Ottappalam 2126 40220 5.10 85372 4.42
38 Ponnani 2111 10762 1.36 22770 1.18
39 Hosdurg 2084 11999 1.52 25013 1.29
40 Cochin 2061 2058 0.26 4265 0.23
41 Quilon 2013 7373 0.93 14828 0.7
42 Mukundapuram 2012 35159 4.46 70083 34&
43 Ernac 1995 31510 3.99 62519 3.3
44  Amoalapuzha 1242 6992 0.89 13589 oﬂq
45 Karunagappally 1944 8231 1.04 15865 0.8
46 Taliparmba 1942 13C84 1.66 25256 1.3
47 Kanayannoor 1875 9240 1.17 17196 0.8
48 Cannanore 1872 10:84 1.32 19401 L
49 Tirur 1820 22287 2.83 40372 2.04
50 Teilicherry 1757 10240 1.30 17684 0.9
51 Chawghat 1695 9491 1.20 15709 0.8
52 Kozhikode 1614 12592 1.57 19744 1.0
53 Quilandy 1408 12340 1.31 14150 0.7
54 Badakara 1372 3484 0.70 7476 0.3
55 Cranganore 1135 2715 0.34 310¢ 0.1
56 Shertalai 1067 315 0.93 7762 0

S State 100,

786832
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fable A.2: Contribution of taluks to yield, area and output of paddy
in Kerala for fhe autumn crop, 1975-76 to 1985-86.

Rank Taluk Yield Area % Output %

(Rg/Ha) (Ha) Area (Tonne) . Output

1 2 3 4 5 6 7
1 Chittoor 4112 20865 6.07 85709 10.44
2 Alathoor 3677 19826 5.77 72885 8.88
3 valghat 3491 20580 5.99 71517 8.71
4 Kuttanad 3253 9409 2.74 31468 3.83
5 RKanjirapally 2955 40 0.01 117 0.01
6 Pathanapuram 2816 3943 1.15 11039 1.34
7 Pathanamthitta 2796 1748 0.51 4870 0.59
8 Kottayam 2777 5112 1.49 14722 1.79
9 Devikulam 2733 984 0.29 2726 C.33
10  Muvattupuzha 2725 4956 1.44 13467 1.64
11 Neyyatinkara 2698 4003 1.17 10676 1.30
12 Thodupuzha 2681 3008 0.88 7886 0.96
13 Meenacr.al 2614 2182 0.64 5694 0.69
14 vaivon 25773 3765 1.10 9849 1.20
15 Changanacherri 2503 1558 0.45 3849 0.47
16 Kotterakara 2496 6000 1.75 14960 1.82
17 Trivaadrum 2486 13182 0.93 7788 0.95
18 Kothamangalam 2433 4076 1.19 9834 1.20
19  Alwaye 2408 9113 2.65 21980 2.68
20 Chengannur 2387 2737 0.80 6574 0.80
21 Chirayinkil 2333 3912 1.14 9069 1.10
22 Kasargcde 2282 10124 2.95 22669 2.76
23 Kunnathinad 2255 10961 3.19 24627 3.00
24 Udumbanchola 2219 357 0.10 869 0.11
25  perinthalmanna 2151 8542 2.49 18796 2.29
26 Rarthigappally 2144 3349 0.97 7484 0.91
27 Neddumangad 2.35 4133 1.20 8727 1.06
(Contd...)
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Table A.2

(Continued)

1 2 3 4 5 6 1
28 Mannarghat 2114 6898 2.01 14651 1.78
29 Kunnathoor 2089 4124 1.20 8638 1.05
30 Hosdurg 2065 7709 2.24 15876 1.93
31 Cochin 2061 2058 0.60 4265 0.52
32 Ottappalam 2047 21397 6.23 43702 5.3
33 Parur 2041 3602 1.05 7331 0.8%
34 Thiruvalla 2008 1898 0.55 3828 0.47
35 Cannanore 1967 7518 .19 14714 1.719
36 Thalapally 1958 15945 4.64 31115 KL
37 Karunagappally 1953 3644 1.06 6976 0.85
38 Ponnani 1945 4125 . 20 8118 0.99
39 Trichur 1925 7325 2.13 139690 1.70
40 Mavelikkara 1908 2005 1.46 9536 1.16
41 Ernad 1873 15996 A.66 29558 3.64
42 Taliparmba 1855 8377 2.44 15519 1.89
43 Kanayannoor 1850 4933 1.44 9032 1.10
44 Tellicherry 1819 6174 1.80 11112 1.3
45 Mukundapuram .794 11639 3.39 20836 2.54
46 Quilon >784 3500 1.02 6272 0.76
47 Ambalapuzha ~708 3064 0.89 5409 0.66
48 Tirur 1613 9812 2.86 15687 1.9
49  wWynad 1284 121 0.04 172 0.02
50 Badakara 1244 2504 0.73 3317 0.40
51 Chawghat 1232 3719 1.08 4667 0.57
52 Rozhikode 1216 4847 1.41 €124 0.7%
53 Shertalai 1213 455 1.33 5524 0.61
54  Quilandy 1201 3867 1.12 4430 0.5
55 Cranganore 864 74. 0.22 654 0.08
56  Peermadu 0 ) 0.00 0 0.00
te ) 821184  100.00

State

2163
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Table A.3: Contribution of taluks to yield, area and output of paddy
in Rerala for the winter crop, 1975-76 to 1985-86.

ﬁnk Taluk Yield Area % Output %
(Kg/Ha) (Ha) Area {Tonne) Output

1 2 3 4 5 6 ‘ 7
1 ~Ruttanad 3749 6019 1.72 23182 2.75
2 Chittoor ' 3385 17671 5.05 60049 7.13
3 Alathoor 3329 21573 6.17 71691 - 8.51
4 Devikulam 3069 1334 0.38 4025  0.48
5 Udurmbanchola 3062 1371 0.39 4165 0.49
6 Palghat 3060 17473 5.00 53478 6.35
7 Changanacherri 3026 1042 0.30 3191 0.38
8 Peermadu 2888 £6 0.02 169 0.02
9 Pathanapuran 2862 3974 1.14 11356  1.35
10 Thiruvalla 2848 1292 0.37 3€57 0.43
11 Chengannur 2819 2459 0.70 6927 0.82
12 Kottarakara 2770 6063 1.73 16730 1.99
13 Kottaym 2742 4571 1.31 12340 1.46
14 Me<enachal 2725 2549 0.73 6939 0.82
15 Thodupuzha 2673 . 2792 0.80 7425 . 0.88
16 Pathanamthitta - 2646 2335 0.67 6161 = 0.73
17 Wynad 2588 23389 6.69 60432 7.17
18 Muvattupuzha . 2586 6241 1.78 16050 1.91
19 Kunnathoor 2537 4196 1.20 10667 =~ 1.27
20 Kanjirapally 2467 75 0.02 189 0.02
21 Mannarghat 2452 7042 2.01 17380 2.06
22 Chirayinkil 2432 4301 1.23 10453 1.24
23 Kasargode 2392 5154 1.47 12390 1.47
24 Xothamangalam 237¢ 3975 1.14 9500 1.13
25 Trichur 2319 14023 4.01 32464 3.85
26 Vaikom 2295 5832 1.67 13321 1.58
27 Quilon 2266 3659 1.05 8281 0.98
(Contd...)
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Table A.3 (Continued)

1 2 3 4 5 6 7
28 Perinthalmanna 2264 6509 1.86 14694 1.7
29 Thalapally 2248 15353 4.39 34454 4.09
30 Xunniachunacd 2244 12362 3.53 27697 3.29
31 alwaye 2229 9661 2.76 21494 2.55
32 Ottappalam 2223 17892 5.12 39701 4.71
33 Neddumangad 2214 4032 1.15 3938 1.06
34 Neyyatinkara 2142 3990 1.14 8532 1.01
35 Ernad 2133 14769 4.22 31373 3.12
36 Parur 2092 3191 0.91 6763 0.80
37 Tal iparmba 2091 4268 1.22 8829 1.05
38 Trivandrum 2050 3243 0.93 6829 0.81
39 Mukundapuram 2089 15674 4.48 32408 3.85
40 Mavelikkara 2068 5222 1.49 10827 1.29
41 Hosdurg 2055 3142 0.90 6461 0.77
42 Karunagappally 1977 4246 1.24 8586 1.02
43 Karthigappally 1977 4:44 1.24 8395 1.00
44 Ponnan. 1866 4669 1.33 8814 1.05
45 Tirur 1852 10506 3.00 19448 2.31
46 Kanayannoor 1845 3873 1.11 7186 0.85
47 Kozhikode 1805 6679 1.91 12055 1.4
48 Tellicherry 1671 3649 1.04 6124 0.73
49 Cannanore 1619 2803 0.80 4582 0.54
50 Chawghat 1554 4357 1.26 6923 0.82
51 Quilandy 1461 5054 1.44 7258 0.86
52 Ambalapuzha 1264 2212 0.63 3065 0.36
53 Badakara 1248 2788 0.80 3752 0.45
54 Cranganore 1220 1912 0.55 2327 0.28
55 Shertalai 8.5 2763 0.79 2239 0.3
56 Cochin ¢ 0 0.00 0 0.00

uéfate ) o i 842366 10035

2267 349762
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Table A.4:. Contributien cof taluk=z *o yield, area and output of paddy
in Kerala for the summer crop, 1975-76 to 1985-86.

lank Taluk Yield Area % Output %
(Kg/Ha) (Ha) Area (Tonne) Output
1 2 3 4 5 6 7
1 Changanacherri 3946 2739 2.84 10731 3.94
2 Thiruvalla 38391 3201 3.32 12475 4.58
3 Karthigappally 3837 3778 3.92 14648 5.38
4 Kuttanad 3660 15430 16.02 56777 20.84
5 Mavelikkara . 3642 2728 2.83 9857 3.62
6 Chengannur 3641 1710 1.78 6165 |, 2.26
o7 RKottayam 3225 5460 5.67 17578 6.45
8 Ampalapuzha 3153 1717 1.78 5115 1.88
9 _ Alwaye 3044 5557 5.77 13926 5.11
10 Ponnani 3002 1967 2.04 5838 2.14
11 Meenachal 2984 223 0.23 698 0.26
12 Perinthalmanna 2893 823 0.85 2088 0.77
13 Crawghat 2887 1384 1.44 4119 1.51
14 Thalapally 2752 2100 2.18 5636 2.07
15 ~ Palghat 2699 405 0.42 1194 0.44
16 Tiruv:s 2542 1969 2.04 5237 1.92
17 Trichur 25€6 7733 8.03 19838 7.28
18 Kasargode 2820 1641 1.70 . 4211 1.55
19  Chittoor 2508 869 0.90 2316 0.85
20 Wynad 2437 6427 6.67 15905 5.84
21 Parur 24¢3 2409 2.50 5829 2.14
22 Alathoor 23¢7 106 0.11 2717 0.10
33 Hosdurg 227 1148 1.19 2676 0.98
24 Mukundapuram 219: 7846 8.15 16839 6.18
25 Kanayannoor 213¢ 434 0.45 979 0.36
26 Udumbanchola 2115 133 0.14 337 0.12
27 Ottappalam 2110 931 0.97 1969 0.72
28 Vaikom 2063 681 0.71 1515 0.56
(Contd...)



Table A.4 (Continued)

1 2 3 4 5 6 7
29 Kunnathunad 2028 5742 5.96 11888 4.36
30 Cranganore 2023 61 0.06 118 0.04
31 Badakara 2017 192 0.20 407 0.15
32 Muvattupuzha 2011 1094 1.14 2212 0.81
33 Pathanamthitta 1996 145 0.15 337 0.12
34 Taliparmba 1905 439 0.46 909 0.33
35 Mannarghat 1889 901 0.94 1696 0.62
36 Kothamangalam 1855 611 0.63 1149 0.42
37 Kozhikode 1791 865 0.90 1554 0.57
38 Quilandy 1737 1424 1.48 2473 0.91
39 Devikulam 1720 194 0.20 353 0.13
40 Ernad 1714 744 0.77 1287 0.47
41 Neyyatinkara 1577 377 0.39 572 0.21
42 Cannanore 155¢ 63 0.06 104 0.04
43 Tellicherry 1550 416 0.43 647 0.24
44 Karunagappally 1548 240 0.25 303 0.11
45 Trivandrum 1457 325 0.34 454 0.17
46 Kunnathoor 1428 87 0.10 140 0.05
47 Pathanapuram 1326 13 0.01 22 0.01
43 RKottarakara 13.5 95 0.10 124 0.05
49 Quilon 1256 214 0.22 275 0.10
50 Neddumangad 1250 358 9.37 415 0.15
51 Chirayinkil 99 166 0.17 171 0.06
52 Peermadu . 0 0.00 0 0.00
53 Shertalai ) 0 0.00 0 0.00
54 Thodupuzha ) 0 0.00 0 0.00
55 Cochin ¢ 0 0.00 0 0.00
56 Kanjirapally 3 0 0.00 0 0.00

Stat 2150 9632¢ 272383  100.00

State
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D 6routs ratss in ares, vield and outout of paddy in different taluks in Keraia by Seasons,
’ 1975-76 to 1985-86

————————————————— ; Ares ' i Yield Qutout
Teluk ;

o W 5 ALl A 4 5 Al ' 5 ALl
;;xi;;;;;——ﬁ_w‘—“-: -6.95 | 668 115,78 | -3.7¢% 1 NS* | NS NS | NS | -6.95 | -4.68 |-15.78 | -3.76
i D450 | <650 |-16.39 | 581 | 2,86 | NS NS | NS | -1.65 | -6.00 |-16.39 | -5.81
t}anq;;- ______ LA | 3480 (62,96 | -6.45 | 2.95 | NS NS | NS | <0.49 | ~3.46 |~42.45 | -4.45
brinst NS | -1.13 [-61.36 | -16et] ws | NS NS | NS NS | -1.13 16036 | -1.06

______________ w2 s |k | s N |- N5 | NS N | -2.22 -17.03 | ms
borakars NSt | 112 |-16.24 E NS §.55 | NS NS | NSt | 435 | -1.12 [16.26 | NS
;at;;;;_ - i P O % Nl ws | ons | s | NS | s | NS | -6.92 | ks
Rhancpurar HETIETE o162 | 667 ] ws ool | a3 lows . 0.59
;‘anamt;;;;; ______ NS NS NSNS NS NS NS | NS NS | NS NS NS
T -5.22 | -2.15 -70.89’3 -4.65*? NS NSt NS | NS | <522 | -2.15 |-70.89 | -6.65
Ehosally NS ot o i -3.78 ;_“n9* Te9t| NS | Ks | NS | 3.60 | N5 | -3.28

s T T O T S i NSNS 2l oNs [N | owe | sz ows
pngnoer O T v N N R W e N oot | w
froeis e e | as cner | ws | ws | oz | ws | | -s2s | 2 | -6

N N O T T

s NS |ous | owt ws loms é N5 No | ows LN | oNs | NS | oms
T N 1973 | .. 5.3 | NS NS T NS |59 L | 535

______ NS 0 .. . I ¢ .. . .. NS

P NS 2037 1 L -3 NS N Lolows | e 3z oL [10.30
TR . Nt . Ai AR .. 6.5¢ |
i i FrEes 3

(Contd...)
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Table A. 5 (Continued)

hrea ! Yield ; batput
Teluk - SSUEU S s e — —
A I M $ ALl A r W S K11 A i J 3 ALL
B . - T -
Thodupuzha -6.61 1 -5.91 - -5.408 3.6l NS .. J 2.03 | -3.60 | 3910 .. -3.q
1 H .
Changanacherr! =3.77 | 14.02' ] -5.38 | -2.72 He NS' - NS $ -3.77 | 1.0z 1 -1.88 | -2
. , S U S | "
"""" 1
Kanjirapally NS 26,33 .. . NS N3 3.36 .. NS*® NS 29.69 .. NS
s e A o - — e St L e —_—
Kottayam NSt NS* NS NS ;NS 4,36 5.46 6.26 NS &38| 5.46 ‘—1
1 1T
Vaikos LoKs Nl M| ks NS o ows | N . NS
ENCNES K :
teenachal LRSS NS .. -2.22 1 s .73 .. 1.37 1 WS L3 -0.4
DS SR SR S ) FURR N N S SO I S
Kothaaangalam F-2.35 | -2,57 | NS -2.58 185 | NS 2.85‘J NS’ -0.70 | -2.87 | N5 -2.9%
Muvatupuzha -6 47 <252 ¢ NS -3.45% 310 | 1.99 | NS 2.32 [ -1.37 | -0.53 | NS -1.a
} -
Cochin N o . NS . .- . NS ;
1 "
Kanayanoor -7.91 . NS NS -4.27 NS NS NS NS -7.51 NS NS -¢.1
! {
! i\ 1
Kunnathiunad ©ONSt i NS i N* Ns* B KS 3.08 | NS NS NG | 3.08 | NS$
I 7!‘ T""7 """ - H A
Alwaye Ng' i -1.30 N3 NS Ns* NS NS NS NS -1.30 ) NS L7
Parur -2.42 NS -10.26 | -£.35% ns NS | NS NS -2.42 K i-10.26 | -6
{ I
DU, SV E——— e S ol Samanl S
Crangenore N3 £.91 NG NS* NS NS ; NS | NS NS §.91 ‘ NS NS
SO e e R o = S ; A N .
i | N . t N :
| Kukundapuran : NS -1.46 NS =373 362 i 3.83 1 NS 3.36 3.42 2.37 1 NS -0.1
L . A I S f ____________ T S O A d_"
Trichur | -6.5.‘1[ NS NS o138 KS NS LONS 1.91—] -6.56 1 NS 1 NS 3.0
\ . i | H
Thalepally NS \ S| NS' ) NS NS [[ NS NS ! NS | NS | HS NS
M *- T
Chowghat ; NS -10.78 NS -9.64 KS ; NS | RS NS NS i-lU. 78 | NS -9.1
- g -——i- . t L
Chittoor W A ¥ NS N&  § NS NS | NS NS NS NS ]
| H H |
4 - - T 1
Alathoor | NS I v I NS N§* NS NS -6.82 l NS NS NS | -6.82 NS
Palghat NS oS i NS NS NS ] Ng' o -7.64 | NS NS NS | -7.64 | N

(Contd. ..
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#le A.5 (Continued)

Arez Yield Output
Taluk

A W S ALl A W 5 All A W 5 All
Wtapalen -2.57 | NS [-10.67 | -1.98 | NS NS NS NS | -2.57 | NS |-10.67 | -1.98
hnsrshat -1.96 | Ns* NS NS RS* NS NS NS | -1.%6 | NS NS NS
Mrinthalmanna -6.51 | ~2.21*[-10,96 | -3.47 ' -3.23 | NS | NS NS | -7.76 | NS NS NS
tnani -7.26 | N§* NS nst | Ng NS NS NS | -7.24 | NS NS M3
Hrur -5.07 | NS | N$* [ -2.59 ) NS | Ns | NS | NS | 507 | NS | NS | -2.59
Traed 3.3 | 79 | N | -2.56 I NSU | ONS' [ NS L ONS* | 334 | <179 | NS [ -2.56
PRSI VSR SUSENUSD SN SIS GRS SRR WS SRR SOV DO :
‘Wzhikode 844 | -6 71 | NS 5.8 529 | ks NS 266 | =305 | 671 | N | -3.19
{;Juandy -6.02° | -5.36 | N8 | -6.59 NS* 3.28 | NS 3.90 | -6.02 | -2.06 { NS | -2.69
i!mkara -6.91*| -6.88 | N5 | -8.53 ° NS NS NS NS | -6.91 | -6.88 | NS | -8.53
;licherry -6.00 | NS | WS NS' NS NS NS NS | -6.00 | NS M| NS
(annanare NS NS NS* NS* N NS NS NS NS NS NS NS
Thaliparanta -2.60 | NS [-28.31° -3.27% NS 2.95" NS NS | -2.80 | 2.95 |-28.51 | -3.27

| .
Kosdurg NS* NS NS ) N3 NSt LN NS NS NS N3 NS NS
Kasargode -6.59 | -3.43 [-11.92%] -6.30 | NS NS ‘ NS NS | -6.59 { -3.43 [-11.92 | -6.30
Nynao NS NS | NS 2.07 L NS NS [ ;—0; ) NS as a
Ite : * Autoccrrslated data hissing Data
A : autumn crop ; W ¢ winter crop ; S : summer crop; Al. : all sessons
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Table A.6 Periodwise growth rates in yield and product wage fe.
paddy across districts
Growth rate in Growth rate in
product wage yield
b
I IT I IX
N
TRIVANDRUM -0.27 11.37 NS NS I
QUILON 1.01 11.32 NS 1.04
ALLEPPY 0.52 9.86 1.63 1.87 |
RKOTTAYAM 1.34 8.54 i 2.21 NS
ERNAKULAM -0.53 9.57 | 0.80 1.62
TRICHUR -0.10 10.99 NS 1.45
PALGHAT 0.61 7.34 . 1.61 NS
ROZHIKODE 1.04 10.35 NS NS
CANNANORE 2.35 3.80 0.97 NS
KERALA -0.14 7.71 1.00 1.20
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Ble A.7

tapioca across districts

Pariodwise growth rates in yield and product wage for

Growth rate in

Growth rate in

product wage yield

I I1 I II
TIVANDRUM -0.46 3.57 2.41 NS
QUILON 0.81 3.52 4.97 -3.26
MLEPPY 0.32 2.06 5.03 NS
KOTTAYAM 1.14 0.74 3.73 NS
INAKULAM -0.73 1.77 5.38 NS
TRICHUR -0.30 3.19 6.65 -3.48
;EEHAT 0.41 -0.46 5;69 NS
0ZHIRODE 0.53 2.55 4.60 - ~5.34
‘CANNANORE, 2.15 2.00 7.€5 -3.36
IERALA 0.47 2.23 4.00 NS
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Table A.8 Periodwise growth rates in yield and produc*t wage fo
banana+plantain across districts
Growth rate in Growth rate in
product wage
I IT I II
TRIVANDRUM -1.47 3.64 NS -4.96
QUILON NS 3.55 NS -2.317 :
ALLEPPY NS 2.07 NS -3.35 ]
KOTTAYAM NS NS NS NS j
ERNAKULAM -1.64 NS NS NS I
TRICHUR NS 3.26 NS -4.30
PALGHAT i NS NS NS NS
KOZHIKODE ; NS NS NS -2.19 ]
CANNANORE ! NS NS NS -2.217
KERALA NS 2.31 NS -2.26
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Table A.9 : Periodwise growth rates in yield and product wage for
coconut across districts

Growth rate in : Growth rate in
product wage yield
I I II I 11
TRIVANDRUM -1.76 1.87 NS ~-2.23
QUILON -0.49 1.82 -2.07 -3.12
ALLEPPY ~-0.98 0.36 | ~1.83 NS
KoTTAYAM | -0.16 | -0.96 | -2.03 NS
ERNAKULAM { -2.03 0.07 -1.54 NS
TRICHUR I -1.60 1.49 NS NS
| PALGHAT ' ~G.%8 -2.16 -3.73 NS
r;OZHIKODE o -0 4% U.85 -1.62 NS
CANNANORE ‘ 0.85 0.27 ~2.91 -2.31
KERALZ | -0.83 0.53 -2.40 NS
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Table A.10 :

Period-wise

for rubber accross districts

growth rates in yield and product wage

64

Growth rate in Growth rate in
product wages yield
I IX1 I i1
TRIVANDRUM 2.44 0.77 11.27 -1.75
QUILON 3.71 0.72 7.29 -1.16
ALLEPPY 3.22 -0.74 15.15 -1.67
KOTTAYAM 4L0ﬁ ~”:5t66 13.50 S
ERNAKULAM 2.17 -1.03 10.66 NS
TRICHUR 2.80 0.39 4.59 -1.67
PALGHAT 3.31 -3.26 7.30 NS
ROZHIKODE 3.74 ~-0.26 5.98 NS
CANNANORE 5.05 -0.80 17.23 NS
KERALA 3.37 -0.57 9.00 | NS




sl RN »erjiod-wise Jgrowth rates in yield and product wage
for cashew accross districts

Growtl rate in Growth rate in
prodiuct wages yield
I II I . II P

RIVAKDRUM ~5.96 O Ns - ows -8.78
WILOH | -4.56 | NS : NS -7.73
nomeey ~4.99 |  ms ; NS -19.13
107TAYAM i —3.e7 ‘ s . NS -17.44
BHAKULAN | -6.09 s NS -7.97 |
T0-CHUR 576 RE NS -8.86
FALYHAT -5 24 NS : NS -12.36
ROZFIwOnT -4.92 S T Ns ~7.35 -
CNIANORE -3.62 NS ? NS - -5.80
TEZALA i -5.06 NS . -1.57 -7.36




Table A.12 : Period-wise (growth rates in yield and product wage
for pepper accross districts

Growth rate in Growth rate in
product wages yvield
I | 1T I 1

TRIVANDRUM -3.86 NS -4.18 NS
QUILON _ NS NS -2.45 NS
ALLEPPY T NS S T*'I\;;—J__lll“{“ """"" NS ’
KOTTAYAM NS NS ~-4.05 -8J7f?
ERNAKULAM ~4.03 NS -3.13 ~3.81 °
TRICHUR =3.70 NS ~6.53
PALGHAT NS S NS ;
KOZHIKODE ~2.92 NS | s.54 g
CANNANORE NS NS NS ;
KERALA " NS NS i NS ] h
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hMe A.13 : Period-wise (growth rates in yield and pro
for cardamom accross districts

duct wage

Growth rate in Growth rate in
product wages yield
I IT I 11
PALGHAT | -7.28 NS NS NS
T0ZHIKODE ~7.02 NS NS -14.90
CANNANORE -5.66 NS NS NS
KERALR -7.05 3.63 NS 5.07

hﬂeA.14 : Period-wise growth rates in yield and product wage

 for coffee accross districts

Growth rate in Growth rate in
product wage< vield
I II I II

QILON 3.96 5.98 18.74 967
KOTTAYAM 4.64  3.06 NS NS
ERNARKULAM 2.43 4._22 5.02 ﬁén
PALGHAT 3.28 NS NS -4.21
fERALA 3.5% 4.74 | NS NS

(93}
~J




Table A.15 : Period-wise growth rates in yield and product 4age
for arecanut accross districts

Grewth rate in Growth rate in
product wades vield
I ‘ 1T I IT |
TRIVANDRUM 7.62 NS NS -3.34 |
QUILON 8.99 NS NS -4.43
ALLEPPY ~<>_--é.56‘ ”>k--;5j§§ NS .Miv“:ZL78
KOTTAYAM 9.67 a1 10 3.91
ERNAKULAM 7.45 -3.26 NS 4.79 |
TRICHUK 7.79 NS NS 2.39
PALGHAT ‘ 8.31 -5.39 NS 1.80
i

KOZHIKODE " 8.56 -2.30 2.05 NS
CANNANORE 9.92 NS NS J 4.24
KERALA 8.54 ~2.75 NS . _—-1:&7_—
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