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- Sex ratio denotes the number of females per 1000 males.
I Tamil Nadu the sex ratio was in favour of females from
1901 to 1951.. There after a reverse trend has been observed.
In this report the reasons for such a reversal change have been
examined, It is hoped that the information furnished in
this report will be useful to the administrators, research

scholars, demographers etc,

Thiru K.,Rajaveerichetty, Assistant Director of
Statisfics, analysed the data and wrote the report vnu.r ti:

guidance of Thiru M.A, Latiff, Deputy Dimactor of Stmtistics.

Suggestions for improvement are weclcome. .
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DECLINING S:=X 4,TI0 OF PO UL TION
IN TAMlL NADU

CHAPTER I

INTRODUCT ION

1.1 The term sex ratio of population is used to
denote the number of females per 1000 males in the rolevant
‘population. The sex Tatio of a closed population is a
function, only of the sex ratios of births, deaths or the
sex specific balance of the influx into and efflux from
the reservoir ofh human life, .4 slight excess of malcs
over. females at birth has been observed in almost all
countries having reliable vital registration.

142 Ih most human population, there is a rough
balance of sexes. But there are countries in /isia (Ceylon,
India, rakistan, Iran and iialaysia) where the populations
account for higher masculinity in their numbers, while a
number of Zuropean countries account for low masculinity
in their population content.

1.3 In India some authors have suggested (i) a
enetically based propensity for a higher sex ratio o7 male
o female pirths and (ii) a greater rate of omission of
women from Indian censuses to be the cause for such imbalance
in sex ratios, But these do not apfear to be plausible
nmain explanations for the excess of the male.

1.4 The unusual sex differential in mortality
appear to be the explanation for the high masculinity of the
Indian population as a whole. Male predominance in numbers
in India prevailed even since the turn of this century,
with a steady decline in female populations. In Tamil Hadu
the sex ratio was in favour of females from 1901 to 1951,
This was the case in respect of Bihar, {erala and Orissa
States also., 3ut in respect or other states, the sex ratio
was just the opposite, But. from 1961 census there was a
reverse inTamil wadu when nasculinc comP051t19n of the
population increased. Even ?nough the above pneggmenvq
seems to be a strange one in respect of Tamil Nadu, in
fact it is not so when the data are compared with the all
India figures and those of other States, In general sex
ratio (females per 1ODO.ma1es has teen docreasing over
cince 1901, both in India ds a whole and in respect of
individual States,

'cn.2.k‘-
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1.5 The sex ratio (females per 1000 males)
in Tamil Nadu has decreased-from 1044 to 978 from the
year 1901 to 1971. 'This ~gredual change over in sex
ratio reguires an investigation of the census data for
the decline in thé number of females in the Tamil Nadu
population as a whole in particular, based on the Tfactors
which would give rise to such a change over in the sex ratio.

1.6 The hypothesis seeking to explain the increase
in the number of males over females may be examined in the
light of the following aspects.

1) Umission of females in census enumeration

2) Sex ratio at birth which is favourable
to males.

3) Pattern of sex differentials in mortality
and co

4) Inter state (internal) migration which
is sex selective,

1.7 In the following chapters the above
hypotheses have been ciscussed in detail and they lead
us to the conclusion that declining trend in sex ratio of
females to males is not a new phenomenon to Tamil Nadu,
as this is the case in respect of India as a whole and that
the increasing trend in sex ratio of females to males at

. - . i N a .
death in Tamil Nadu alongwith natural increase in population
naving been favourable fdr males over females have bcen

mainly responsible for the declining trend in sex ratio of
females to males, ‘ ' :

, 1.8 In addition, while the increase in
expectation of life over the decades has benefited both
males and female populations,. the side effect of it has been
responsible for the declining trend in the percentage of
widows from 61,0% in the year 1901 to 49,4% in the year
1961, and there by caused an illusion upon the sex ratio
(females to malesg as if it is decreasing of its own accord.

CHAPTZR I1

REGIONAL V/RIATION IN THE 58X &.TI0OS OF POPULATION
OF T,4{IL NADU,

2.1 The trends in the sex ratios of Tamil Nadu
1 comparison viith the all Indis figures and the differentizle
according to districts, cach constituting a separate region
and religion are examined in this chapter. The series of

..30.'
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gecennial censuses provide the basic data, In compar.son

'WLJh the world as a whole, the Indian data are considered
above average and the plcturc emerging from census data
can be termed .as reasOnably rellaal;.

* ‘ J

2.2 The efleét of bounoary‘changes needs careful

attention in studying the domographlc a characteristics of

)opulatlon in different territorial units. 9Since thc range

of variation in sex ratios,is ordinarily more resiricted’
ithen in some other characterlstlcs such as the occupation
linguistic or religious dlstrlbutlon of the population in
different areas, changes in territorial bouddaries are less
likely to affect the sex ratios substantially. <iforts of
the census authorities to adjust the earlier statistics for
various administrative changes during the Vrecedlng decacde
are quite adequate for studying the trends in sex ratios
over time, The following Table ®o,1 given sex LatLO of
India and Tamil Nadu.,

TABLEs 1 ¢ SEX R.TI0S (P25 L=S PER #000 . LZS) OF THI
EWUGRATED #OPUL. TION OF INDIA Tyl DU

al

I

AND VORTOUs DISTRICTS OF T.HIL w/DU (l9d) ko 1971)

e mmr e me W e s e ws W m e s wm e me e e e M e W e e S o=

1901 1l 21 3] 41 51 61 71
2. 3 4 5 6 7 8
Tndia 972 953 955 950 945 986 941 937

Tawi) Nadu 1044 1742 1029 1028 1012 1007 992 978

M adere 983 947 911 899 910 921 901 Gl
Chengalpattu 986 994 986 980 970 972 960 4
Jorth Arcot 1024 1022 1013 1003 992 1002 939 Q7.
Couth ircot 1014 104 1013 1004 992 997 984 06O
Dharmapuri 1016 1014 1008 . 994 982 979 968 - 90l
Solom © 1037 1023 1013)51007 1001 1001 932 5o
Coinbatore 1030 1027 100741007 994 993 966 957
Miloiris 840 868 8881 842 858 902 914 R



1 2. 3. 4. B, 6. 7. 8. 9.
viadurai 1046 1042 1033 1030 1019 1009 998 986
Tiruchirapalli 1063 1067 1049 1055 1081 1017 1008 992
Thanjavur 1105 1104 1783 1086 1056. 1032 1016 994
amnad 1117 1109 1108 1108 1087 1090 1060 1042

“irunelveli 1061 1067 1050 1072 1056 1057 1058 1042

~nniyakumari 996 990 981 9937 .992 980 979 - 972

R L. e e me M e e wm s e ay mm wu mm me M B e M e S S0 uw e ew ar W M e e e

2.3 The following facts are seen from the figures
in the above tablec No.l, '

1) The masculinity of .the enumerated populaLLon
has been rlslng steadily since 1901 in India
as well as in Tamil Nadu as a whole and in -~
most of the districts of Tamkl nadu.

2) Among all the districts in Tamil Nadu,
Nilgiris is the only district, which shew§
upward trend in sox ratio from 840 to 944
since 1901 to 1971. This increasing trend
exceptionally in this district requires
a spécial study,

3) According to the latest 1971 census
Ramanathapuram and Tirunelveli are the only
two districts in Tamil Nadu in which the 'sex
ratio is above 1000 (i.e, There are more
number of females than males) Madras district
is having the leas sex ratio (i,e.) 904,

4) Moreover the correlation coefficient
between the sex ratio of India and Tamil Nadu
worked out for data.in Table 1 indicates
that a very high correlation (r=0.944)
exists betwecen them.. .-



‘ 2.4. The follawing Table No.2.explains: the extent
of nercentage decrease over a period of 70 vyears since 1601
4o 1971 in the sex ratio in Tamil 'Nadu as well as in each
district. In all districts the percentage- decrease 1s more
in urban areas than in rural areas. Considering rural areas
the percentage decrease is maximum in Salem dlstrlct (5.48)
while it is minimum in Tirunelveli district (O. 85/. In
urban areas, the maximum and minimum decreases are found

in North Arcot (11.07) and Dharmapuri (2.50) respectively.

TA3LE 2: PERCENTAGE D~CQE¥SEIN SEX RATIO IN TAMILNADU |

DISTRICT/ISZ (TOTAL, RURAL AND URBAN) BETW3aN
1801 and 1971. ‘

(Sex ratio females per 1000 males)

State/ Total in 4
District Rural 1901 1971 L%‘deérease
Urban in sex ratio

Tamil nadu T 1044 978 6.32

R 1043 490 5,08

U 1047 951 9,17
iladras T 983 904" 8.04

u 983 904 8.04
Chingleput T 986 948 3.85

R 983 965 1.83

U 1006 946 5,56
North Arcot T 1024 971 5.18

R 1017 972 A2

U 1093 972 11.07
South Arcot T 1014 71 4 .24

R 1012 972 3.95

u 1040 954 8.27
Dharmapuri T 1015 961 5.41

R 1013 970 104

U 10838 952 .50



ll 2‘ 3. 4‘. 5l
Salem” T 1037 968 6,65
R 1034 967 6,48
u. 1063 983 7.53
Coimbatore T 1030 957 7,09
R 1029 974 5.34
u 1041 926 11.05
Nilgiris T 840 944 12.38
TR R 1047 998 4,68
U 1038 964 7. 04
lladurail T 1046 086 5.74
' R 1063 1000 5.02
| U 1037 964 7.04
Tiruchirapalli T 1063 992 6.68
, R 106 000 5.2&
. th 109 [ SR
Thanjavur T 1105 Q904 10.05
R 1005 994 1,10.
U 1108 993 10.38
Ramnadsves T 1117 1042 5.7
R 1121 1053 6,07
9] 1036 1011 776
Tirunelveli T 1061 1042 1.79
R 1060 1051 0.85.
18] 1065 1023 3.94
Kanniyakumari T 996 972 2,61
R 9362 969 2.32
U 1059 . 990 6,02

T: Total R: Rural U: Urban



CHAPTER III

THE DIRSCTO EVIDENCE ON UNDER
ENULIERATION OF FEMALE POPULATION

3.1 The direct evidence bearing on the hypothesis
of sex selective enumeration: in the Indian censuses as an
explanation of the excess. of males is examined in this
chapter. This discussion is based mainly on the sample
verification of the 1951 census in India.

3.2 In view of the almost continuous increase in

masculinity of population, shown by censuses after 1901, it

has aeften been argued that the hypothesis of greater under
enumeration of females has been reguted by facts.  Such an ere
argument assumes, not unreasonably, perhaps, that successive
censuses have improved in quality and completeness of coverage
s0 that the increasing numerical imbalance of the sexes

could not be due merely to the omission of femalés., Tl
sample verification for India as a whole was taken aftox

751 census was completed, cwovering 81l.2 percent of the
population of the censused area in the country. The
following data relating to South India, consisting rizures,
ilysore and Coorg as sub zones, indicate that eventinuigh
there had been more of undercount of women than men, tie sex
ratio of populatien-without adjustment and with adjustment

for estimated undercount, dont make any significant differencc
to the observed masculinity of population.

(Zone: South India: (Containing Madras, Mysore and Coorg)

Sample verification of the 1951 census data)

Percentage Net Sex ratios (Males
unger count per 1000 females)
With adjustment- Without adjustment
for estimated for estimated under
Males Females undercount count
0.82 0.92 1000 - 1001

- W e m e w mm W e m oem ™ o e "™ m wm @ we w e e we e wm mm We e wera

3.3 The net undercount in censuses is found for
both:men and women,. Eventhough the percentage is more for
females. than for men, the difference betwsen is not significant
so as to explain the reasons for masculinity in Tamil dadu- -
and for the declining -trend in sex ratio in this statc,

Hence the hypothesis is rejected.

.4800



CHAPTER 1V

INDIR LT EVIDENCE: OF UNDSR ENUMERATION OF -
CELALE POPUL AT ION ‘ '

4;1 The indirect evidence on the hypothesisxof
omission of femalés from censuses; examined in this chapter,
consists of an. analysis of the age distributions and the ™
asrital status data from the 1951 and 1961 census in-
particular in respect of Tamil Nadu. It has been argqued
generally that the dips at ages 15-19 for females and_15-24
for males are due to their omission from censusés. It is
impossible to distinguish the effect of underenumeration
from those of age misreporting, In fact, error in age
reporting by the informant or enforced guess work,

regarding the age of the informant(when the informant is
unable to give a définite answer) by the enumerator in the
Indian censuscs seem to be a probable major cause, if not
complete, explanation of the dips and humps appearing in the
Indlan age distributions,

B 4,2 The hypothesis of substantial under enumcration
'of females in Tamil Nadu can be analysed with reference to -the
marital status data from the 1951 and 1961 census of the
" State, as furnished in following table No.3.

[ARLE NO.3
Sex Ratios (Males per 1000 fiehaies) of the
Total and s.ecified Age and Marital Status

groups of nopulation in Tamil Nadu according
to 1951 (10% sample) and 1961 Lensuses,

- ea v n am W e s o wm e W v w e M W @ W = W @ e m e M e e e -

N - SEX RATIO
Census Sample Currently  Widowed Persons  Tersone
Year total married and - aged aged
popula=- divorced a4

ion L - 0-34 ;4 +

l- 2l 3' 4' 5. 6.

1951 999 959 300 988 1025

1961 1008 960 265 986 1064



i) The cUrrenilv”Marfied:

In the .absence of migration, polyandry or polgamy
and under renumeration of eitner sex the sex ratio of
the currently married must be unity, which is very nearly
<o if not equal in respect of Tamil Nadu. The data for
t+he currently married don't suggest an undercount of
females as far as Tamil Nadu is concérméd.

ii) The widowed and divorced:

The sex ratio of the widowed and divorced is a,composite
result of the differential rates of marital dissolution,
mortality and re-marriage., In India the percentage of.
divorced persons seems to be very low. A majority of
the divorced, particularly males, probably remarry very
soons According to the mortality prevalent in the west,
+the chances of a woman becoming a widow are higher than
of a man becoming a widower, But in India, it is not so.

The vidowed and divorced never show a-balance or an
excess of males is probably.due to the sentiment against
yidow remarriage, particularly after a cextain number of ghiildrw..
P¥obably bocause of . the.1arge -humber *of facions-at work, 7the
Tenge of variation is vilcc, . ~ -
4.3 The sex ratio in respect of age group 0-34 doe not
support the hypothesis of under-enumeration of women, "The
sex ratio ofpersons aged 35 *, is consistent vith the -
hypothesis of excess female mortality in the productive
age group which will be confirmed in the subsequent cnaptar,
rathar than supporting the hypothesis of under enumeration
of women, In the light of the direct and indirect evidences
discussed above and in the previous chapter, the postulated
gndercount of female:z from censuscs does not appear to be a’
plausible main explanation for. the excess of males.

SaX RATIO AT BIRTH

5.1 The hypothesis that the declining trend of sex

ratio of females to males in each consecutive census since
190k, in Temil Nadu is due to a sex ratio at birth to be
favourable to males is examined in this chapter. As the
inter mixture of different racial strains ower the centuries
has left no pure races in India, the theory that the Tace

is an important factor in determining the relative d>egree of
masculanity at birth, is now believed to be based on
unsatisfactory procedures and questionable as far as racial
classification of'Indian population is concerned. &
statistical study of sex ratios of births registerecd 1in

.CllO..
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75 territories with a relatively complete vital  registratioa:

has confirmed the widely held belief that the mascullinity

ratio at birth varies generally between 104 and 107. The

sex determination of 2 human fetus also seems to dewend on

the chromosomal characteristics .of the -male-sperm uniting

with the female ovum. Of course besides race, differences

in climate, habits and customs of people also seem t»o

-influence several human characteristics in differcent areas and
‘orie cannot rule out the possible infl uence of these factors on

the..sex ratio at hirth,

'5‘2 In the following table No,4 sex ratios in
British India and iadras Province are given from the period
1891 to 19456.

Table No.4: Sex Ratios at birth according to
registered live births.

(females  per 1000 males)

- T EE e BB e we WM wm e WS M oy s T m % wm mm M AN T am e we , WS e mm we - - .

Province 1891~ 190l- 1911~ 1921-  1931-  1941-
1900 10 20 30 40 46
‘British
India 932 936~ 932 926 923 912
Madras 959 958 . 956 959 954 952
Tamil Nadu x X x 057 952 947 937
| (41-52)

5.3 Analysing thz above table, it is seen that the
sex ratio at birth has becn declining both for British
India and Madras province:s As far as Tamil Nadu i
considered, the trend for it is also the same. The sex
ratios at birth of both iladras Frovince and Tamil Nadu have
peen more than that of British India in all decades since
1891. There has been a-steady rise in the masculinity of
the ponulation of Tamil Nadu as well as India as a whole, =2
yhich may be attributed to higher sex ratic at birth Tor
males, being one among other factors responsible.

5.4 2venthough-it is questionable to accept this
4s a conclusive cvidence of the reliapillby of the reported
sex raotio at birth in India as a whole duce to errors arising
in registration of vital events, such as sex selective i
registration and rogistration of $till births, reputation
maintained by Tamil Nadu for its efficient system of
realstration of vitel cvents, stands on the way to reject

eeedle.
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ne hvpothesig that. there is hlgh r sex ratio of males

over females at birth in Tamil Nadu, Vet to come to an
eonclusive deeisior, an analysis of data on proportisn of
sex Seleective ru~1strat10n rogistration of still births ecte,
ara reqirad for nmlch it 15 very difficwlt to =zet such datr
spom the records, Special sample survevs are needed te
study this aspeet.

5,5 The following table illustrates the trend of sax
ratio at birth in different districts of Tamil Waduy since
1921 to 1960,

Table'Silzf;DiStrictwise sex ratio at birth from 1971 to 176.
- Sex fatio at blrth (fnmalas per 1000 mles),

Uistrict : avera~a for the decade,

—-—-——-——--—-——_—--——_—_

Tamil wadu 057 052 947 037 929
Madra s 950 052 040 058 WA
Chingleput 956 952 949 945 N.A -
North Arcot 057 053 o048  oal N.A
South Arcot 985 937 939 o277 N.A
Salep 057 958 939 932 N.A
Coimbatore 26 051 943 932 N.A
Wilgiris 964 960 965 960 A
Madurai 959 052 946 933 WA
Tiruchirapalli ~964 956 955 939 N.A
manjore 947 048 951 939 N.A
Ramnad 955 956 953 925 V.4
Tirunelveli 963 958 951 041 N.A
Kanniyakumari 914 919 935 927 N.A

N.A.: Wot Available.

00019000.
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5.6 On an anatysis of the above table'is szen that
the sex ratio at birth was deeclining in Tamil Nadu as a
whole., The Sex retio was increasing in Madrag-district while
it was osillating'in ¥anniyakumari District. In all other
districts, 1t was decreasing.

5.7 Tnfthé*folldwing table sex ratioc. (females-per
1000 malas) ot birth since 1921 to 1974 .in Tamil NWadu is given.

Table 5.2: Sex ratio at birth in ‘amil Nadu from 1991 to 1974,

- wWe WS mm e me as W me ws W WA M oy M A ma e W Me em B S e e mm o W e e

Vear Sex ratio at birth (femrles
‘ par 1NNO melss) . - - T
1921 o952
1931 948
1041 959
1951 939
1861 928
1962 931
1963 o925
1064 o5
1965 o227
1966 o925
1967 06
1968 931
1969 931
1970 936
1971 o34
1972 936
1973 933
1974 931

- em e e ws ew T e am o e ww e mr = o o
Py '
" T R e e m e oem * oan e

The data furnished in th» above table indicates
-that there is.more of male births than femals births in
Tamil Nadu. Yet lot us test statistically whethe® it 1is so

ll.lq..
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* Considering the sex ratios (Females per 1000 males) fuz
= ceries of continuous years, from 1961 to 1374 (toble 5.2)
can test a null hypothesis that there is no différence in the
aumber of male and female births in Tamil Nadu

o

We can test the hypothesis with the ‘help of "students”

t distribution
fermula -in which t = X - iy

Wiere x is the mean of thé sample,
M is the mean of the population,

s is the standard deviation of the sample and n is the
size of the sample.

Under our null hypothesis, if the number of male and female
births are equal, M = 1000, We have to Test our' null hypothesis
that there is no difference in the number of male and female
births in Tamil Nadu.

= 929,93

X
s = 3.815 _
S
to= 929,93 - 1000.00 X ) 181
3.815
= 66.231

Referring to t table, we find the values 3.012 & f.iéO
for 1 and 5 percent level of significance respectIVelv’Lor. .
13 degrees of freedom. As the value obtained (66.231) is oue
more than the above values, we have to reject our null hypoo og
at both 5% and 1% level of significance, Hence we conclude
fhat there is evidence which proves statistically that “he riale
births are more than female births in Tamil Nadu, .

CHAPTER VI
SEX DIFFERENTIALS IN MORTALITY

6.1 The excess of female mortality is the main factor,

-esponsible for the imbalance of the sexes in Indian suo-
continent as well as in Tamil Nadu. All discussions of the
_numerical-imbalance -of the sexes in Ihdia allude to the
oxcess of female mortality over the male, particularly during
reproductive ages as well, The stress and s@raln qf frequent
child bearing, ‘with poor and in adequaté medical care and the
low value attached to female offspring, as .a result of strong
preference for male issues are prrth considered responsible
for this anomalous situation.

[ ) .1.4.0t
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6,21t 1s a fact .that as In other stat-s, in

. Tamil wadu also, therz is excess of f£imale mortalitv ovear thao
mala, during rapraductive agrsiy ®Wventhough this is 2180 one
of th~ factors for the declining trand in sex ratin of
femalas to male population, it canbt be 2 conclusivas evidence
bearing on the hvpothesis that axcass female mortalit- is./ tha
main factor for thes imbalance of the sex in'Tamil Vedu,

6,3 The following may illustrate the point
discussed above, S S

Table 6.1: Sex ratlo at death (femdlss per!1000 malz:s)
~ag2 group wise.

Sl AR AT I —Yaé; - i o é‘f'_ -, = - -
L= group 1966 - . - . 1958 1960
0 269 866 871
1=4 1041 1049 1071
5-9 985 . 992 1011
10-1¢ 1078 1072 2056
15-19 1274 1345 1275
20429 1529 '1526 1723
3N=39 1205 i220 12éo
2049 850 851 34
50-59 849 214 200
60 + oo 982 076
A1l agas 993 905 " Qop
- ®m = W P e @ wm o e W m T o e ™ o e - e -‘ -----

- Sex ratio (at death) above 1000 in the age groups
1014, 15-19, 20-29 and 30-39 indicating that more fomsle
d=aths ocrur during reproductive period. This is trus in
r~spect of all states of India, But this is not a sufficient
and exhaustive evidence for declining trend in sex ratio
(female per 1000 malss ) in Tamil Nadu, o

LI 15¢.¢n
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6,2 The sex ratio (females per 1000 malss)
(at ﬁeath) since 1921 to 1974 in raspect of Tamil WaAU
is given in th? following ta%We.

_ Year Sex ratlo (f malas per 1000
males) at deaﬁh

1921 077
1931 g cal 231
1941 990
1951 959
1956, 293
1957 996
1959 095
1950 98’83
1960 992
1061 1071
1962 1006
1963 1004
1964 286
1965 971
1966 969
1967 952
1963 957
1969 062
1970 945
1971 931
1972 931
1973 211
1974 897
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6.5 The sex ratio at death (females-per 1000
males) was increasing from 977 to -1021 since 1921 to 1961,
and subsequently it Is gradually falling down. This increase
in 'sex ratio at death has been responsible for tho- fall in
‘sex Tatio {femalés per 1000 males) of the population of
Tamil Nadu from 1029 to 992 from the year 1921 to 1961,

~ _6.6. The natural .increase-has been always favourable
for male over female and hence there is gradual decrease in
sex ratio (females per 1000 males) in Tamil Nadu, Table 3
illustrates the above point clearly. This table number 6,3
illustrates how year after year the natural increasc in

birth over death is favourable to male population over
female population and thereby being responsible for

decrease in sex ratio (females per 1000 males) in Tamil Nadu
over decades.

lcl.l7.0



- o e

Year

26.4620 17.4628 8.9992 24,6639 16.6325 8.0314 15004 15115 .

TAVLE 6.3t SBEX RAVIO (547 Joitk NIMOA 0T LIRUL Fodig 1021 w0 174,
(Netez: Birth =nd Deaith roces workod out Jur 1000 persons "BQLWlse)

- - _méLE Efisa LB leles  Few Neturﬂ‘ Nat- Incre-
Birth  Desth Netural ©Dirth  Desth ~Natursl popu- meles al ural ese
rate rate incre- rate rate incre- lg- popu- inc- incre- }n
‘ . ase ' ase tion le- resses ase€s lale
rate rote in = tion  in - in popule-
000 in mele fe=- tion
“ 000 'popu- - male over
" letion popu=~-- female
To=- popula-
tion tion in
: a yesr
2 3 & 5 G 7 8 O 1G 11 12
£6.0332 19,0039 _7.0205 24.0857 18.0411 6.0426 1065¢ 10669 74925 66281 8644
33.9078 23,7040 10.2038 31.2027 22.6369 8.6558 11578 11894 120250 102052 26298
34.9686 21,7524 13,2162 33,1540 21.2763 11.8777 13057 13211 # 17?56/ 156916 15648

5024 121385 13629
6490 208125 38365
£926 331958 22968

-
(22}

27.6747 13.0990 14£.5757 25.8969 13.4908 12,4061 16911 16776 24
25.9405 8.8997 17.0408 24,7658 8.4702 16,2056 20828 20371 3

c-n\

'25-1637 8.7675 16.3962 24.0805 8.1582 15.0313 21269 20814. 346030 328438 17601
24,1007 8.4531 15.6676 25.0308 7.8556  15.1752 21765, £1298 336774 317996 18778

22,7598  &.,1074 14.6524 21.7303 744333 1442970 22258 21779 320871 304531 16140
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6.7 The generslly improved health records, as .
indiceted by the trend in desth rstes, reflects the repid
geilentific »nd cconomic progress of Teamil Nadu. ©Lhere hes
been a great developmcut of npublic health facilities &
widening spread®of medical carc sgservicesi and 2 unigus
reqord of advance on all fronts in medicine, Lention may
be made of such specific fastcrs as, water, food senitstiony
inmunization, perticulerly. :s~inst childhood disemses and -
new surgical procedures. kowe focd, more education, = =
grecater sppreciation of peérsonal clcéanliness and more time
for recreation ané lelgure have also been responsible for
reduction in mortality retes ioth for men snd women.

68 lalt iaimportentl “osnote-how the reduetion
in mortality. rate of men has been responsible fHr decrcasing
sex ratio of iwomen per 1000 necn, in the course of ths
pPast deeades. The following ~able illustrates how the
nercent age of widows among women aged 40 years snd rbove
has decresged over thc fec: 3¢ zince 1801 to 1961.

T able 6.4 ¢ Percentage nf widows smong women aged
, ~ 20 year; 27 above.

Yéa; ------ i Tf;r;r;tzjg ;f—w;ﬂ;w; ;m;nél ------
t wome: aged £0 years and above -
5___..1_-.._........».,.’.-..,...__..2._-'.-. ________

190 e o 61.0

1911 = 58 «0 -

1921 57 o4

1931 - | 59 o4

joanmts st ok N.A.

3Q5iie | £8.9

LT SO G : £9.48

6.9 The percentage of widows among women sged 40
years and sbove has decreased from 61.0 percent in 1801
to 49.4 in 1961. (the figure for 1971 is not yet publi-
shed) This decresse is mainly due to reduction in
mortality ‘rete of men which in turn is due to incresse
in expectation of life. The retes of remerriege after
widowhood are, of course, =n importsnt determindnt of the
sex ratio of the widowed. As a result of socisl refomms,
nowadays, widow resmarriages are encoursged and they sre .
teking place at #n increasing rste. This factor slso
contributes to the fall in the percentsge of widows among
women.

...19...



. 6.10. To conclude, eventhough there is evidence on
excess female mortality particulars in the sge group= of
15-19, 20=29 'end 30-39 reason for which is geneiall&
attribut sble to stress and ctrain of frequent child
bearing during reproductive periods, this can!t be the
main reason for declining trend in sex ratio as far ac
Tamil Nadu is concerned as the sex rstio at death (females
per 100. males) has never been sbove 1000, except during
the years, 1961, 62 and €3. The incressing trend in sex
ratio ot death in general has been one of the resson for
declining trend in sex ratio of Tamil Nadu and it took a
turn from 1007 in 1951 to 992 in 1961. Natural increasse
of male population over female population snd fall in
percent age of widows eamong women aged 40 years and asbove,
from 61.0 in 1901 to 4S.4 in 1961 have been mainly respon=-
sible for the declining trend in sex ratio in Tamil Nadu.

. CHAPTEE VII
INTERST A MIGEAITON

o=

7.1 The hypothesis th&t migration is the factor
responsible for the imbalence in the sexes in Tamil Nadu
is exemined-in this chepter. 'Next to fertility snd mortea-
1ity, migration is an important feotor eontributing to the
growth of povulation of a country. BEconomic development
snd industrialisetion of seversl areas have brought about
~ shift in nopulstion from one srea to smother and a
study of such shifts is an escential requirement of nroper :
plenning. The point:for considerstion is how fer the net -
migration nf female povnulation in Tamil Nadu hes af froted

sex ratin in ‘this State.

742 1In India, unlike in countries like Japen end
Spain, the movement of population is not registered and
therefore, one has to rely on census and vital registrstion’
deta. Table No.7, given pelow, furnishes the totel number
of migrents males and femsles who werc born in other states
and migrated into Tamil WWadu, according to census 1961. = _ °
This teble 11lustrates thot =ccordng to 1961 census thers
were more of male in migration than female, both fron other
States of India smd@ sbroad inmto Tamil Nadu and the difference
between them was very small compared to the total mgle and
female populstion in Temil Nedu in 1961, It has thereforc
not contributed ‘anything substential to the declining sex .
ratio in Tamil Nadu. b el e e

: "-.§2_O.'-. st &7

i = alne
=~

CEa i f el pedorao

LT e



L) 20 L]

TABIE 73  TOTAL NO. OF MIGRANIS, MALES AND FEMALES WHO
WERE EORN IN O!I'HER STATES AND MIGRATED INTO
_TAWIL NaDU (Census 1961) :
State/Union Place of Total No. of
enumera— migrants
tion et L L L Lt
» Male - - - Femele
- = = -1- o En el VR on e mm| e @8 e s 2 _____ 5.. _____ /_1_-... - o=
1. Andhra Pradesh Rural 12169 7259
' - Urban £3287 . £9892
24 Assenm Rural a1 14
=3 Urban 120 90
. i
St Bihar Rural 162 6.
Urben 393 1'355 ‘
4. Gujaret Rural 190 84
Urben £0569 3118
5. Jemmu snd Kashmir Rural 101 29
; ' Urban 191 99
6. Kerals Rural o 91342 2205
- Urban 124689 £282°
7. Madhya Pradesh Rural 202 220
i » Urban 890 3126
8% Naharashitra S Rura 1352  976'?
: Urban 50567 »-‘_»525
9. liysore Rural 13885 1820
: Uxrban 26419 26588
10. Orissa Rural @ 82 38
: , Urban 326 338
‘1l. Punjeb Rural 735 192
v Urban- 1284 801
12. Rajasthen . Rural . 201 346
Urban 5973 - 3488
13. Uttar Pradesh Rursl 805 . 5oe
Urben

P76 i Nae s

contd '021. L
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14. West Bengal Rural 427 g7
£r : Urben 1756 1509
Totsl (ALl States) " Rural . 75348 . 96867
i : . Urban 2287136 - . - 186704
Totsl (Rurel + Urben) 304174 2683871
Countries in Asia 0 Rural 20475 19881
beyond Infia (including { Urben S 1844Y: o 6B AR IR
U5 .50 K) ) SRt e
' g Tot al 38916 36729
Countries in Europe Rural 168 181
(excluding U.S..3.R.) 'Urben 1349 1025
Dot al VBT, e ELRR6 - B

7+3 When migrstion fsctor is analysed, it 1s mecdessat™
+0 consifer both in and out migration and to take vp net .
migratinn into consideration, to draw any conclusiou
regarding sex rstio. The following dsta show the mig=:tlon
cstimetes based on the survivel ratio method and net
inter-censal migration rate for Tamil Nacdu.

sble 7.1  ligrstion estimstes besed on the Suryivel Retio
liethod and Net Inter-Censal liigregtion rate for
Tanil Nadu. LA ! Al
(i) Net ligration P
1921-31 ...,  1931-41 . 1951-61 -~  , 1941-51 -
S RTCPR o e RN GRS el e e e b
—290214 —48047 -2£3980 -247753 =708503 -513066 +317672 +23617~

. (11 Net il gration Rate

1921-30 1931-40 1941-50 1951=-60
Yooeit e e N o B i F M F

-22 =4 -21 =21 +24 418 =47 =34
0022l'0
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ey B e - Ls~evidenm T¥n= the ebeove teble that tlhere
has been net out:migrsticn ip 211 the decades, exeept in

- 41=51..- The reasons for this chenge in-the decade, 41-51"
ere not difficult to understend it we realise the diffisuls
conditions underwhich 1 emili=ms. had to live in other
countries as a result of the Second World War. Added to
this, the post war spirit of nstionelism in those countries
made . the -locel popvlation tn.look at Indieans .as iqthers :and
sevcral-eonnomlc‘ igebilitics have been placed on fhewms bt
is, therefore not surprisinz thet there was a net in
11gr1tiwn-of~55538*6--r-uhe 1¢421=51 deceade or 21 per 1000

¢ the 1941 population. In 1951-6L, the position seems to

have~cnenged people of Temll Nadu . agaln end the mobility
geem to have esgert >d itself with grester vigour and over

~ 12 1skhs of persons mlgr(heﬂ-+7'otn?xrot*WCS'1n Intig, -
I'he net out migrstion Auring. this decede works oub $0. £.06%
of the 953 popldlbion: TR eREEiL T RID T e e D

il v Y

9% The e Wwas mare.nsls net out migcration then f“m le
0. salil ﬁscpdes eéxdept In ¢€51 - £1 and 1941-51. If = considei
all the £ decafdes thzcthox Th*“f”ﬂwg net out migraticn of
864025 males suA 562686 feusleg. chm th“‘: & #'pwc»m in
aet mele out migretion thL lrtﬁl“ HE 'rﬁthu,cﬂ“ wxrﬁ
contribute anything for f;\.ﬂrcl*“¢_ﬁ\s¢4 roiio<ln Al s Wadue

in gontrast it gon dantribute tn rowerse the olLdHtLQL;
As the.lifferenees-betwecnrthe nsle BIIf ’ﬂnﬁlc net ovy -
nigration_is amall campered to the tota nonUlstion aof Tar il
Nadu, even the contribution us ﬂo [t reverse the deg? inypne
. trend is negligible. _ Henee, i u, is evident that mizrstion
can't be a factor responsible for the fenlinine trent &n
. 86x=ratio of Tamil U?a_a.; gk ept e R

i CHAPth VITL-
; ammw | By ﬁonc\MjS‘hw

. : S ETem
8.1 [I'he results of the SLUdy ave SLELT"ar" erT in
»this chepfer.. The excess of males in Infia hos ner_id, e 3
all censuses..and in fact_malc repuletion was rising dcc ade
" after decade. In respect of Lemil Tadu, there has bcon
excess of femeles upto the enl of the decade 1941=51 :ad
subsequently reverse in sex ratio wes observed accorfirng
to the census 196le The same trend in found in the 197
cengus glso and 4t ig oxpected o e malntnlned S Fite
ﬂyCﬁrs aiso. A RO E PN s S8 s LmGs =

VVVVV
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‘ 8.2 The four hypothesis seeking to explain the
rcrerSe in Sex ratio in Tamil Nadu in fawvour of male DPODU-~
1ation since 1961 has been examined, The first hypothesis
ti -+t the decreasing trend in the sex ratio of female to
- 1c population of Tamil Nadu is due to substantial cmission
of females from censuses 1s rejected as discussed in chanters
“ITI ~ng IV, as the avaiTable direct and indirect evidences
oi. ie subject indicate that the estimated sex differentials
in under emmeration cannot explain more than a very small
ameint of the imbalance of the sexes.

8.3 The next evidence bearing on the hypothesis
that the masculimity at bitth is higher in Tamil Nadu so
23 to be responsible , as one of the factors for declininz
trend in sex ratio of fémales to males has been examined
in Chanter V. In all the previous decades the sex ratio
-t birth has been favourable to males and it seems to be de-
clining so as to be favourable for masculinity in future
an1 thope is no evidence to reject the hypothesis. Hence
it 18 accepted that sex ratio at birth being favourable to
4nt g is one of the factors responsible for the declining
tyend. im sex ratio of females to males in Tardil Nadu.

8.k The hypothesis ‘that sex differentials
1. = rtality has been responsible for declining trend in
er~los to males sex ratio of the popul tion of Tamil Nodu
llas hoen discussed in Chapter VIew It is found out that
£iere has-been excess of female Mortality in the reproductive
Age EroOLDSe But this can't be the main reason: for the deel ning
trend in sex ratio, as e sex ratio at death {females per
1700 rales) has never been above 1000 except during the years
1961, 62 & 63, However the sneresging trend, in-genéral,
in ser ratio at death from 977 in the yeaT 1921 +to 1021 in 1961
has been responsible as one of the reasons for the graduzl
decrense in the sex ratio of the females to nales in Tamil
Nzdu, the ratio being 104k and 978 in the years 1901 and 197.
resnectively. : et Fi

8.5 In addition, it has been discussed in detail
that the natural increase of male population over femalk
population and fall-in percentage of widow ariong woren
azged 40 years and above have been nainly responsible for
the declining trend in sex ratio in Tamil Nadu.

8.6 The hypothesis that migration has been res-
ﬁmﬁﬁi&bﬁ for the declining trend in sex ratio of Tamil Nadu
had been analysed in Chapter VII. Migration estimatés based
@ the survival ratio method and net Intercensal Migra-
tion rates proved that there has been generally more of malce

S Rl
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net out migration that women and as such this can't be
resHonsible for decllnlng trend in- sex ratlo of Tamil
Nadu. :

S The fall in sex ratlo (feﬂales/1ooo nal GQ)
in Tamil Nadu has been discussed in the light of the: -
above four aspect individually. Now we can analyse the
conivined effect of them upon fall in sex, ratio in Tamil

l\‘ ﬁl"h"

Of the four aspects analysed, with referencc
fo fall in Sex ratio, the first aspect namely, oriission
of fenales in census enumeration, has to be discarded
when the conbined effect is analysedas the data relating
to that aspect is inecomplete and insufficient in the scnze
that.it is aWailable only for the whole of southeren
zone comprising Andhra Pradesh, Tamil Nadu, Mysore and
Coorg and added to that it is ﬂv¢11*b1e for 1951 alone.
As such we shall have to consider the other three nancly,
bith, death and migration.

In table No.3, the combined effeet of birth
nd death has been indicated. It is seen that the natur~l
increase of birth over death has always been favourable
to male popula tion. In table No, 7.1 the extent to which
rigrations can affect sex®Patio has been discussed. Noir
the combined effect of birth, death and migration on
sex ratio can be amalys ed. - :

During the deche 1921- 30 there was net ,
: ouu nlaratlon of both men and women and men excceded woricn
bliy-1 81,167. But during the above decade the excess of
ﬁwlro over females due to natural increase had inereaszcd

froa 8644 in 1921 to 26,298 in 1931. The total excess

31 fenale net natural. 1ncrease over male works out te
21,129, €Worked out from the published records in

ceq us bocdk). Duducting the net excess male aut g ratie

of 1,811,167 from the above net natural increase o nale

Jver femqle, we get the net inerease in maleé popula tion

over femalé popula tion during the decade 21- 30, which works
cut to 7,39,962,

cn

Similarly the net increase of ﬂqle pooula-

uLon over female gopulatlon increased by 1 53, 5
252,838 and 28,708 in the decades 31-k0, TS 50 & 51-60 ~

"vkgcctlvely. These consecutive: 1ncr°escs in male povnu-

1ation with cunulative effect from one decade to ﬁnothcr

1ns been the main cause for the gradual decrease in

the fall of sex ratio ( females/1000 males) in Ta;u_]_ Nadu.

05
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848 Sex ratio st blrth varies from one country
to another. The datas published in United Nations,
Demogrsphio year Book 1959, revesl that it varies from
90.2 to 116.2. But in majority of the countries the
rotio exceeds 100 and cent red between 105 snd 107. Birth
and dea th rastes in a country ere likely to be affected
by so many factors such as socio-economic, cultural and
racial differences, food habits, varittions in climate
etc. A research on varistions in birth =md death rates
among msele snd femeles, in different regions of the

0rld, based on the above mentioned factors, will be
worth attempting by eny scholar, which will be helpful
to throw more light on the different factors responsible
for sex differences and their trends in future in different
parts of the world, which will be very useful for the
human, Society as a whole in the world.

UADRAS + 600 006 R. PADMAVALLI
DALYED 3 21st March !'77. DIKECIOK OF o1AITSIICS .
Y
2Ly 362
L.
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3861
3862

3868
3869
3872
3873
3874

3876

3879
3880
3881

3882
3884
3886
3387
3890

3892
3893
3895

3896

3899
3901
3904
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3909
3910
3911
3914
3915

3917

4101

4an

SPECIAL TESTS—cont.
THR ACCOUNT TEST FOR SUBORDINATE OFFICERS, PART I—-NOVEMBER 1980—cont.

Second Class—cont.

KANCHEEPURAM-——cont.

Srinivasan, T.R., Store-Keeper, II Grade, Sub Stores,
Chingleput Electricity System, Tiruppur. . .
Sundaram, P.V., Scnior Inspector of Co-operative Society,
Office of thed Dﬁpléty Rl%gistra.r (Housing), Madras Region

ldams Road, Madras-18. . ]
Su]s{daranandam, T.C., Wotk Assistant, Tamil Nadu
Housing Board, Madras-35.

Subbiah, P.,  Head Master, Government High School,
Sirukarumbur. . .

Subramanium, G.,  Junior Assistant, Slum Clearance Board,
Nandanam, Madras.

Subramanian, A.K., Chief Pharamacist, Government
Headquarters Hospital, Kancheepuram.

Sukumuran, M.R., Upper Division Inspector, Office of the
D.CT.0. Check Posts  (Latice Bridge Check Post),
Madras-41. o

Subramaniam, E.S., Subject Teacher (History Assistant)
(Higher _ Secondary), Government Higher  Secondary
School, Perambakkam, Trivellore Taluk, Chengalpattu
District.

Sukumar, R.,  Junior Assistant, Office of the Deputy
Registrar (Housing), Chungalpattu. .
Swaminathan, N, Headmuster, Government — High
School, Nemili (Post), North Arcot District. .
Swaminathan, G.S., Junior Asistant, Office of the Assiss-
tant Accounts Officer, South Revenuc Unit Alandur,

Madras Electricity SystemiSuuth, Madras-16.

Syama Raju, S.,  B.T. Assistant, Government  High
School, Arcotkuppam. . .

Thamaraiselvan, P., Junior Assistant, Medical Collcge,
Chengalpattu.

Thangabai, N.,  Rural Welfare Officer (W), Panchayat
Union Office, K.ncheepur.am. .

Thanikaimalai, S., Junior  Assistant,  Government

Higher S.condary School, Uthiram.rur,

Thirgnavukkarasu, yM., Jumor Assistant, Office of the
Assistant Accouus Office, Regional Accounting Unit,
T.N.E.B., Chingleput. .

Thom.s, T. G., Junior Assist.nt, Regional Transport Office,
Chengalpat District at _K.nchecpuram. ) i

Thulasiraman, G., Senior Inspector of Co-operative Socites,

sputy Registrar (Duirying, Kanche puram.

Umar Unoss, S., Junior Assistunt, Hand Mude Paper Unit,
Veeraragavapuram, unds.r Control of the Assistant
Director Vill.ge Industries, Kanch epura.a.

Vadivelly, R., Secondary Gr.de Assitaui, Governsmeny Higyu
School, Vadamanapakkam, Hasanampet (D.O.), North
Arcot District.

Vasantha, K. S., Casher, Pay and Accounts Odice (Soutn),
Madras-3 . . .

Vedachulam, K., For Assistant, Tamil Nadu Text Book
Society.

Veemppin, K., Junior Assistant, Sub-Registrar’s Officer
Walajabad, Chingleput District.

Veeraraghavan, D., Junior Assistant, Office of the Assistant
Accounts Office, Revenue Unit, T.N.E.B., Waldjabad,
Kancheepuram. ]

Venkatachalam, R., Head master, Government High School,
Kaliy.poondi, Chengelpattu District.

Venkafakrishnan, B., Junior Assistant, Office of the District
Mzedical Officer, Chengalputtu Distiict, Kanch:epuram,

Venkatakumararathnam, Y., Post Graduate History
Assistant, Governm:nt_Highur Secondary School, Palipet.

Venkatesan, K, Typist, Tansi Engincering Works, Tirup-

achut .

Vij%yaraghava.n, A. S., Headmaster, Panchayat Uniop School,
Mamndur, North Arcot District, Panchayat Union,
Vembakkam. .

Viswanathan, S., B.T. Assistant, Governm:nt High School,
Pullalur (via) Edayapakkam.

KARAIKUDI,

Bharathi. K., Deputy Agiicultural Offis-
lopm:nt)  District  Agricultural O3,
Tiruppathur, Ramanathapuram.

Athimoolam, T., Junior Assistant, Rev.u: Unit, T.N.E.B.,
Sivaganga.

(Coctn .t D yer
» o OlYag.nga,
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4172

4175

4177
4179

4181
4183
4185
4189
4190

4191

4192

4193
4194
4196

4197
4199
4202

4204
4206

4209
4212
4216

4218
4220
4222

4224
4225
4228
4229
4230

4231
23
4234

4235

KARAIKUDI-—cont.

Auyeraramu, T., S. K. Second Grade, Central Stores,
’]{.N.E.B., Ramanathapuram Electricity System, Parama-

udi.

Balasubramaniyan, P., Junior Assistant, Joint Sub-Registrar
Office-IF (Registration Dept.), Scnjai Post, Karaikudi.

Boolan, A., Cashier, Sub-Treasury, Ramanthapuram.

Damodbaran, ., Compost Development Inspector, Block
Dovelopment Office, Ramanthapuram. .

Gandhi, S., Junior Assistant, Office of the District Registrar,
Karaikudi, Ramanathapuram District.

Gurusamy, 8., Store-keeper Second Grade, Sub Store,
T.N.E.B., Ramanathapuam Post and District.

Jamgs] S., Junior Assistant, T.N.E.B., Office of the Assistant
Accounts Officer, Revenue Unit, Ti.uppathur.

Jegadeesan, D., Store-keeper Second Grade, Central Store,
Paramakudi.

Jinnuh, S., Supervisor of Industrial Co-operatives, Office of
the Assistant Manager (Teach) (Regul.ting), District Indus-
trics Centre, Sivegangai.

Kandasamy, A., Storc Keeper Grade I,Office of the Assistant
Executive Engineer (Mech), Agricultural Enginger, Siva-
gangd, Ramanathapuram Disttict.

Kandasamy, K., Assistant Inspector of Local Fund Accounts,
Office of the Assistant Examiner of Local Fund Accounts,
Ramarathapuram at Madurai. .

Kandasamy, V., Junior Assistant, Office of the Assistant
Executive Engineer/T.L.C./TNEB.,” Karuikudi.

Karuppiah, A., Junior Assistant, Revooue Unit T.N.E.B.,
Sivaganga, Ramanathapuram Distiict.

Kiishnasamy, C., Junior Assistant, Deputy Director of
Town and Country Planning, 93, Tondi Road, - Siva-
ganga,

Kumarappan, P.L., Typist, Annam.lai Polytechnic, Chettinad,
Ramanathapuram District,

Madhavan, M., Junior Assistant, Office of the Assistant
Accounts Officer, Revenue Unit/T.N.E.B,, Sivaganga.

M.nickam, R., Junior Assistant] Oftice of the Assistant Dirc-
;:(tciir‘ of Village Industries, Paramakudi (Pots), Karai-
udi.

Murimuthu, M., Junior Assistant, Government High School,
Anandur, Ramanathapuram District. :

Michael, M. R., Assistant Headmaster, Government Higher
Secondary School, Thiruvadanai,  Ramanathapuram
District.

Muthiah, M., Junior Assistant, Electricity Board, D.A.
Section, Ramanathapuram K. Pudur, Madurai,

Palanivelu, M., Junior Assistant, Revenue Unit, T.N.EB.,
Devakkottai.

Pandiiraj, B., Store-keeper, Central Stores, Tamil Nadu
F!cclncxty Board, Paramakudi, Rumanathapuram Dis-
rict.

Periathambi, L., B.T. Assistant, Government High School
Kalanivasal, Kilanilai (Post), Pudukkottai Disgtrict. ’

Perumal, A., Station Fire Officcr, Tamil Nadu Fire Service
Deaprtment, Manapparai.

Reja, 8. R., Librarian, Grade IIT (Selection Grade), Local
Library Authority Branch  Library, Keelasevalpatli,
R.manathaputam District.

Raju, S, Junior Assistact, Office of the Assistant Accounts
Officzr, Revenue Unit, T.N.E.B., Thiruppathur.

Ramqchandran, N., Junior Assistant, T.N.E.B., Revenue
Unit, Thiruppathur, Ramanathapuram District.

Ramgsubramaian, G., Junior Assistant, Office of the District
Registrar Office, Siv.ganga, ’

Ravindran, K., Junior Assistant, Sub-Registrar Office, Kala-
yarkoil, Ramanathapuram District.

Sa?k%rgnaréxyapan, Nﬁ Junior Asristant, Office of the Superin-
enaing Engineer, Ramanathapuram Electricuty System,
K. Pudur, Madurai. i y oo

Sa]litl:ﬁlakshml, G., Typist, District Registrar Office, Karai-
Udl,

Sathiadoss, M., B.T. Assistant, Government Highsr Secon-
dary School, Thiruvadanai, Ramanathapuram District.
Sectharamar, K., B.T. Assistant, Government Higher Secon-

dary School, Tiruppatur Post, Ram3nathypuram

s District. L N.. Junior A
evugapperumal, N., Junior Assistant, Sathappa Government
High School, Nerkuppai, Thiruppathur ppTaluk; Rama-
nathapuram District, '
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4453

4463

4469
4473

4476
4493
4503
4504
4506

SPECIAL TESTS—cont. -

THE ACCOUNT TEST FOR SUBORDINA’IE OFFICERS PART I—-NOVEMBER. 1980—¢ont.
Second Class—cont.

KARAIKUDI—cont.

K. R. Subbiah, Maths Assistant, Government High School,
Kattimedur Post, Thanjavur District.

Subramanian, P., Jusior Assistant, Revenue Unit, Tamil
Nadu Electricity Board, Thiruppathur, Ramanathapuram
District.

Thanushkodi, R., Junior Assistnt, Superintending Engineer
Office, Ramanathapuram Electricity System (T.N.E.B.),
K. Pudur, Madurai. .

Thiruvannamalai, 8., Senior Inspecior of Co-operative
Societies, Office of the Deputy Registrar of Co-operative
Societies, Karaikudi.

Umarbatcha, J., Junior Assistant, Office of the Executive
Engincer T.L.C/Tamil Nadu Electricity Board, Karai-

udi.

Vairavasundaram, R. M., B.T. Assistant, Government High
School, Kalanivasal, Kilanilai (Post), Pudukkottai District.

Venkatachalam, K., Junior Assistant, District Livestock
Farm, Chettinad, Ramanathapuram District,

KUMBAKONAM.

Narayanasekar, N,, Deputy Agricultural Officer (Pulses)
Paddy Experiment Station, Aduthurai.

Rathakrishnan, T., Deputy Agricultural Officer (Pathology),
Paddy FExpereiment  Station, Adutburai, Thanjavur
District.

Soundararajan, T. K., Typist, Judicial II  Class

Magistrate Court, Kumbakonam. .
Abdul Jafar, Station Fire Officer, Tamil Nadu Fire Service
Jayankondacholapuram, Tiruchirappalli District.
Ahamd Mohideen, B., Junior Assistant, Office of the Assis-
tant Account Officer, Revenue Unit, T.N.EB. Thiru-
valur.

Akshayalingam, R., School Assistant, Janaki Anni Govern-
msnt High School, Alathambadi.

Albart, C., Store-Keeper I Grade, Suu Stories, Tamil Nadu
Electricity Board, Chidambaram, South Arcot District.
Arumugam, S., Junior Assistant, Town Panchayat, Jayam-
kondan'. ) . .
Balaraman, G., Project Officer, National Adult Education

Programme, Tiruthuraipoondi.

Chakrapani, S., Junior Assistant, M. R.  Government Arts
Colleg., Mannargudi, Thanjavar District. . .
Gandhi, R., Junior Assistant, Store-Keeper, Tansi Engin-

neering Works, Mayuram. .
Ganesan, D., Cashier, Sub-Treasury, Sirkali.
Gnanasekaran, R., Junior Assistant, Revenue Unit, Accounts
Officer, Tamil Nadu Electricity Board, Thiruthurai-.
poondi. .
Govindasamy, R., B.T. Assistant, Government Higher Secon-
dary School, Valangaiman. .
Gurumurthy, R., Store-keeper, Government  Primary
Health Centre, Koveriajapuram, Thanjavur District.
Haja Alaudeen, H., Assistant Quality Inspector, Tamil Nadu
Civil Supply Limited, Modern Rice Mill, Sundarakkota,
Mannargudi. L )
Jayaprakash, S., Typist, Office of the District Medical Officer,
Nagapattinam. -
Jothirethinasabapathy, K., Typist, Office of the Divisional
Electricity Engineer, Tamil Nadu Electricity Board,
Nagapattinam. .
Kalimoortby, M., Junior Assistant, Office of the Assistant
Commissioner, HR. & C.E. Administative Department,
Nagapattinam. ) .
Kaliaperumal, V., Deputy Agricultural Office , Soil Testing
Laboratory, Aduthurai. .
Kamalaveni, B., Junior Assistant, Office of the Assistant
Account Officer, Revenue Unit, Tamil Nadu Electricity
Board, Tiruvarur, . .
Krishmamurthi, M., B.T. Assistant, Government Higher
Secondary School, Kuttalam, Thanjavur District. .
Marimuthu, R., Assistant Quality Inspector, Modern Rice,
Mill, Sittakkadu, Mayuram District.

Muthukumarasamy, S., Senior Inspector, Office of the
Deputy Registrar of Co-operative Socities, Tiruvarur.
Muthuvely, S., Senior Inspector/Audit, Office of the District

Co-operative  Audit Officer, Xumbakonam.
Nagarajan, S., Typist, Municipal Office, Mayuram.

KUMBAKONAM—cont.

4507 Nagarajan, S., Record Clerk, 53, Naneyakar i
Nadu Electricity Board, Nagapattinaym. # Streat, Tamil

4509 Nagarasan, M., Store-Keeper [Ind Grade Cen
Nanjikottai Road, Thsnjavur.

4518 Padmanaban, V., Junior Assistant (Selection Grade) Subor-
dinate Judge’s Court, Mayavaram,

4521 Pakkiriswamy, K.8., Junior Assistant, T.N.S.C, Ltd
(via) Thiruvaiyaru, Thanjavur District. v

4524 Pandiyan, M., Junior Assistant, Office of the Assistant
Divisional Engineer, Rural South Tamil Nady Electricity
Board, Mayuram.

4525 Panneerselvam, \G., School Assistant, Government High
School, Pullamangalam Post, Mannargudi Taluk,

4528 Prabhakaran, N., Audit Inspector, Office of the Assistant
Audit Officer, H.R. & C.E., Thiruvarur.

4529 Pushporajan, S., Junior Assistant, Office of the Assistant
?cﬁo?ms Officer, Tamil Nadu Electricity Board, Thenpathy

irkall.

4530 Radhakeishoan, M., Deputy Agricultural Officer, Entomology
Crop Specialist, Paddy Experiment Station, Aduthura]
Thanjavur District. ’

4531 Radhakrishnan, N., II Grade Assistant, Khadi Silk
Production Sub-Centre, Bangalow Street, Kalisthalam,
Thanjavur District. ’

4533 Rajagopalan, Subject Teacher, Government Higher Secon.
dary School, Valangaiman,

4541 Rajkumar, S, B.T. Assistant, Government High School
Thittachery, Nannilam Taluk. ?

4542 Ramadoss, K., Junior Assistant, Office of the Assistant
Accounts Officer/Revenue Unit, Tamil Nadu Electricity
Board, Mannargudi.

4543 Ramadoss, S,, Laboratory Assistant, AV.C. College,

tral Stores,

Mayuram.

4544 Ramaiyan, K., Selection Grade Headmaster, Government
High School, Swamimalai.

4545 Ramakrishnan, G., Junior Assistant, Office of the Assistant
Accounts Officer, Tamil Nadu Electricity Board, Revenue
Unit, Sirkalai. )

4550 Ramanithiramugam, H., Junior Assistant, Revenue Unit,
Office of the Assistant Accounts Officer, Tamil Nadu
Electricity Board, Chidambaram.

4552 Ramasamy, R., Post Graduate Tamil Assistant, Government
Higher Secondary School, Tirumarugal.

4557 Renganathan, P., Junior Assistant, Office of the Divisional
Engineer/North Tamil Nadu Electricity Board, Kova-
nadu. Mayuram.

4550 Sakunthala, T., B.T. Assistant, Government Girls Higher
Secondary School, Kumbakonam.

4563 Sathiyamoorthy, S. R., Typist, Khadi Silk and Lace Produc-
tion, Kumbakonam. .

4565 Sckar, K., Probation Sub-Registrar, District Registrars
Office, Mayuram Registrar’s Office, Mayuram (Registra-
tion Department), Thanjavur District.

4566 Sekar, S., Junior Aggtanr, Office of the Deputy Manager
Accounts, T.N.C.S¥., Mayuram.

4567-a Selvajaganathan, B., Assistant Inspector (Training) State
Trading  Schemes Department. .

4573 Sheik Ismail, M. E., Junior Assistant, Office of the Divisional
Engineer, T.N.EB., Mayuram (North).

4574 Sivagurunathan, K., Senior Inspector/Sale Officer, Office of

. the Deputy Registrar of Co-operative Societies, Kumba-

konam.

4576 Sivanatham, J., Junior Assistant, Government College (Men),
Kumbakoram. .

4579 Sivasamy, R., Junior Assistant, Office of the Assistant
Accounts Officer, Revenue Unit Tamil Nadu Electricity
Board, Tiruthuraipoondi.

4580 Sreenivasan, R., Junior Assistant, Tamil Nadu Electricity
Board, Kumbakonam.

4585 Sudanthiranathan, K., Store-Keeper, Office of the Store-

keeper/Construction/T.N.E.B., Rajanthottam, Kumba-
konam.

4589 Swaminathan, N., Typist, Government College for Men,
Kumbakonam.

4592 Syed Mohammed, A., Co-operative Senior Inspector/Auditor
Nagapattinam, Office of the District Co-operative Audit
Officer, Kumbakonam.



ook Society, Godown, Thiruvanmiyur, = Madras-41.
, Subject Teacher (Zoology) Governmznt Higher
:condary School, Nandanan.
[sera, D., Junior Assistant, Government Higher Secondary
~ School, Nandanam, Madras-35. .
Meerabai, M., Typist, Office of the Superintending Engineer
- (Investigation), Tamil Nadu Electricity Board, Madras-2.
‘Moham:d Jalaluddin, K. K., Sales Tax Callection Inspector,
~ Office of the Commercial Tax Officer, Purasawalkam,
~ Assistant Circle, Madras-7. ;

Mohamzd Barack, S., Junior Assistant-cum-Typist, Office
of the Estate Officz I, Slum Clearance Board, Madras-1.
Mohankumar, B. C., Junior Assistnt, Office of the Superin-
tending Engineer/Operation, Ennore Thermal

_ Station, Ennore, Madras-57.

5 Mohanraj, S., Junior Assistant, Office of the Commissioner

Highways Rural and Central Excise Administrative Depart-

ment, Madras-54. - ;

Moorthy, L., Office of the Director of Adidravidar and
Tribal Welfare, Chepauk, Madras-5. :

L Mullai, K. S., Junior Assistant, Office of the District Educa-
tional Officer, Madras East, Madras-2. - §
Murthi, V., Junior Assistant, Office of the Superintending
Engineer, Project Civil Hydel, 801, Anna Salai, Tamil
Nadu Electricity Board, Electricity Avenue, Madras-2.
Murugayyan, P., Junior Assistant, Office of the Tamil = Nadu

Public Service Commission, Madras-2. :
Murugesa}n, S., Tamil Teacker, Government Higher Secondary
0ol,

Redhills, Madras-52. :
Muthukrishnzn, S., Typist, Office of the Dircctor of Animal
Husbadry, Central Office Buildings  (B. H.), Madras-6.-
Neela, R., Junior Assistant, Director of Government Examina-
tions, Nungambakkam, Madras-6. i
Namasivayam, C., Typist, Tamil Nadu Housing Board.

2 Nirmala, R., Junior Assistant, PAR (Per-G) Department,

T. N. Secretariat, Fort St. George,Madras-9.

y }%mla Devi, S., Junior Assistant, Tamil Nadu Electricity

oard,Madras.

) Narayanasamy, G., Junior Assistant, Central Aocounts
Department, Corporation of Madras, Madras-3.

Narasimhan, D., Subject Teacher in Tamil, Government
Higher Secondary School, Pallayaram, Madras-43.

Natesan, S., Steno-typist, P. C. To Joint Director (Textiles)
Directorate of Handlooms and Textiles, Kuralagam, ITnd
Floor, Madras-1. ;

Navaneethapandian, G., Junior Assistant, Special Investi-
gation Directorate of Vigillance and Anticorruption,
Madras-6.

Navanegtham, S., Typist, Office of the Inspector General of
Registration. First Ling Beach Road Madrass].

Pachaisppan, M., Typist, Stanley Medical College, Madras-1.

Palanceswari, C., B. T. Assistant, Government Welfare High
School, Meenambakkam, Madras-27. ;

6924

L et

6932
[ 6950

6951
Deputy Registrar of Co-operatiye Societies (Distribution),
North Zone, Madras-17.

Palani, N., Junior Assistant, Tamil Nadu Civil Supplies
Corporation Limited, Madras Region, Egmore Rail head,
Madras-8. :

Pandurangam, D., Junior Assistant, Office of the SE/GCC,
Madras-, 37, Whites Road, Madras-14.

2 Pandiarajan, M., Junior Assistant, Office of the Inspector=

) General of Region, Madras-1.

Palani, N., Junior Assistant, Directorate of Collegeiate Edu=
. cation, Madras-6.

| Parvathiammal, A., Steno-typist, Tamil Nadu Khadi and
Village Industries Board, Kuralagam, Madras-1.

- Paramanandam, B., Special Revenue Inspector, U.L.T.
_ (Collection) Taluk Office, Saidapet.
“Paranjothi, D., Junior Assistant, Government T.T.B. Hospital,
Madras-12.
- Parvathy, M., Junior Assistant, 1 (TN) Composite Technical
- REGT, N.C.C, College of Enginerering, Guindy, Mad-

6954

155 Tas-25. 4
- 6987 Parvatham, S., Typist, Office of the Director of Backward
e Classes, Chepauk, Madras-5.
arthasarathi, V., Junior Assistant, Office of the Director of.

A?griéultme, Madras-5.

Poyer

Pulaniyandi, K., Senior Inspector (distribution), Office of the

Zh ; ~ SPECIAL TESTS—cont.
* THE ACCOUNT TEST FOR SUBORDINATE OFFICERS, PART I—-NOVEMBER 1980—cont.
: : Second Class—cont.

: MADRAS—cont, A =3
Perumal, R., Assistant Store-keeper, Tamil Nadu 6995 Prabakaran,P.A., Typist, Office of the Superintending Engineer,

6996

7003
7005
7006

7007
7008

7009
7013
7016
7019
7022

7023
7025
7026
7027

7029
7031
7032
7033
7034
7035
7038
7040
7041
7042

7045

7049
7050
7052
7053

7055

7058

7059
7061

Operation, E.T.P.S. Ennore, Madras-57. s
Prakasam, D., Senior Inspector, Office of the Deputy Registrar
(Housing), Madras Region deputed to work as the Senior
Inspector]Accountant,.The city Co-operative House Site,
Distribution Society Limitcd, Madras-82. #
Prema Jaya Ponroj, Junior Assistant, Tamil Nadu Electricity
Board, Secretariat Branch, 800, Annasalai, Madra-2,
Pitchai, G., Lab Assistant, Tamil Nadu Poultry Development,
Corporation. ; s
Premalatha, R., Steno-typist, Office of the Director of Madical
Education, Madras-5. S
Premakumari, R,, Typist, Department of Poultry Science,
Veterinary Collage, Madras-7.
Prema, K. R, Junior Assistant, Madras Electricity Board
Distribution (South), Office of the A.A.O. Adayar, Revenue
Unit, 37, I Main Road, Gandhi Nagar, Adyar, Madras-

20.

Premalatha, S., Junior Assistsnt, TWAD Board, Secretariate,
Mount Road, Madras-2.

Ponnappan, C., Assistant, Registrar’s Office, High Court,
Madras, ; ; )

Ponnuswamy, K., Junior Assistant,Office of the Superintending
Engineer, Gen Basin Brigde Powsr House, Madras-12.

Patchamal, M., S.E. Generation, B.B.P.H., (T.N.EB.)) %
ADE/Boilers, Madras-12. ! :

Paul Raj Nesamony, A., B. T. Assistant, Government Higher
Secondary School, Tiruvalangadu, (Via) Arokonam (RMS),
Chengalpattu district.

Paulus, D., Junior Assistant. T.N. Labour Welfare Board
1Ird Floor, Thenampet, Madras-6. -

Peer Mohammed, S., Junior Asistant, Regional Transport
Office, Madras (South), Madras-28.

Petricia Chandravadhani, P., Junior Assistant, Office of the
Assistant Director of Fisheries, Chengelput, Madras-6.

Perez, T., Assistant Professor, State Counsil of Educational
Research and Training, Office of the Director of School
Education , Madras-6.

Pushpavalli, K., Junior Assistant, A.A.O.[Ambattur/MES
(D) North, Tamil Nadu Electricity Board.

Radha, R., Typist, Office of the Director of Medical Services
and Family Welfare, Madras-6.

Radha, V. L., Typist, Office of the Director, M.V.M.O.,
Madras-83.

Radhabai,A., Telephone Operator, TWAD Board, Secretariat,
Madras-2. .

Radha Bai, R., Assistant, Health Department, Corporation of
Madras, Madras-3. :

Radha Bai, P., Assistant, Tamil Nadu Adidrayidar
and Development for Corporation, Villupuram.

Radhakrishnan, K. V., Junior Assistant, Government Indus-
trial Training Institute, Ambattur, Madras-98.

Radhakrishnan, T. R., Junior Assistant, Vyasarpady Division,
Tamil Nadu Housing Board, Madras-39,

Radhakrishnan, V., Junior Assistant, IV Metropolitan
Magistrate’s Court, Saidapet, Madras-15. 4

Radhakrishnan, V., Junior Assistant, Drugs Inspectors Office,
Government Hospital, Tiruvannamalai, - North Arcot

= Dlsl‘l’ift. g - g

agunathan, P., Store-keeper II Grade, Madres Electricit

System (North), Tamil Nadu Electricity Board. e

Raja, D., Typist, I. O. G. & Government Hospital fi
204 Childzen, Egmore, Madzs 3 Pl veneh
aja, P. R., Assistant, District Office (South), Corporati

‘Madras, Madras-3. : ) e

Raja Boopathy, S., Junior Assistant, Commercial Taxes and
Religious Endowments Department, Secretariat, Madras-9.

Rajadhas, C., Store-Keeper, II Grade, Madras Electricity
System South, Tamil Nadu Electricity Board.

Rajagopal, A., Junior Assistant, Office of the Executive
Engineer, Special Division TIT, Tamil Nadu Housing Board
A. A. Nagar (West), Madras-101, )

Rajagopalan, M. K., Junior Assistant, Office of the Assistant
Accounts Officer, Tamil Nadu Electricity Board, Madu-
rantagam. 2

Rajagopalan, R., Typist, Office of the Superintending Enpi
(Distribution), M.E.S (Noerth), Madras-2. Ty

Rajakumar, A.,Junior Assistant, Government Hosptial_ Thir.y,
vannamalai, North Arcot District. Ry



7065

7067
7069
17073

7075
7077

7079
7080
7082
7083

- 7085
7086

7088
7089
7091
7095
7096
7097
7099
7100

7101
7102

7103
7104
7105
3 7109
) 7111
112

115
7119
7122
7124
7125
- 7126

Lot
&

TE OFFI

Corporation of Madras, Madras—3

Rajalakshmi, D., Assxstant Corporation of Madras.

Rajalakshmi, K., Typist, Directorate of Employment and
Training, Ch.,pauk Madras-3.

Rajalakshmi, M., Junior Assistant, Office of the Assistant
Accounts Oﬂicer Adyar, R‘.,venue Unit, Madras

Electricity System (D) South, Madras-20.

Rajulakshmi, S, Syeno-Typist, Office
of Labour, Teynampet, M .dras-6,

Rgtlakshml V. R., Typist, Office of the Assistant Direcrtor of
Fishcrics (Marlne Boilogy), Madras-5.

RaJamohan, A., Junior Assistant, Government Central Press,
Madres-1.

Rajumuzl, A., 159, G-3 Police Line, Kilpauk, Madras-10.

Rajamuu, 5% Typlst Office of the Profcssor and Head Live-
stock Resecrch Station Katrankolattur-P.0.

Rajan, C., Junior Assistant, Oﬂice of the Director of Govern-

- ment Exumnaton, deras-6

.R:u wn, R. E., Chi.f Pharmacist,. E LIS Dlspensary Mount

Road, M_ldras-6

Ragapandlm, C., Post Graduate Teacher, Goverment Higher
Secondary School Tiruthani.

Rajaram, P., Junior Assl:tant Tamil Nadu Housing Bozrd,
Nandanam, M dras-35

Rajarethinam, V., Senior Inspector of Co-operative Societics
Auditor, Office of the District Co-operative Audit
Officer, Taylors Road, Kilpauk, Madras-10.

Rajasckaran, P., Typist, Officc of the S.E./Transmission,
Tamil Nadu Elccmcxty Board, Madrax-2.

Rajasckaran, S., Upper Division Inspector, Office of the
Deputy Commercial Tax Officer, Puzhal Check Post,
Puzh.l; M udras.

Rn_,asc.kharan,B Assistant, Secretariat, Social Welfare Depart-
ment, Madr. as-9

Rz aslgamml,P Chi=f Pharmacist, Institu e of Child Health
and Hospital for Children, Madras-8.

Rajendran, C., Junior Asslstant Directorete of Treasuries
and Accounts, Madras-35.

Rajendran, G., Steno-Typist, Tamil Nadu Housing Board,
Madras-35.

Rajendran, K. R., Junior Assistant, Office of the Accounts
Offic:r (Funds) Fort St. George, Mudras-9.

Rajendran, S., Junior Assistant, Directorate of Backward
Classes, C :pauk, M idras-5.

R jeswari, S., Steno-typist, Tamil Nadu Poultry Development
Corporanon Limited, 561, Anna Salai, Madras-18.

Raju, K., Junior Assistant, Officz of the Director of Town
and Coumry Planning, 807, Anna Salai, Madras:2.

Raju, K., Typist, City Civil Court, Madras.

Rama, T Steno-Typist, Department of Rhemnatolotgy,
Governm‘nt General Hospital, Madras-3.

Rama Bai, N., Typist, Office of the Deputy Commissioner of
L;bour-I Madras-6.

Rama Bai, P., Steno Typist, Metropolitan Magistrate’s Court,
Egmore, Madras-8.

Ramachandran, A., Junior Assistant, Tamil Nadu Civil
Supplizs Corporatlon Egmore Rail Head, Madras-8.
Ramnachandran, K., Junior Assistant (Store Keeper), Tansi

‘Furniture Works, Guindy, Midras-32.

Ramachandran, L., Typist, SIDCO, No. 5, Greams Road,
Madras-6.

Ram chandran, O., Headmaster, Government  Higher
Szcondary Schoo‘ Athoor; Dindigul Taluk, Madurai

ict.

Rmr??:gaidran. U., Record Clerk, Sclection Grade, Office
of the Principal,  Police Training College, Madras-83.

Ram-krishnan, C., Typist, Dircctorate of Exscryicemen’s
Welfare, 5, Prakasa Mudali Street, T Nagar, Madras-17.

Ramakrishnan, N., Junior Assistant, Office of the Assistant
Director of Animal Husbandry, Trivellore.

Ramakrishnan, P., ﬁltgf; Ass:stant, Educational Department

ation of

RarS:krgghnanr Vi as Selecuon Grade Cashier, Madras Taluk

adr(s-

Ragam,hgd Office of the Assistant Accounts - Officer,
Revenue Umt Tamil 2Nadu Electricity Board, No. 62,

laja Roal ‘Madras-

Ra;vain?orthy,dl’{ Junior Assistant, Tamil Nadu Electricity

of the Commissioner |

7136

7137
7139
7144

7145 R

7146
7147

7150
7154
7155
7156

7157
7160

7161
7162
7164
7165
7168
7175
7176
7180
7182
7184
7185

7187
7188
7190

7191
7192
7193
7195

7199
7201
7204
7205
7206

7207

Board, Office of the SE. 1 Operatlon EFaP:S: Ermore, R

Madras-57

‘Rani, S., Typist, Office of the Inspector General of Pohqe.

, PART
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- Rejakumr Dcvadoss, T., Shroff, Revenue Department,

Ramammourthy P.M Semot I
Co-operative Rural Bank Limited, T
Ramanathan, M., Junior Assistant, Tamil
Besant ‘Iagaervmon.Madms-Qo :
Ramaraj, S., Junior Assistant, Perarignar A
of Technology, Gumdy Madras-25., B
na

amasamy, K., Junior Assistant,
Madras9. e
Ramasamy, K., Typxst Directorate of Em:
Training, Ma adras-5. s s
Ramasamy, M., Typist ,Office of the Ds
Gcneml of Pclxce C1D (Givil Supplies) 7

3 Road, Madras-4. eﬁns
amzsubbu, R., Re Inspector,
Taluk Office, Snpe:ﬂnbud £
Rangamani, P. K., Assistant, Revenue Department,

ration of Madras : ¥
Rangan, S., Typist, Office of the Divisional Fn'e
Madras Cnty Jorth Division, Madras-§.
Ranganathan, C., Junier Assxstant, Tamil Nadu
Board, Kllpauk Revenue Unit, Madras E]ecm
ys'em (D) North, Chetput, Madras-31,
Ranganathan, M. R Junior Assisstant, Madns
College, Madras-3.
Rangasamy, S., Senior Inspector, Office of the Deputy R
trar of Co-ope[atwe Sccieties, Saidapet.
Rax}b[ dG Assistant, Reyenue Department, Corpor‘ on
adras,

Planning and Co-ordination, Madras-4,

Rathnabai, T., L. D.C., Central Accounts Department,
Corporation of Madras. .

Rathanam, K., Junior Assistant, Office of the Accoun
Officer (Funds) Fort St. Georg Madias-9. RS

Rathinam, E., Selectica Gr st, Government
Leprosy Contio! SEEC

Ravindranath, B., Tels; Jovernment T.T.,
Hospital, Madras-12. * ‘

Ravindran, K., Assistant, i« Nadu Legislative Asseml
Departmem Fort St. George Madras9. - <

Revathy, V., Steno-typist, Director=*~ * Town and Countr?
Plan.nmg 807, Anna Salai, M1 .,

Robert, A., Junior Assistant, "Office (L'%e Regional Transport,
Ofﬁcer, Madras Central, Midras-

Rohini, K., Junior Assistant, Office of the Superintending -
Engmeer (Generation) B.B.P.H. Midras-12. &

Rohini, C., Counter Assistant, Khadi Kraft, Tamil Nadu
Khadi and Village Industries Board, Kuralagam, Mad
ras-1.

Roja Bai, M., Assistant, Office of the Commercial Tax Oﬁice
Annasalai, 11T, Assessment Circle. =ig]

Rosaline, D. P. Graduate Ass stant, Govemment Welfare
High School, Vadagarai, Madras-52. =

Rubalingam, P., Special Grade Junior Assnstant General
Accounts Section, Basin Bridge Power House, Tamil Nadu 4
Electricity Board, Madras-12, 5]

Rukmani, V., Ass:stant (Selection Grade), Government
Higher Secondary School, Anakaputher, Madras-70.

Rukmani, N.K., Junior Ass’ stant Office of the SE/Protectlgn
and Commumca.tlons Madras-2.

Ruth Suguna Kumari, R. D., Typist, Dastnct Educanomﬂ &l
Officer, Tunvallur A,

Sachithanadam, P. Senior Inspector of Co-opemtxye
Sccieties, Office of the Deputy Registrar, Lecturer Autho-
rised Pay drawing Officer, Co-operative Traming CoItege
Anna Nagar, Madras-40. :

Sadaiyandi, S., Junior Ass:stant Office of the Director of
Rehabllttatnon Chepauk, Madras-5.

Sadasivam, S., Typist, Range I, ElectncalDepaltment Corp =

ration of Madras * : ]
Sakunthala, C., Ass'stant, The High Court of Madras. : ;&
Sakunthala, K., Helper, Madras Electricity System, Madras-& fu

Sakunthala, M. S., Assistant, Mechanical EnglneenngDepa.rt 1
ment, Corporanon of Madras.

Sakthivelayutham, T., B.T. Assistant, Government Adldmﬂmli
Welfare Higher Secondary School Kannigap
Madras-12. -
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RAINFALL AND CROPPING PATTERNS
KERALA

INTRODUCTION

1-1 The human population of the country is esti-
mated to rise from the 1971 Census figures of 548
million to 935 million in 2000 AD. This rise calls
for increased production. Land resources being
limited emphasis has to be placed on increasing pro-
ductivity per unit area. Temperature and other
climatic conditions being favourable for crop pro-
duction throughout the year over most parts of the
country, it is possible to grow more than one crop in
a year provided water, the most important input,
is available. In some parts of the country, the rainy
season is long enough to provide scope for double
cropping. This potential i8 yet to be fully exploited.
Thsre is scope for increasing irrigation resources in
the country, but our estimates show that the area
under irrigation is not expected to be more than 42
per cent of the total cropped area even in 2000 AD.
as against 22 per cent in 1970-71. Therefore, judi-
cious utilisation of direct rainfall and irrigation
water, singly and in combination, will have to be
thought of for increasing production.

12 Farming technology hasso advanced thatit 1s
possible to increase crop yields even under rainfed con-
ditions, but the choice of crops would have to depend
upon the amount and distribution of the prevailing
rainfall. Additionally, it will be necessary that the
maximum possible quantity of rain water 1s conserved in
ponds and pools situated either within the farm area
or elsewhere, in soil profiles and underground storages
so that the same could be readily used to saye crops
in times of watet stress. Not only in rainfed farming
but even under irrigated conditions, one will have
to plan for the most economic and efficient use of
water so as to derive maximum possible be_neﬁt from
rainfall and reduce dependence on irrigation. This

necessitates a close study of the existing cropping
patterns vis-g-vis rainfall patterns aimed at determining
the nature of changes needed in the former. The
cropping patterns depend primarily on the soil and
climatic factors but the evolution of a cropping pattern
in course of time is the combined effect of soil, climate,
food habits and requirements and economic factors.
In the context of increasing production, it is necessary
to examine the cropping patterns from a scientific
angle and find out possible alternative patterns having
higher potential. Accordingly, the Commission under-
took a comprehensive study of the rainfall and cropp-
ing patterns of the country using taluk or tehsil as
unit of area. It covered several other relevant factors
such as orography, land s data, human and livestock
populations, soil and climate, the object being to
make, as far as possible, an integrated assessment.

1-3 Chapter 14 on Rainfall and Cropping Patterns
of the Commission’s Report presents a consolidated
account of the data collected together with analysis
of their inter-relationships on all-India basis. In this
analysis the Commission has been greatly benefited
by the discussions with the concerned officers of State
Governments. It was realised that by condensing the
vast amount of information collected from each
State into the small space of a chapter, many impor-
tant and peculiar features of individual States were
likely to be missed and hence the data and analysis
of each State have been presented in separate volumes.
The manner of presentation is similar to Chapter 14.
It has also been considered desirable to include in
each State volume the methodology and suggestions
for future cropping patterns, which are practically
the same as given in Chapter 14.

2 METHODOLOGY

2+1 The chief features of the study are (a) use of
taluk or tehsil as unit of area for all basic data and
analysis; (b) introduction of ched numerical forms
to express patterns of distribution of monthly rainfall
throughout the year, ¢rop and livestock; () inclusion
of information on orography, temperature, evapo-
transpiration, rainfall, soil, _irrigation, Jand use,
human and livestock populations and yield perfor-
mance of crops, all of which influence In different
ways and degrees the Cropping patterns of 8 place
and (d) presentation of coded information on rain-
fall, crops and livestock on 1 : 1 million scale maps.

Rainfall Patterns

22 A major feature of Indian rainfall is that the
southwest monsoon season (June to September)
accounts for 70 to 95 per cent of the annual rainfall
throughout the country except in the south east penin-
sula and Kashmir and adjoining hill areas. The
monsoon as well as the annual rainfall show large
fluctuations from year to year but, as stated in Chapter
13 on Climate and Agriculture, there is, no significant
evidence of any trend or periodicity in either of them.
Considered in relation to crop production, the total



anfiual or seasonal rainfall does not have much sig-
nificance and what is important is its distribution
during the period of growth of different crops. A
relévapt uestion, therefore, is whether rainfall should
{e examined :one a weekly, fortnightly or monthly
®isis, The coefficient of variation (CV) of monthly
rainfall is as high s 40-30 per cent even in the rainiest
month of July over most of the central, nmorthern
and eastern India In the south, excluding the west
coast, CV is higher and varies from 60 to 100 per
cent. The variability of weekly or fortnightly rain
fall being still greater, makes the use of either of them
undependable as indicators of rainfall distribuition.
For a macro-siudy like the present, monthiy rainfall
data which are more dependable and also the most
convenient to handle bave been used.

2.3 In order to relate crop production with rainfali,
certain norms have to be assumed depending on the
duration of the crops and their water requirements.
On the basis of available information and the fact that
most crops mature in about 90 days, the following
broad norms have been drawn up :

() Rainfall greater than 30 cm per month
(cm pm) for at least three consecutive
months would be suitable for a crop like
paddy whose water need is very high.

(i) 20-30 cm pm for not less than three conse-
cutive months would be suitable for crops
whose water need is high but less than that
of paddy, for example, maize and black
gram.

10-20 cm pm for at least three consecutive
months would be suitable for crops requit-
ing much less water, e.g., bajra and small
millets

(iii)

5-10 cm pm for three consecutive months
would be just sufficient for crops which
have low water requirements, e.g., moth (P.
aconitifolius) and cphemeral grasses.

(iv)

(v) Rainfall less than 5 cm pm for three conse-
cutive months is not of much significance
for crop production.

5.4 For denoting. the year’s rainfall distribution
using monthly, totals, a convenient code in letter
symbols with numerical subscripts explained below,
has been evolved. The letters A to E in Table 1
indicate the ranges of monthly rainfall and the sub-
scripts to these refer to the number of months having
these ranges of rainfall e.g., A, indicates two
months with rainfall greater than 30 cm pm. The
ranges correspond to those stated in the preceding

paragraph.

TasLe 1
Code for Rainfall Data
Symbol Monthly rainfall
cm pm
A+ Greater than 30
B 2030
c 10—20
D* 5—10
Ex Less than 5

+An examination of monthly rainfall in the country shows
that except for areas in the west coast and some hill stations
in extreme north-east, normal monthly rainfall seldom
exceeds 40 cm.

#In distributions containing ranges of rainfall covered by A or
B termed briefly as A & B types amounts less than 10 cm
are not so significant and their frequency is generally small. To
reduce the number of combinations, D is omittedin A orB type
distributions; instead E is used to denote less than 10cm pm.
Thus B; E, would denote two months of 20-30 cm pm and two
months less than 10 cm pm rainfall.

The southwest monsoon months of June to September
being the principal rainy season dominate the rain-
fall distributions of the country. To indicate the
season’s importance monthly rainfall distribution
during June to September is shown in brackets in
tha wnnual patterns. To the right of the bracket
is the distribution for the post-monsoon month,
namely, October to January and to the left that for
the pre-monsoon months, namely February to May.
In order to explain how such a coded rainfall distri-
bution written in symbols with numerical subscripls
has to be interpreled, a hypothetical example may be
considered. D; E; (Ay B; C() C; Dy, in  which for
each of the three periods, the symbols are in order
of decreasing rainfall which is not necessarily the
calendar sequence, can be explained as under

() D; Es represents the peried February to May
in which one month’s rainfall (usually May)
is i the range of 5-10 cm and the remaining
three months get less than 5 cm pm.

(ii) A, By C; represents the period June to Sep-
temtber, in which two months (usually July
and August) get more than 30 cm pm rain-
fall, one month (September) gets 20-30 cm
and the remaining month, ie. June gets
10-20 cm.

(i) C; Dj represents the period October to
January in which October gets 10-20 cm
rainfall and the rest 5-10 cm pm.

Boundaries of Rainfall Zones

2+5 Since the differences in monthly, seasonal and
annual rainfall are not large within short distances,
linear interpolation of rainfall data is permissible.
Rainfall data bejng point measurements, isolines
for the same or nearly the same type of distribution
of monthly rainfall can, therefore, be drawn, These
isolines may not necessarily follow the boundaries of
taluks which are taken to be unit of area in this



study and hence for delineation of boundaries the
following procedure has been adopted :

(i) Where variations are small, isolines follow
the taluk boundaries;

(i) where variations are large, isolines delinecate
the zone boundaries; and

(ili) any taluk, more than three quarters of which
lies outside of a zone is not considered a part
of that zone.

26 If an identical distribution is observed over two
or more adjacent taluks a pattern is said to have
evolved and the area covered by it is distinguished as
a zone and indicated suitably by a Roman numeral,
Rainfall patterns have been identified for the whole
country wusing the methodology described above.
The data used for the analysis are the monthly nor-
mals of rainfall (1901 to 1950)! and the patterns and
zones are depicted on all-India map which forms
part of Chapter 14 on Rainfall and Cropping Patterns
of the Commission’s Report.

Cropping Patterns

2.7 The basic data for the study of cropping patterns
of the country are the areas under different crops in
each of the taluks. A large number of crops are
grown in a taluk but most of them occupy small
areas, often less than one per cent of thetotal cropped
areas of the taluk. With a view to limiting the number
of crops constituting a pattern only those crops are
considered which individually occupy 10 per cent
or more of the gross cropped area of the taluk. In
this process, several crops have to be excluded, even
though they may be otherwise important. The mini-
mum limit has been fixed at 70 per cent, so that the
number of crops, which together cover at least 70
per cent of the gross cropped area, and in which
none occupies less than 10 per cent, is not large. Trial
computations have shown that in such distributions
any crop occupying more than 10 per cent area Is
rarely omitted and the number of crops hardly exceeds
five.” When the same distribution holds good for two
or more adjacent taluks, a pattern is obtained.

2.8 As in the case of rainfall, percentage area cover-
age by crops is expressed by means of numerical
subscripts affixed to crop symbols shown in Table 2.
The list of crops given below is comprehenswe,'apd
will hold good for all the States.

TABLE 2
Crop Symbols and Area Intervals

Crop Symbol
1 rice Pd
2 wheat w
3 jowar (kharif) Ik
4 jowar (rabi) I
5 bajra B
6 maize M
7 vagi R
8 small millets Mt
9 barley Ba

TABLE 2 (Contd.)

Crop Symbol
10 Oats Oa
11 gram G
12 pigeonpea (tur) T
13 pulses other than pigeonpea

and gram Pu
14 groundnut Gn
15 oilseeds other than groundnut (o]
16 cotton C
17 jute Ju
18 other fibres Fb
19 sugarcane S
20 potato Pt
21 vegetables v
22 fruits Fr
23 tapioca Ta
24 plantations L
25 fodder F
26 chillies Ch
27 tobacco To

Area interval Subscript
(per cent)

70 or more 1
50—170 2
30—50 3
10—30 . 4
less than 10 5

The crop code contains the crop symbo! and the
appropriate subscript. In writing crop distribution
the first crop has always the highest area but the rest
may not necessarily follow the order of decreasing
areas. For example, crop distribution, C; Jry Mt,,
means that cotton area is 30-50 per cent, and jowar
rabi and millets each occupies 10-30 per cent of the
gross cropped area, the total being 70 per cent or
more. Two or more taluks having the same distri-
bution of crops constitute a pattern. Cropping
patterns so derived have been indicated on maps
of 1 : 1 million size.

Relative Yield Index of Crops

2.9 Besides the absolute figures the yield of a crop
has also been expressed as per cent of all-India aver-
age which is called Relative Yield Index (RYI). Re-
lative Yield Index values have been computed for the
principal crops on the basis of (1968-69 to 1970-71)
data available in the records of the Directorate of
Economics and Statistics, Ministry of Agriculture
and Irrigation.

Livestock Patterns

2.10 The livestock patterns are relevant only in-
sofar as these are related to production of fodder
and feeds. As talukwise data were not available
for the livestock Census, 1972, those of 1966 Census
as published by the States have been used. The
animals considered for livestock analysis are shown in
Table 3 together with their symbols.

1 Memoirs of India Meteorological Department, Volume XXXI, Part 3, 1962 -



TasiE 3

Livestock Symbols

‘Category Symbol .
cattle ¢
male
(over 3 years) Cm
female
(over 3 years. Cf
young stock
(under 3 years) Cy
buffaloes :
male
(over 3 years) Bm
female
(over 3 years) Bf
young stock
(under 3 years) By
sheep S
goats G
horses, mules and ponies H
donkeys D
camels Ca

pigs P

The livestock patterns are expressed in coded form
in the same manner as the cropping patterns.

Soils

211 Soil data on a taluk basis are not a vailable for
all the areas of the country. As such, soils have been
discussed in a general manner using the traditional
nomenclature in describing their characteristics.

Other Data

2.12 The sources of other data featuring in the study
are given below :

item source

taluk ¢ rea States’ Census Reports 1971.
or from the data furnished by
the States in their land-uge

returns.

orography Maps of the Survey of Indj
and National Atlag Organis:
tion

temperature Climatological Tables of Ob-

servatories in Indjg India
Metearological  Dengy
1931—1960 nprmals partment,

item Source

evapotranspiration Scientific Report No. 136 of the
India Meteorological Depart-
ment, 1971

Census of India, 1971

Basic data pertaining to la d
utilisation statistics obtainc 1
from the States and refir
mostly to 1969-70.

human population

irrigation and land use
statistics

Presentation of Information

2-13 The tables required for following the text are
given in the text itself at appropriate places, whereas
the basic data are appended as follows :

ArpeNDIX 1 Land Use (1970-71) and Popula-

tion Statistics.
i

APPENDIX 2 Districtwise  Livestock Popula-
tion—1966.

APPENDIX 3 Zonewise Information on Rain-
fall, Rainy days and Cropping
Patterns

APPENDIX 4 Districtwise Area wunder Princi-

pal Crops

2.14 Rainfall, cropping and livestock patterns of
cach State are indicated on maps in the 1:1 million
scale and given in Appendices 5, 6, 7 respectively. In
the case of rainfall patterns, the zonal numbers in
State maps have been given in Roman numerals and
their all-India equivalents as used in Chapter 14 of the
Commission’s Report have been shown in three digit
Arabic numerals within brackets.

Variation in Methodology in the
case of Kerala

2.15 In the case of Kerala, land-use, crop and live-
stock statistics are available at the district level only.
Data for the newly constituted district of Malappuram
have been furnished by the State Government for
1970-71 only. It is also noted that the variations
from 1969-70 for the other districts are negligible.
Hence, the data analysed in this report relate to
1970-71 covering all the ten districts of the State.
Livestock Statistics used, however, relate to the
1966 Census,

2.16 For the study of the orographical features,
maps on the scale of 1:1 million were utilised. As a
number of districts extend to the western Ghats, the
height variations in the eastern taluks are
very considerable from near sea-level to 1000-2000
masl. or higher. Such variations affect significantly
the rainfall and temperature distributions and con-
sequently the cropping patterns too. The areas of
the districts have been taken from the Census Report
for 1971. These differ slightly from the figures
received from the State. In regard to soils, the
latest soil map of Kerala State on a scale of 1:1
million, as prepared by the All-India Soil Survey
Organisation has been used,



3 GENERAL FEATURES

Area

3.1. The area of Kerala State is 38864 sq km.
;{'here were 10 districts in 1969-70 with areas ranging
,wJetween 1,884 sq km and 6,389 sq km. Alleppey is
the smallest and Kottayam the largest district in the
State with 1,884 and 6,389 sq km area respectively.

3.2 There were 56 taluks in the State in 1969-70,
their areas varying widely from 73 sq km (Kodungal-
lur-Trichur districts) to 2,262 sq km (Ernakulam-
Malappuram district). Fifty per cent of the taluks
have areas less than 550 sq km and nearly one-third
between 400 and 600 sq km. The width of the State
ranges from 11 to 120 km.

Elevation

3.3 The principal orographic feature of the State of
Kerala is the western ghats, running almost from
north to south and having an elevation of 1,500 masl.
{metres above sea level). The ghats are interspread
by passes, the most well known being Palghat gap.
Nearly 50 per cent of the area has an elevation of
over 75 masl and the remaining 50 per cent is between
sea level and 75 masl. Peak heights in the taluks
close to the ghats range between 1,000 and 2,000 masl.
Devikolam taluk has a peak higher than 2,700 masl.

Population

3.4 The population of the Stateis 21.35 million,
corresponding to a density of 550 per sq km (three
times higher than the all-India average). Kottayam
district has the lowest density of 326 in the State,
since 40 per cent of the geographical area of this dis-
trict is under forests. Population density in other dis-
tricts varies from 326 in Kottayam to 1,128 in Allep-
pey. According to 1971 Census, rural population of
each district exceeds 70 per cent, the average for the
whole State being 84 per cent. Districtwise popu-
lation density and rural population per sq km is given
in Table 4.

TABLE 4
Districtwise Density of Population and Rural Population
in Kerala
District Area Popula- Rural Rural
sq km tion popula- popula-
density  tion tion as
ﬁ;:rrj 5q ﬁ;rlsq percent of
population

Cannanore 5706 415 358 86
Kozhikode 3729 565 414 73
Malappyram 3638 510 476 93
Palghat 4400 383 334 87
Trichur 3032 702 620 88
Ernakulam 3271 729 528 72
Kottayam 6389 326 293 20
Alleppey 1834 1128 958 83
Quilon 4623 522 431 92
Trivandrum 2192 1003 742 74

2—T40AgrifT6

3.5 Distribution of taluks according to the popula-
tion density per sq km is indicated below :

population 51— 101~ 201— 301— 401— 50—
density 100 200 300 400 500 600
(per sq km)

number of taluks 1 3 8 1 5 4

population 601— 801— 100f— 1201— 1401—
density 800 1000 1200 1400 1600
(per oq km)

number of taluks 7 9 6 1 6
population 1601—2000 20012500  2501—3000
density

(per sq km)

number of taluks 3 1 1

About seventy per cent of the taluks have density
exceeding 500 and about thirty per cent have a density
of more than 1,000, Cochin has the highost density
of 2,775 followed by Trivandrum with 2,428, The
lowest population density of 76 is in the taluk of
Devikolam.,

Land use

3.6  Twenty seven per cent of the total geographical
area of the State is under forests. Kottayam, Quilon
and Trichur districts have 40—45 per cent forest area
followed by Kozhikode (35 per cent) and Malappuram
(27 per cent). The remaining districts have below
20 per cent area under forests. Alleppey has practi-
cally no forests. Fallow lands and pasture lands ar.
negligible. Barren uncultivable land is hardly 2 por
cent. Land under non-agricultural use is 7 per ceni.
The net sown area is highest in Alleppey (87 per
cent of total reporting area) followed by Trivandrum,
Ernakulam and Palghat (65 to 70 per cent), Malap-
puram {58 per cent) and Cannanore, Kottayam, .
Quilon, Trichur and Kozhikode (around 40
10 50 per cent). The State average for net sown area
is 56 per cent of reporting area. This is one of the
few States where area sown more than once is as high
as nearly a third of the net sown area. Land
utilisation statistics for the State during 1970-71 is
furnished in Table 5.

TABLE §
Land Use Statistics—1971-72
KERALA
Area Per cent of
(000 ha)  reporting
area
geographical area 3859
reporting area 3859
forests 1055 273
land not available for cultivation :
(a) area put to non-agricultural use 275 73
(b) barren and uncultivated land 72 19
(c) total 347 90
other uncultivated land excluding
fallow land :
{a) permanent pastures 28 07



TABLE 5 (Contd

Area  Per cent of

(1000ha) reporting
arca
(b) land under mise. trees, crops
and groves not included in
SoWn area 132 34
(¢) cultivable waste land 30 240
(d) total 240 544
fallow lands
(@) fallow lands other than
current fallows 23 06
(B) current fallows 24 0+6
(©) total 47 1.2
net sown area 2172 562
total gross cropped area 2933
area sown more than once 761
Jan Feb Mar  Apr Mgy  June
monthly
rainfall 2 3 5 11 25 67
per cent 1 1 2 4 8 22

3.9 The average annual rainfall increases from about
150 cm in the extreme south to 300 cm along the
coast near Alleppey and Cochin and is generally 300
cm or higher in the rest of the coastal belt, There
are two pockets of low rainfall in Kottayam district,
viz., Chinnar in Udumbanchola taluk (60 cm) and
Marayur in Devikolam taluk (136 cm). The rainiest
areas are Pirmed-Kottayam district (516 cm), and
Neriamangalam—Ernakulam district (558 cm),

3.10 The nature of variability (coefficient of varia-
tion—CV) of monthly, seasonal and annwal rainfall
is given in Table 6.

TABLE 6°

Variability of Monthly, Seasonal and Annual Rainfall in
Kerala

Monthly rainfall :

January CV exceeds 100 per cent
February . . .
March only in south of Cochin, CV is lower than
100 per cent. R
April . in south of Cochin CV is 50—60 per cent
aniinthe rest of the area CV is 60—80
per ceat
May coast—Iess than 80 per cent
rest including
Trivandrum area }80—100 per cent
June narrow coastalarea 30 per cent

rest excepting
Trivandrum area } 30—40 per cent.

Trivandrum greater than 40 per
cent

July 30—40 per cent

August 50—60 per cent excepting in Trivandrum
area where CV is higher at 60—80 er
cent

September 60—80 per cent

October 40 per cent or less in the central areas
of theState & 40—50 per cent inthe rest
of the State '

ember in south of Cochin CV is less than 60 per
Nov cent and 60—80 per cent elsewher%
December in north of Cochin CV is greater than 100

per cent & in the rest of the State fess
than 100 per cent

3.7 The net irrigated area increased from 411 thou-
sand ha (19.3 per cent) of the net sown area in 1967-68
0 423 thousand ha (19.5 per cent) by 1969-70.
Fifty per cent of area is irrigated by canals and tanks
account for 17 per cent. Eighty one per cent of the
total irrigated area is under rice. Fiftyfive per cent
each of the total areas under rice and sugarcane are
irrigated,

3.8 Kerala State receives heavy rainall not only in
terms of annual total but also in its distribution
throughout the year. In fact, there is hardly a
month of the year when some part or other of the State
does not receive rainfall. The average annual rainfall
of Kerala State is 300 cm distributed as follows :

July  Aug Sept  Oct Nov Dec - Annual

68 42 24 31 9 5 292
23 14 8 10 3 2 —

Seasonal variability

January-February

in south of Cochin CV is greater than 100

per cent

and is below 100 per cent elsewhere

March—May

south of Cochin, 40—50 per cent

clsewhere 50 —60 per cent rising
to 80 per cent in a
small coastal area in
the extreme north

June—September

north of 11 °N Lat, CV is less than 20

per cent

rest 20—30 per cent

October—December

less than 40 per cent

Annual -
CV is less than 20 per cent in general
but less than 15 per cent in a small area in
the extreme north

Temperatures

3.11  The climate in the State is of the coastal type
with small order of varjations in temperatures (less
than 5°C along coast and 10°C in the interior) during
the year. The maximum and minimum monthly
normals are as follows :

Station Range of normal monthly temperature
©C)
maximtim minimum mean daily
Calicut 28 2329 22-0—25-8 26:2—29 4
Cochin 28-1-31-4 232—260 259283
Trivandrum 292327  22-3—25'1 26-2—28 -8

3.12  The highest temperatures on any individual
day have not exceeded 37.5°C in the coastal belt but
in the interior, temperatures exceeding 40°C have been
recorded. The lowest minimum temperatures have
generally beenr between 15 and 20°C, Normals of
daily maximum, daily minimum and daily mean
temperatures for five observatory stations in Kerala
are given in Table 7—9. -



Potential Evapotranspiration (PE)

3.13  The annual values of PE range betiween 140
to 150 cm along the coast and 160-170 c¢cm in the
interior, but rainfall is very much higher over most of

the area.

For example, annual PE of Cochin is 142

cm but rainfall is more than twice (310 ¢cm). Normal
PE valves for the observatory stations are given in
Table 10. The climate is generally very humid.

TABLE 7

Normals of Daily Maximum Temperature (°C)

Satiton Jan Feb Mar Apr  May June July Aug  Sept. Oct. Nov. Dec Annual
Calicut 317 319 32-6 329 325 295 282 287 295 304 311 316 30-9
Palghat 335 3547 374 360 334 293 281 288 30-3 307 318 32-1 323
Cochin 306 307 313 314 309 290 281 281 283 292 298 303 298
Alleppey 319 319 326 327 3146 295 28 -8 28-8 294 297 303 314 307
Trivandrum 307 -3 324 327 34 297 292 292 296 298 301 305 307
TABLE 8
Normals of Daily Minimum Temperature (°C)

“Station Jan Feb  Mar Apr  May June July  Aug  Sept Oct Nov Dec  Annual
Calicut 220 231 247 258 256 238 233 23-6 237 238 234 222 238
Palghat 223 230 245 253 248 233 226 231 231 234 230 222 234
Cochin 232 243 258 260 25-7 2441 237 2440 242 242 241 235 24-4
Alleppy 226 236 249 255 253 239 233 23.5 237 238 237 228 239
Trivandrum 223 229 242 2511 250 236 232 233 233 234 231 225 235

TABLE 9
Normals of Daily Mean Temperature (°C)
Station Jan Feb Mar Apr May June July Aug Sept Oct Nov  Dec  Annpual
Calicut 269 275 287 294 291 267 258 262 266 271 273 269 274

Palghat 279 2944 310 307 291 263 254 260 267 271 274 272 279
Cochin 269 275 286 28°7 283 266 259 261 263 267 270 2741 272
Alleppey 273 28-8 288 29°1 285 26+7  26°1 262 266 268 270 271 273
Trivandrum 26-8 273 28-4 288 283 265 262 264 266 267 266 267 271

TaBLE 10
Normal Monthly and Annual Potential Evapotranspiration (PE)
(mm)

Station Jan Feb Mar  Apr May Jupe July Aug  Sep Oct Nov Dec  Annual
Calicut 1389 141-¢ 1702 1538 1392 992 929 1023 1112 1132 1150 127:5 15057
Palghat 1657 1622 1920 1625 1513 108-2 1003 111-7 1232 1147 1219 149-0 1663 -1
Cochin 136-8 1350 1592 1380 1225 945 956 1006 1061 106-3 1074 121-8 14241
Alleppey 1334 1317 156-7 136:1 1236 98 -3 99.7 1042 1069 1076 1069 1249 14303

1202 124-2 11222 1057 1198 1484 4

Trivandrum 1320 1341 156-1 1400 1296 1027 1072

e
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4 RAINFALL ZONES TOGETHER WITH THEIR CROPPING AND LIVESTOCK PATTERNS

4.1 The State is divided into 9 rainfall zones, which
are given below :

Rainfall Zone Rainfall Pattern
I Ci D E; (B C) B By
It BiC E; (A1 B C) B C1 By
I By C Ey (A2 By Cp) By C1 By
v B;CiE;(A3B)) A BiEy
v ACEA)ABE
VI CiD;E,(A3Cp) B; G By
VI B1E3(A;By) Bi G B,
Vit C;D1E (B2 C) By Ci B,

X Dy E; (C4)B; C1 Dy

4.2 Zones VIII and IX are very small, even less than
ataluk. These have been demarcated separately
merely to indicate the difference in the distribution
of rainfall compared to the neighbouring areas. The
remaining seven zones are discussed in this section,
These seven zones can be grouped in to the following
three categories depending upon the dominance of a
particular type of rainfall in the four months of SW
monsoon :

Category of Rainfall zone
rainfall
BC 1
AB II, 11,
A IVio VII

Rainfall zone I—CyD;Ey(B;C3)B,E,

4.3 Only one taluk, Neyyattinkara of Trivandrum
district is in this zone, the remaining three taluks of
this district being in zone II. The cropping pattern
of the zone is : L Ta, (Pdy).

4.4 Area of the zone is 571 sq. km. and its popula-
tion density 980.

4.5 The eleva_tions range between sea-level and 300
masl. The soils are coastal alluvium, laterite, gra-
velly and red loamy.

4.6 The annual rainfall is a little over 150 cm,
There are two months of heavy rainfall—June and
October. June rainfall average 1s 29 cm (19 per cent)
and that of Qctober 26 cm (16 per cent of annual),
The months of April to November receive about 10
cm pm rainfall. May accounts for about 10 per cent
of annual rainfall. The zone is under the influence
of both the south west monsoon (June to September)
and north-east monsoon (October—December). Rain-
fall during June to September is 43 per cent and that
dulring October-November 30 per cent of annual,
The two seasons together (June to December) account
for ahout 80 per cent of the annual rainfall. The zone
has a long rainy season though in none of the months
does average rainfall exceeds 30 cmpm. Rainfall
rapidly rises in May and June and diminishes to 40
per cent of June in August and September. With the
advent of October, rain increases to about twice that
of September which level is maintained in November,
There is a substantial reduction in rainfall in Decem.

er to less than a third of November and it is negligi-
ble in January to March (2-3 ¢m pm.),

Rainfall Zone H—BI C2 Ez (Al B Ca) Bl Cl Ez

4,7 There are only 3 taluks, namely, Chirayinkil,.
Nedumangad and  Trivandrum of Trivandrum
district in this zone and the cropping pattern is :
L3 Ta4 (Pd4)

4,8  The area of the zone is 1,616 sq km and popu-
lation density, 1,003. According to 1971 Census-
three-fourths of the population of the district is rural,
and density of population 742. Talukwise, the popu-
lation density of Trivandrum is 2,428 followed by
Chirayinkil 1,209 and Nedumangad 465.

49 The heights vary from sea-level to 170 mas!
except in Nedumangad taluk where they vary from
100 and 1,900 masl. Laterite is the main soil of the
district except for coastal sand or alluvium and red

loamy soils in the eastern portion of Nedumangad
taluk,

4,10 Twenty per cent area is under forests and 8
per cent land is put to non-agricultural use. Fallow
lands and pastures are negligible, leaving a net sown

a‘rei of 70 per cent, the intensity of cropping is
high.

411 The annual rainfall of the zone is 200 cm in
105 days of rain. June is the month of maximum
rainfall,_receiving about 40 cm rain in 18 days and
accounting for 20 per cent of annual average. Tri-
vandrum gets 48 per cent and Attingal 52 per cent of
annual rainfall during south west monsoon. October
to December season gets 25 to 30 per cent of annual
rainfall.  April receives about 10 ¢m and May 21 cm.
June gets 40 cm and July 26 cm rainfall but it dimi-
gnshes rapidly to about 15 c¢m in September. There
is marked rise in October to nearly double that of
Sepetember. Nedumangad receives 34 cm rainfall
(16 per cent of annual). The district (zones I and II)
has a long rainy season with two periods  of two

consecutive months June-July and October-November
having more than 20 cm pm,

4.12 Plantation crops occupy about 43 per cent of

the cropped area, out of which, area of coconut is

32.5 per cent and of tapioca 27 per cent. Other plan-

tation crops are pepper, rubber, arecanut and

;as;hzwr;ut.f tl;Area undeé rice is 39 thousand ha @16
er cent of the cropped area i

of the district is :Lgp%u (Pd4)).’ the cropping pattern

4.13 Tapioca yield is only
average. Coconut, which
gross cropped area of the
yield index (about the sam
of arecanut is only 92 per

86 per cent of all-India
occupies a third of the
district, has 108 per cent
¢ as all-India). The yield
cent and less than all-India

ven below ;

. Autumn  Winter Summer Total
area in ‘000 ha 18+6 202 0-8 396
R.‘Y. Infiex 130 139 61 131
Rice yields of autumn

and wj
above all-India averages inter crops are well

v



4.14  Thirty-nine per cent of the total livestock of the
district are goats and 47 per cent are cattle; females
over 3 years being 21 and young stock 20 per cent.
Male and Female buffaloes above 3 years account for
5 per cent each and pigs 1 per cent of the total. The
number of sheep in the area is negligible.

Rainfall Zone TII—3B, C1 By (A2 B; C]) B, C E,

4.15 The taluks included in this zone are Karuna-
gapally and Quilon of Quilon district.

4.16 The area of the zone is only 592 sq km and the
population density of Quilon district is 522. Rural
population is 92 per cent of the total and the average
density for rural areas is over 480.

4.17 The zone is practically at sea-level, the maxi-
mum elevation being 100 masl. The soils are coastal
alluviom. A detailed discussion of crops, land use
etc. will be given under zone IV as most of the taluks
are included in that zone and the variations in rain-
fall are not very large.

418 The annual rainfall is about 240 cm in

115-120 rainy days. Like zones I and II, the month

of maximum rainfall is June with an average of 54 cm

in 22 days accounts for 22 per cent of annual precipi-

tation. All the months from April to November have

more than 10 cm pm rainfall. April rainfall in

12-14 cm. Rainfall in May is double of April in 12

rainy days and accounts for 12 per cent of the annual

average. July rainfall is 40 cm. August 25 cm and

September about 20 ¢cm. The other month of heavy

rainfall is October with about 27 cm in 12-13 days

followed by November (21 cm) in 10 days. December

rainfall is 5 cm. May to August rainfall is 25 cm pm

or higher. This pattern of rainfall is suitable for
paddy. All the months from May to November get
20 ¢m or higher rainfall.

Rainfall Zone IV—B; C; E; (A; By) A; B, E,

419 The districts and taluks included in the zone
and their cropping patterns are as follows :—

Cropping Pattern Taluks District
L3 Tay (Pds) Pathanapuram Quilon
Kottarakkara
Kunnathur
Pathanamthitta

35
2

2

Maudikkara
Chengannur
Karthigappally
Tiruvalla
Kuttanad
Ambalapuzha
Shertalai

L3 Tay (Pdy) Alleppey

33
3
2
L
”»

2

L, Pd, Vaikom

Kott
Devikulam (3/4 W) .

2

L; Pdy Kunnathunad
Kanayannur
Cochin

Enrakulam
»

1

420 The area of the zone consisting of 16 taluks
i1s over 9300 sq km. Most of the taJuks are below
800 sq km in area. Pathanamthitta (1976 sq km) is the
largest taluka in the zone.

421  In Quilon district, height variations are from
50 to 150 masl in Kottarakka and Kunnathur taluks
and in Pathanapuram and Pathanamthitta from 100
to 1,900 masl. In the taluks of Alleppey district,
there are practically no variations from near sea-level
except in Chengannur where the maximum height is
161 masl. In Vaikom, maximum height is only 50
masl, but in Devikolam elevation ranges from 600 to
2700 masl. Cochin and Kanayannur are practically
at sea-level, but in Kunnathandu, the heights increase
to 450 masl from sea-level.

4.22 Forty-five per cent area of Quilon district is
under forests and 6 per cent under non-agricultural
use. Fallow lands are practically nil leaving 49
per cent net sown area. In Alleppey district, area
under forests is almost nil.. Seven per cent of land is
used for non-agricultural purposes and 4 per cent is
under tree crops. Net sown area is 87 percent. In
Ernakulam district, 17 per cent of the total area is under
forests and 10 per cent is under non-agricultural use,
Net sown area is 69 per cent. In Kottayam district,
40 per cent, of the areais under forests and four
per cent is for non-agricultural use. Net sown area is
51 per cent.

4,23  Soils in coastal strip are coastal alluvium in
the southern and peat and saline peaty soils in the
northern parts. The soils of Quilon district are
mostly red loamy or laterite. Elsewhere, soils are
mainly laterite or laterite gravelly.

4.24 This is a zone of very heavy rainfall, the annual
average being 300 cm in 135 rainy days. Excepting
in Devikulam and Kunnathunad areas, June is the
month of maximum rainfall. In the latter, July is the
month of maximum rainfall. The total of June and
July rainfail is more than 40 per cent of annual
average in 45—50 rainy days. Generally, during April
to November, the monthly average exceeds 10 cm pm
the total rainfall exceeding 90 per cent of annual
precipitation.

425 The principal crops of the zone are plantations,
tapioca and paddy. Plantations dominate in this
sone. Area under cardamom is maximum in Kotta-

am district with 12 per cent of the cropped area,
which is also the highest in the State. Rubber occu-
pies a significant area in this zone being 15 per cent in
Kottayam and 9 per cent in Ernakulam. Coconut
covers 20 per cent area in Kottayam and Ernaku-
lam and 35 per cent in Alleppey. Coconut domi-
nates and covers more than a third of the cropped
area in Alleppey. The other crops hardly account
for 1-2 per cent and the total is about 5 per cent only.
The area under pepper is not large, being 22,600 ha
only. In Quilon, rubber occupies 9 per cent of the
area, The total area under plantations in Alleppey,



Quilon and Ernakulam is about the same being around
40 per cent. Tapioca is significant in Quilon with 27
per cent area. It is 5 to 10 per cent in the rest of the
zone. Paddy occupies significant areas, being more
than a third in Alleppey and Ernakulam districts
and about 15 per cent alsewhere.

426 There are three paddy crops annually. The
autumn (A) crop is sown in April-May and harvested
in August-September the winter (W) crop is sown in
August-September  and. harvested in January-Feb-
. ruary, The summer (S) crop is sown in November-
December and harvesied in February-March. The
Relative Yield Index of these crops is given in Table
11. The yields of autumn crop are normal. Winter
crop yields are better than the autumn crop, Quilon
and Kottayam showing about 50 per cent higher than
all-India average. Alleppey yields are lowest for
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55 per cent of paddy area, the yields though above
all-India average, cannot be regarded as very
satisfactory. Arecanut yields are very low over the
major portion of the zone. Coconut yields are also
sot high.

427 Of the total livestock, more than 60 per cent
cattle are in FErnakulam, Kottayam and Quilon
districts and as high as 77 per cent in Alleppey
district. Goats account for about a quarter of the
total livestock in this zone but there are no sheep.
Male cattle population is small in Alleppey and
Kottayam but is 10-17 per cent in Quilon and Er-
nakulam,. Quilon, Kottayam and Ernakulam have 7-10
per cent pigs. Female cattle on the whole dominate
in Quilon, Alleppey and Ernakulam. The livestock
patterns for the various districts in this Zone are :

autumn crop. Ernakulam has the highest area but Quilon C Gy C
the yield index is 125 only. Summer crop yields are fy Y4
lower than all-India in Quilon and Ernakulam. Alleppey € C
In Alleppey the yield index is 132, The lowest f3 v
relative yield index is at 78 in Quilon. Alleppey Kottayam C C Gy
yields are the highest for summer crop because of 4 Ya

irrigation facilities. With good rainfall (30 cm pm)
for 3 to 4 months, and irrigation covering

Brnakulam G4 € C C
fy Y4 Wy

TasLe 11

Area and Relative Yield Index Values of Rice Crop in Zone IV

Area (‘000 ha) Relative yields index?]
District . ;
autumn winter summer Total autumn winter summer Total
Quilon 213 293 13 319 115 152 78 134
Alleppey 2140 220 417 857 92 109 132 144
Kottayam 70 246 175 50-0 122 145 106 145
Ernakulam 410 424 1044 93-8 114 125 89 119

Rainfall Zone V—A; C; E; (Ay) A; B Ey

428 The districts, taluks and their cropping patterns
are given below :

Taluk District
(Kottayam Kottayam

Meenachil »
Changanacherry '

Cropping Pattern
1, Pd4

Kanjirappally
Peermade

(Muvathpuzha
{ Thodupuzha

Ernakulam

s

L Pds

4.29 The area of the Zone is 4,557 sq km. The areas
of taluks vary from 262 to 1,308 sq km. The popula-
tion density 1s 900-1000 in Kottayam, Changanacherry
and Muvattupuzha followed by Mennachil and Kan-
jirapally (500), Thodpuzha (250) and Peermade (112).

430 The maximum elevation in Kottayam and
Changanacherry is 100 m but it rises to 900 masl in
Meenachil and 2,019 masl in Peermade.

431 Forest area is of the order. of 40 per cent and
net sown area about 50 per cent in Kottayam district,

4.32 Soils in the coastal taluks are coastal alluvium
or peaty saline peaty soils in a narrow strip. Further

to the east are laterite and gravelly soils and in the
extreme east red sandy or loamy soils prevail.

433 This is 2 Zone of very heavy rainfall, exceeding
300 cm annually. Peermade gets about 500 cm of
rainfall and Kanjirapally and Meenachil 400 cm.
In the western half, June is the month of maximum
rainfall and in the rest July. Rainfall of June and
July accounts for 40 per cent of total rainfall in about
50 rainy days. All the months from April to Novem-
ber get more than 10 cm of rainfall and the tota] for
these months is over 90 per cent of annual Pprecipita-
tion. During May to October more than 30 cm pm
of rainfall is received. Rainfall in November is
higher than 20 cm.

434 Crops of Kottayam and Ernakulam districts
have already been discussed under previous zone
Yield of coconut in Kottayam district is 84 per ceni
and in Ernakulam 103 per cent of all-India average.
The yields of arecanut in Ernakulam (RYI-37) and
Kottayam (RYI-51) are very low. Yields of paddy
in Kottayam are well above the all-India average.
Ernakulam yield are lower than Kottayam but are
above all-India average. RYI for Summer crop in
Ernakulam is 89 only. Thisis low considering that
rainfall distribution is not unsatisfactory.



4.35 An important feature of livestock population is
the presence of pigs in Kottayam (10 per cent) and in
Eraakulam (7 per cent). The pig population in all the
other districts of the State is negligibe. Goats form
more than a fourth of the total livestock: Next to
goats, female cattle dominate in Ernakulam. The
proportion of female cattle is mere than that of goats
in Kottayam.

Rainfall Zone VI—Cl Dy EZ (As Cl) Bl Cl E,

4.36 The districts and taluks included in the Zone
and their cropping pattern are as follows :—

Cropping Pattern Taluk District
P4, Ls Chittur Palghat
Alathur v
Palghat '
Cttapalam »
L, Pdy North Wynad Cannanore

437 The area of the Zone is 4,037 sq km. The
areas of taluks in this Zone exceed 500 sq km, highest
being Chitiur (1,155 sq km). Population density
is less than 300 in Chittur and North Wynad and 500
to 600 in the rest of the Zone.

438 Ottapalam is practically close to sea-level, the
highest elevation being only 150 masl, In the other
tafuks, heights vary up to 2,000 masl. There is 2
small area of coastal alluvium soils in Ottapallam.
Elsewhere, red loamy and sandy soils prevail.

439 Area under forests is 15 per cent and under non-
agricultural use 14 per cent in Palghat district. The
net sown area is 64 per cent and area sown more than
once is only 17 per cent.

440 The annual rainfall of the zone is generally
more than 200 cm (except in Chittur) in about 100
rainy days. July is the month of maximum rainfall
and together with June accounts for between 40 to
50 per cent of the annual rainfall. May to November
are months with more than 10 cm pm rainfall. The
total rainfall from May to November is more than 90
per cent of the annual. June to August are the only
months with more than 30 cm pm rainfall. Rainfall
averages of May, June and July are 15, 45 & 60 cm
respectively. Rainfall decreases rapidly to 15 cm in
September. During October, rainfall is 20-25 cm and
in November 12-13 cm. Rainfall in December is
only 3 cm and in January negligible.

441 The cropping pattern in Palghat district is
paddy and plantation crops, i.e., Pd La. The main
crops under plantations are coconut (7 per cent) and
cashewnut (3 per cent). Paddy is grown 3 times in a
year as autumn, winter and summer Crops. Area
under paddy is 1.8 lakh ha, which is the highest in
the State (autumn crop more than 1 lakh ha, winter
crop 0.8 lakh ha and summer crop less than 4,000
ha). The sowing period for paddy is May and June
for autumn crop, September and October for winter
crop and February-March for summer crop. Pal-
ghat district is more or less fully covered by irrigation
projects, which is the main reason for paddy being
grown three times in a year.

442 The Relative Yield Index for different rice

crops are : autumn 164 winter 168 summer 93, total
rice crop 161. The high yields are due to good irri-

i1

gation facilities, but when compared to rice yields in
Tamil Naduy, ‘where RYT of upta 200 has %Ieen Te-
;:qrg.ed, the rice yields cannct be considered to be
high,

443 Palghat has the highest proportion of male
buffaloes (18 per cent). in the Statc. Goats are the
largest in number with 24 per cent, of the total. Fe-
male caitle of over 3 years is 19 per cent and young
stock 18 per cent. Male cattle form 12 per cent of
the livestock population. Male buffzloes are used
for ploughing, which accounts for the high percen-
tage of their population. The general livestock pattern
is G4 Cf4 Cy4 Bmy (Cimg).

Rainfall Zone VII—B; E; (A; B)) B, C; E,

444 The districts, taluks and the cropping patterns
included in the zone are : '

Cropping Pattern - Tuduk

L, Py

District

Kasaragod Cannanore
Hosdurg '
Taliparamba '
Tellicherry
Cannanore

2

Badagara Kozhikode
Quilandy »
South Wynad '
Kozhikode '

Ernad Malappuram
Tirur 2
1 erintalmanna .
Ponnani »

Palghat

L3 Pd3 (Tay)

Pd, Ly Mannarghat

Trichur
Trichur -
Chavakhad .
Mukundapuram "
Kodungallur ”

dsLs Talappilly

L3 Pds Paru. Ernakulam
Alwaye '

4.45 This is the biggest rainfall zone in the State with
an area of 16,886 sq. km. It extends from Parur and
Alwaye taluks of Ernakulam district in the south to
Kasargod in the north, It includes 21 taluks in six
districts. five of which are in Cannanore and the
whole of Xozhikode, Malappuram and Trichur
districts. The areas of the taluks vary very widely from
73 sq km (Kodungallur) to 2,262 sq km (Ernad).
About half the number of taluks are between 300 and
1000 sq km and seven taluks exceed 1,000 sq km,
Mannarghat and North Wynad have the lowest popu-
lation density (170—180) in the zone. South Wynad
has a population density of 200, North Cannanore
300 to 400 and most of the coastal belt a little more

than 1,000.

446 The peroentage area under different height
ranges according to 1961 Census Report, is given in
Table 12. In Mannarghat the heights vary from 50
to 2,383 masl and in Ernad from 50 to 2,554 masl.
Kasargod, the northernmost taluk, has height varia-
tions from 80 to 2,000 masl



Tasx 12

Elevatiory of Districts in Zone VI

(Per cent of total Area)
T Elevation

District “%6m  76m Less than

to
76 m 7-6m
Cannanore 52 414 59
Kozhikode 44-2 491 67
Trichur 333 514 153

Palghat 541 44-5

Ernakulam 300 5247 173

4.47 In the coastal belt, coastal alluvium or sandy
soils prevail. These are succeeded by laterites/gravelly
soils, the extreme eastern part having red loamy or
red sandy soils.

448 The area under forests exceeds four lakh ha.
Trichur district has 44, Kozhikode 35 and Cannanore
only 11 per cent of the area under forests.

4.49 Rainfall in Kozhikode and Cannanoré is more
than the southern portion, more than 300 cm., but
the pattern of monthly distribution is the same all
over the zone, In south of Trichur, June is the month
of maximum rainfall but elsewhere, it is mostly July.
June and July together account for 55 per cent of
annual rainfall in the northern portion and 50 per cent
in the rest of the zone. There are two peak rainfall
periods. (i.e. June/JTuly and October) in Cannanore
and thereafter the rainfall recedes. The months June
to August get more than 30 cm pm rainfall whereas
rainfall averages are in September 24 cm, in October
30 cm upto Kozhikode decreasing to 20 cm in the

12

north and in November, 15 cm. except in Cannanore,
where it is about llem. The months May to
November get more than 10 c¢m pm rainfall and the
total precipitation for the months May to November
exceeds 80 per cent of annual rainfall.

4.50 As the zone covers almost four districts and one
or two taluks each in two other districts, there are
some variations in the cropping patterns which are
given below : ’

District Crop Distribution*
Trichar Pdy7 L3s Tag
Malappuram Pdyz Ly Tag
Kozhikode Pd24 L63 Tay
Cannanore Pdyy Lep

Palghat Pdss Lys Tas
Ernakulam Pdyy Ly Tas
451 Paddy is common throughout and the per-

centage varies from 24 to 55 of the respective cropped
areas of the districts. Rainfall distribution is good for
one crop with three consecutive months, getting more
than 30 cm pm. It is, however, seen that three crops
of Paddy are taken in a year. The acreage in the four
main districts included in the zone is about a lakh
ha except in Kozhikode, which has about 65,000 ha.
Tapioca area is 9 per cent in Malappuram but else-
where it is 5 per cent or below.

452 Percentage area under various plantation
crops to total area is given in Table 13. Coconut is
the dominant crop covering more than 25 per cent of
area. In Kozhikode and Cannanore districts, planta-

tion crops occupy above 60 per cent of the cropped
area.

TABLE 13

Area Under Different Plantation Crops in Zone VII—1970-71

(000 ha)
Pepper Cardamum  Arecanuf  Cashewnut Coconut Tea  Coffee Rub-  Total
ber
Trichur 043 — 54 33 23 02 - 34 349
Malappuram 13 — 57 56 254 04 —_— 38 419
Kozhikode 66 0-4 30 21 M2 14 73 74 626
Cannanore 1441 01 3-8 10 255 04 143 441 603
453 The arca and Relative Yield Index of rice in 25 per cont in Koot -
" o e . nt in Kozhi i

different districts are given in Table 14. The yields of nan%re. Male cEtt%e ]é(ggfﬂ:ggnt ?sas}bgflrt cl? o oot
rice in the zone, except in Kozhikode district and of Male buffaloes account for op] 3 per cent,
summer Crop in the entire zone (except in Trichur Kozhikode (old undivided) 231(31, 5 per cent in
Dist.), are significantly above all-India levels. The Trichur. The pattern in Cannanors j per (c:ent n
rainfall distribution is favourable for one crop since and in the rest of th G le? re s Cs Cys Gy
June to August receive more than 30 cm pm rainfall, ¢ zone G Cly Cys Cmy.
As paddy is grown on large areas more than once in a TaBLe 14
year, irrigational f?.cigltles must be available to obtain Relative YVield Index of Rice of Zone VII
even the present yields. Autumn Winter  Summer  Total
4.54 Goats account for more than a quarter of the Trichur 119 119 105 121
total livestock except in Cannanore, where they are Malappuram 124 117 9 119
less than 20 per cent. Female cattle population in- Kozhikode 34 105 87 94
creases from about 19 per cent in Trichur district to Cannanore 132 113 93 122
*The subscripts to the crop codes represent the percentages to the gross cropped area. .




13

5 FUTURE CROPPING PATTERNS—SOME OBSERVATIONS

General

5.1 In the foregoing sections, the existing rainfall
zones, cropping and livestock patterns in the State
have been discussed. Among other information that
on soils, which ought to play an important role in
determining cropping patterns, is lacking in such
details as is required for this analysis. Data on orogra-
phy and population density have featured in this
analysis but their exact role on cropping and livestock
patterns could not be brought out due to the lack of
more detailed information, Studies and analysis indi-
cated in the preceding sections are important for the
guidance they may give in decisions regarding suitable
cropping and livestock patterns vis a vis rainfall pat-
terns. The greater the accuracy of the primary infor-
mation, and the more detailed such information is,
the more useful the data would be in drawing up the
most efficient cropping and livestock patterns in an
area or a zone, For this purpose the following proce-
dure is suggested :

(i) Delineation of rainfail zones;

(i) Identification of the existing cropping pat-
terns;

(iii) Assessment of area needed for each crop and
its ideal distribution.

(ivy Comparison of (iii) with (ii) in order to deter-
mine possible changes; and

(v) Consideration of other related factors like

soil, irrigation facilities, density of p_opula—
tion, livestock patterns and the arriving at
the future cropping patterns.

5.2 The methods of delineating rainfall patterns or
zones and cropping patterns have been fully discussed
in Section 2. For the purpose of locating suitable areas
for a crop, soil and topography of the land are impor-
tant factors. The approximate area to be put under
each crop will be decided by the demand for it at the
State and national levels, both for internal consump-
tion and export. The departments responsible for
crop planning of a State should, therefore, be cogni-
sant of the demand for a crop, so that production
efforts are not rendered futile for lack of demand and
marketing facilities. The part played by each of the
factors mentioned in item (v) in paragraph 5.1 in
deciding cropping patterns has already been discussed.
For this purpose not only detailed data but also know-
ledge about the correlation between these factors and
crop performance would be necessary. Knowledge
gained, through long experience, by farmers would
also be most helpful.

5.3 It may be mentioned that the rainfall intervals
which form the basis of identifying rainfall patterns
are subject to minor modifications, Thus, the condi-
tion that not less than 30 cm pm of rainfall for
three consecutive months is good for paddy may not
be rigorously adhered to. If the soil is favourable and
has high water retention capacity or, what is more,
important, water management is efficient and makes
for economic water use, rainfall lower than 30 cm pm
for three months may sustain a good crop of paddy.

5.4 The choice of a cropping pattern is not decided
by the farmer only on technical grounds. He is also
guided by the profitability of the crops or requirements
for his household consumption. Farmers may not be
inclined to accept a crop unless the necessary inputs
and infrastructure are assured. Of all the inputs water
is the most important as is made evident by the spread
of groundnut in the country, sugarcane in Gujarat
maize and cotton in Karnataka and recently of wheat
in West Bengal. These are excellent instances of the
manner of introduction of new crops in the cropping
patterns of a State or a region.

Some observations pertaining to Kerala

55 In so far as cereal crops are concerned, rice fits
in the agroclimatic conditions prevailing in Kerala
and as many as 2 to 3 crops of rice can be taken in a
year. The other starchy food crop which is a speciality
of Kerala is tapioca. About half of the country’s pro-
duction of dry ginger also comes from this State. But
for these field crops, Kerala’s agriculture pertains
mainly to plantation crops. The ridge of the western
ghats which passes through this State provides enough
area on slopes of hills for various kinds of plantation
crops. More than 90 per cent of the area under and
production of pepper and rubber in the country is
accounted for by Kerala. The State is also important
for arecanut, cardamom and coconut accounting for
50 to 70 per cent of the couniry’s area under these
crops. Area in the State under Coffeeand cashewnut
account for about 20 per cent of the country’s area
under these crops. About 10 per cent of the area under
tea in the country also lies in this State.

5.6 Anideal distribution of different plantation crops
over the hills should be coffee and tea at higher eleva-
tions followed in descending order of elevations by
cashew, rubber, arecanut and coconut. Arecanut and
coconut are taken near the foothills or even on flat
lands. This order is scientifically not followed all over
the state. It has been observed that the coffee species
arabica and robusta which require different altitudes
for best growth, are found wrongly planted with
respect to elevation at some places. This applies
equally to other plantation crops. There is need to
systematise plantations over hill slopes and to this
extent, cropping patierns in different places may
undergo a change.

59 The new plantation crops for which potentialities
exist in Kerala are oilpalm, clove, nutmeg and cocoa.
Provision will have to be made for these crops in
Kerala’s future cropping patterns.

58 Tt has already been stated that three crops of
rice are taken in this State in a year. A good amount
of rainfall in this State is received during a period
ranging from 5 to 9 months. It is felt that two rainfed
crops of rice can be taken in this State. The third
crop is invariably taken with the help of irrigation
water, Improved technology will make it possible to
get the desired level of production in future even
from two crops. Therefore, if the third crop could
be dispensed with, a good deal of irrigation water
could be diverted for growing many other crops. In
fact, the State needs the growing of various vegetable



and fodder crops. This requires to be considered by
the agricultural scientists while planning the future
cropping patterns. Possibilities of fitting in various
crops before and after rice need examination.

5.9 Fooder needs are likely to increase in future with
livestock development and, therefore, all possible
areas should be explored for growing fodder crops.
In this connection, it is worth considering how for
grasses could be grown in the areas whgre no trea
can grow. Inso far as the lower slopes are concerned,
tapioca is already being grown. However, this is done
without adopting adequate soil conservation methods,
in the absence of which soil is likely to be worked out.
Cultivation of tapioca needs to be encouraged in
order to supplement the country’s increasing cereal
needs. The State already accounts for about 85 to 90
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per cent of the all-India area and production of the
crop. Further increase in area under this crop and
improvement in the yield standards have to be attem-
pted. The area under this crop in Kerala is also likely
to increase and to that extent cropping patterns would
have to be adjusted. When this is done, soil conserva~
tion aspect should also be kept in view. Various kinds
of yams and other tuber crops are also of promise
for this State and should be encouraged.

5.10 Recent experiments are leading to trends in
favour of mixed cropping of various plantation crops.
In places, & combination of crops like banana, car-
damom, pepper, arecanut and cocoa has been found
to be quite efficacious and profitable. It is desirable
that the future cropping patterns should reflect such
combinations,



APPENDIX 1

Land Use (1970-71) and Populatior Statistics

KERALA
(Aret thousand hectares)
opulation 1971
district/taluk —::)—%—————-—— - forests nac oW pp &gl mtc&g fallow ;eeta
sqI;?zrn lands SOWB
Trivandrum 44 18 1 1 1 1 152
(20) ®) ©0-3) ©3) ©0-3) 0-3) (10)
Neyyattinkara 559,488 980
Chirayinkil 460,473 1,209
Nedumangad 430,779 465
Trivandrum 747,866 2,428
Quilon 211 26 2 1 04 1 28
“5 © -4 02) D ©-2) 49
Karunagappally 321,164 1,515
Quilon 677,646 1,783
Pathanapuram 310,659 252
Kottarakkara 421,406 763
Kunnathur 291,796 915
Pathapamthitta 390,150 198
Alleppeyl 1 13 1 02 8 2 163
©3 ) ©s35 0D @ (8] 87
Mavelikkara " 323271 1,134
Chengannur 232,218 1,155
Karthigappally 330,506 1,469
Thiruvalla 342,736 988
Kuttanad 187,698 ~ 706
Ambalapuzha 329,661 1,842
Shertalai 379,626 1,186
Kottayam 253 26 15 4 4 4 320
(40) @ @ O] ) m (51
Vaikom 252,288 791
Devikolam 134,350 76
Kottayam 497,156 921
Meenachil 351,879 487
Changanacherry 265,347 1,013
Kanjirappally 172,360 491
Peermade , 146,841 112
Udumbanchola 264,913 247

— = il or negligible
available for cultivation
cw = culturable waste
pp & gl = permanent pastures and other grazing lands
mic & g = miscellaneous tree crops and groves not included in net area sown

nac == not

Note : Figures in brackets represent perceniages {0 total teporting aree.

15



APPENDIX 1

16

(Contd.)

population 1971 net
district/taluk ——e forests nac cw pp &gl mtcé&g fallow area
total . per . o lands sown
sq km
Ernakulam 55 32 4 2 03 6 219
amn 10 o 1] ©-1) @) (69)
Kunnathunad 292,113 43]
Kanayannur 498,884 1,545
Cochin 396,849 2,775
Mavattupuzha 370,534 929
Thodupuzha 241,575 248
Parur 281,047 1,464
Alwaye 302,176 927
Cannanore 66 81 18 12 1] 12 360
an 1s (€)] @A) (15 vA] (52)
North Wynad 129,335 173
Kasaragod: 353,819 364
Hosdrug 329,201 333
Tellicherty 615,953 510
Cannanore 501,766 1,164
Talliparamba 435,090 327
Palghat 67 59 4 3 14 6 284
1s) 14) (¢3) 6)) 3 1) (65)
Chittur 313,973 22
Alathur 295,762 520
Palghat 369,001 513
Ottapalam 522,027 617
Mannarghat 184,579 168
Trichur 132 19 2 1 5 2 139
@) ™ (C) R (1)) (16 7 46)
Talappilly 403,795 609
Trichur 588,364 925
Chavakkad 433346 1,416
Mukundapuram - 590,317 449
Kodungaliur 112,975 1,548
Malappuram 7?! 18 24 2 3 1 209
@ (©) 7 .
Ernad 715,496 316 @ @ @ on 6y
Tirus 652,793 983
Perintalmanna 273,101 540
Ponnani 213,972 1,075
Kozhikode . 12 55 10 3 5 " 150
B ® e o M @ @
Badagara 409,771 745
Quilandy . 468,714 619
South Wynad 284,515 206
Kozhikode 943,249 918




APPENDIX 2

District-wise Livestock Population— 1066

KERALA
(thousands)
. cattle buffaloes
district sheep goats hor- mules don- <¢a- pigs total
m f ¥s m f ys ] keys mels live-
& ' stock
po-
nies
Trivandrum 18 66 &4 16 18 9 1 128 4 324
® @) @ &) &) 3 O 39 0]
Quilon 52 160 149 12 10 5 3 137 . 1 528
(1w ¢ @ @ @ (1) 0 @0 @1
Alleppey 18 167 141 8 5 2 1 80 423
‘ @ @ @ 2 0 n 02 @
Cannanore 74 172 154 19 18 9 1 102 3 552
(13 @y @ )] 3) @ oL a9 e)]
Palghat 83 124 - 116 116 28 25 5 158 . 04 655
(12 (19 (@18 Qv @ O] o» @ ©-1)
Kozhikode 101 158 133 31 23 13 164 .1 63
(16 @29 @b ) @ @ (26) ©2)
Malappuram na
Trichur 57 79 87 35 19 12 116 - 1 405
(4 19 @ 9 ) 3 (28-6) 04
Kottayam 34 184 165 6 8 5 160 01 01 6 625
® @ @0 n 1¢Y] () (02 (6)(neg) () (weg) (=) (10)
Ernakulam g 110 110 1 7 3 114 37 506
an @ (2 @ 8y o 02 @ )]
m = male ys = youngstock
f = female — = nil or negligible

Note : Figures in brackets represent percentages to total livestock population.
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APPENDIX 3

.Rainfall and Cropping Patterns..

KERALA
elevation
district -——(masl) annugl rainfall e md *consecutive  mouths
croppin —_— geogra - g
pe\(:lt)g'nsg taluk phicil max = min  total rd a b c
aréa (cm)
(sakm)
Rainfall Zone—I o .« Rainfall Patterns—Cy Dy Ey (By C3) B, E
L; Tay (Pdy) Trivandrum v : ‘ ' N
Neyyattinkara 571+ 300 S.L.- 165 - 51 6 48 28 4-8 149 8i
Rainfall Zone—II ; .« Rainfall Pattern—By Cy E (41 By C) B Ci B,
BT ik s AT 6 0 26 48 IR
Chirayinkil 381 150 S.L. 196 100 6 0 93
Neduglangad 927 1869 100 24 112 6 69, 4. 4-38 205 101
Trivandrum 38 (67 SL. 181 102 6 58 34( 4—8 166 92
Rainfafl Zone—1I1! ’ Ruinfall Pattern—B; Cy Ey (4 By C)) B, Gy E.
L; Taq (Pdy) Quilon 3 B i ‘ ‘
Karunagapally 212, 10 SIL, 246, 115, 6 96 - 40 438 232 107
Quilon 380 100 8L, 240 120 6 91 42 48 26 111
Rainfall Zone—IV . . . o Rainfall Pattern—By Cy Ey (43 By) 44 B, E,
L; Tag (Pdy) - Quilon .
Pathanapuram 1234 1200 100 316 138 6 112 46  3-9 303 132
Kottarakkara 552 150 50 266 134 6 97 45" 4-8  266' 123
Kunnathur 390 150 27 294 14 6. . 106 4. 319 182 134
Pathanamthitta 1976 1922 100" 331 143 6 1L 45 39 314 135
Alleppey
Maudikkara 285100 10 319 141 6 128 48 48 300 13
Chengannut 201 161 10 . 306 142 [ 118 47 4-38 286 134
Karthigapally 225 10 SL. 285 130 6 115 44 . 48 267 120
Thiruvalla 347 100 10 309 145 6 120 48 48 291 134
Kuttanad 266 10 10 —na il
Ambalapuzia 179 10 SL. 28 132, 6 112 46 4—8 23
Shertalai 320. 10 SL 287 132 6 124 48 48 2?2 ﬁ%
L, Pdy Kottayam ‘ ‘
Vaikom! 319 50 . 10, 306 128, 6 136, 47, 5
Devikolam 1331 2695 600" 292 150 T 14 49 4--g %‘?7i ﬁg
(3/4W)
L3 Pd; Ernakniam
Kunnathunad ' 678 450 13 348 139 7 157 £y
Kanayannut 2wl 10 N6 14 . 6 8 % %04 fz%
Cochin 143 10 SL. 305 132 6 135 89 48 20 1o
masl = metres above sea level
rd = rainy days
mmr = month of maximum rainfall
mr = total rainfall of mmr plus that of preceding or following month, whichever is higher, in cm,
md = number of rainy days of mmr plus that of preceding or followi : . . N
*Consecutive months with rainfall of Ir‘nore th§n0§000m?\g;g§:rﬂgl’ Whichever has higher rainfall
a = Tnitial month with more than 10 cm of rainfall : .
10 cmjmonth,  separated by hypheg. rainfall and number of consecutive months with more than
b = Total rainfall of consecutive months under ‘@’ in cm.
c = Total pumber of rainy days of consecutive months under a°
na = not available.

Nore :=Information on rainfalland rainy
Vol. XXXI, Part I as on 12th

daysare based onthe Memoirs of Indi

May, 1961.
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1.9

' APPENDIX 3 (Concld.)

elevation
i district (masl) annual rainfall *consecutive  months
cropping geogra.  —————r—— — — mmr mr md
patterns taluk phical max min  total rd a ¢
aréa (cm)
(sq km)
Rainfall Zone—V Rainfall Pattern—Ay C1 Ey (Ag) A1 B Ey
L, Pdy Kottayam :
Kottayam 540 100 10 326 137 6 136 48 438 308 127
Meenachil 723 900 100 399 160 7 147 51 3—-10 391 156
Chal_l.ganacherry 262 100 38 319 142 6 125 48 4—8 300 131
Kanjirappally 351 450 100 416 162 6 145 49 39 398 154
Peermade 1308 2019 300 516 167 7 238 54 48 497 155
L3 Pd3 Emﬂk\llam ,
Muvattupuzha 399 450 50 46 146 7 147 0 4-8 331 137
Thodupuzha 974 . 1194 50 na
Ramfall Zone—VI e Rainfall Pattern-—Cl D, E2 (A3 C1) Bl Cl E2
L, Pdg Cannanore ] :
Northwynad "7 2060 900 283 121 7 158 48 5—6 262 105
Pd, L4 Palghat -, . .
Chittur 1155 1527 150 179 93 7 84 40 57 166 86
Alathur 569 900 100 25 105 7 109 45 57 210 97
Palghat 720 1996 144 212 103 7 103 44 5-7 198 9
Ottapalam 846 150 50 260 114 7 127 47 517 244 105
Rainfall Zone—VII' .. Rainfall Patterns—By Ey (43 By) By Cy E»
L, Pd, Cannancre ’
Kasaragod 973 208 79 348 117 7 203 52 57 138 13
Hosdrug 989 900 150 356 117 7 209 53 5-7 347 112
Taliparamba 1330 1200 289 356 120 7 210 53 57 347 114
Tellicherry 1207 %00 SI. 330 116", 7 190 51 57 319 109
Cannanore 431 50 S.L. 327 115 - 7 191 51 57 319 110
Kozhikode
Badagara 550 1368  S.L. 351 121 7 196 52 57 338 113
Quilandy 757 600 SL. 336 119 7 184 51 57 323 111
Southwynad 1378 988 450 na
Kozhikode 1027 1200 150 318 117 T 168 51 57 302 110
L Pd; (Tag) Malappuram
Ernad 2262 2554 50 299 117 7 154 49 57 285 109
Tirur . 665 478 S.L. 291 118 7—6 153 50 57 278 110
Perintalmanna =~ 506 572 50 283 118 7 141 48 57 268 109
Ponnani 199 106 SL. 296 119 6 147 49 48 289 115
Pdy Ly Palghat .
Mannarghat 1100 2383 50 289 122 7 135 47 48 281 117
Pd; L, Trichur ‘
Talapilly 663 300 150 309 119 7158 S0 57 2% 112
Trichur 636 . 450 50 310 123 6 154 51 5—7 296 115
Chavakkad 306 10 SL. 314 121 6 152 50 4-8 306 118
Mukundapuram 1316 900 10 330 125 6 161 50 438 321 121
Kodungaliur 73, 10 SL 322 131 6 153 50 48 313 126
Ly Pd; Ernakulam . -
Parur 192 .10 1057 20 112 6 130 46 5—7 255 104
Alwaye 26 150 ) 10 323 133 6 153 51 48 313 127
Rainfall Zone—VIII Rainfall Patterns—C, Dy E{ (B, C3) B; Gy E,
Ly Tdg Kottayam
Udumbanchola 1071 1463 600 na
Rainfall Zone—IX . . . Rainfall  Pattern—D;, E, (Cy) B, C; Dy
T Pdg Kottayam
Devikolam 443 60 292 150 7 124 49 48 277 139

(14 B)

2695
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ERRATA

RAINFALL AND CROPPING PATTERNS

Volume VI
KERALA
Page  Paragraph/Table Line i i
o psiey ik No_/ As printed As desired
1 2 3 4 5
2 22 1 an fiual annual
2 2+4 2 Monthly, totals monthly totals
2 2+4 7 after Table 1 month months
4 2-11 1 a vailable available
5 32 3 (Ernakulam- (Ernad-
5 33 4 interspread interpersed
5 33 10 higher than around
5 34 2 550 549
5 3.5 Against number of taluks
under 101—200 3 4
201300 8 5
301—400 1 4
16012000 3 2
5 35 15 Seventy sixtysix
5 36 8 Barren Barren and
5 Table 5 row 1 geographical area 3859 “delete”
5 Table 5 Col. 2 against reporting 3,859 3,861
area
5 Table 5 Col. 3 against (c) total 90 92
6 3-7 3 0 423 t0 423
6 Table 5 (contd.) Col. 3 against (d) total 54 6-1
7 Table 7 Col. 1 Heading satiton station
8 46 11 dulring during
8 Rainfall zone I Rainfall pattern B; G:E2 (A1 B Cy) B1 CoE2 (A By ()
B; Ci Ey B G E;
8 48 2 1,003 1,014
3 4-8 4 population population for rural areas is
9 419 Against L, Pdy line 2 . Devikulam Devikolam
9 4420 2 9300 8700
9 421 2 Kottarakka Kottarakkara
9 421 10 Kunnathandu Kunnathaunad
9 424 3 Devikulam Devikolam
10 426 3 August-September August-September and
10 497 8 Quilon, Kottayam “Kottayam
10 427 13 against Alleppey Cf; Cys Cf3 Cy3 Gy
10 429 5 jirapally jirappally
1 4-39 3 64 65
11 444 Cropping Pattern—Col. 1,  d3 L Pd; Ls
line 4
1" 444 Against L3 Pd; Col. 2 Paru Parur
11 4-46 5 Kasargod Kasaragod
12 454 9 C4 Cys Ga Cfy Cya Gy
14 59 1 Fooder Fodder
15 Appendix 1 Col. 1 below Alleppey Mavelikkara Maudikkara
18 Appendix 3 Rainfall Zone IN—Pattern  B;C1F2(A2BCy)BiC1E Bll(élllézz (A3B1Cy)
18 Appendix 3 ]l?elo;v Alleppey Col. 2,  Karthigapally Karthigappally
ne
19 Appendix 3 (Concld.) }lsi;lovzv Cannanore Col. 2,  Hosdrug Hosdurg
e
19 Do. Bh;h;v Cannanore Col, 2,  Taliparamba Talliparamba
e
19 Do. Below Trichur Col. 2,  Talapilly Talappilly

line 1

740 Deptt of Agri/76
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