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In mythology the coconut palm, known as 'Kalpa­

vriksha' (Tree of Heaven), was supposed to have been
brought down to Kerala from heaven for the prosperity
of the people of the area. The importance of coconut
to Kerala can be judged by the fact that the name of
the state, Kerala, itself means "land of coconut".
Coconut.is an important part of the diet of the popu­
lation. The palm contributes byproducts that are
useful in many ways to the households. Coconut culti­

vation and industry contribute substantially to‘
Kerala's economy, so much so that coconut can be called
the backbone of the economy of the state.

Coconut Fituation in Kerala______ -  _l _:'l _.,i_,__i i 7 ._ , l  ._

Coconut is mainly a small peasant crop. The
average size of a coconut holding in the state is
less than 0.5 hectare and about 90 per cent of the
holdings come in the size group of one hectare or
less. Thus, coconut cultivation is very important for
poor and marginal farmers. The estimated number of
coconut holdings in the state is more than 30 lakhs.
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Kerala‘s share in the total area under coconut
in India in 1983 was 59.15 per cent and its share in
all-India production of coconut in the same year was
43.15 per cent. In the same year coconut contributed
Rs. 63 million to the state's income. It has the

(fl
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biggest share of 37.39 per cent in the state's agri­
cultural income.

ln 1932-83 coconut occupied the second largest
share of 30.94 per cent of the state's net area sown
and contributed 13.32 per cent to the state's income.
about 16 per cent of the workforce depends upon coco­
nut and its allied products.

Nearly three-fourth of the nuts produces in
Kerala are disposed off in the form of nuts itself by
the cultivators after retaining 15 per cent for house­
hold consumption. Only about 50 per cent of the copra
produced in Kerala is used for crushing in the local
milling sector and the balance is exported mainly to
Maharashtra.

According to the Directorate of Coconut Deve­
lopment and Trade, the annual consumption of coconut
among the middle and high income groups is 430 nuts
per household and among the lower income families



it comes to 150 nuts on an average. The consumption
study made by the Directorate also concludes that
middle and high income groups consume 29 kilograms

of coconut oil every year. Lower income groups consume

15 kilograms of coconut oil annually.

BQ°Pi.tP§l¢I°E
The coconut palm (cocos nucifera linn) is a

perennial, edible, oil bearing, crop of the tropics.
The coconut palm is reported to have existed from pre­
historic times. "Adequate evidence is available of its
occurance in India some 3000 years ago".1 Among the
various views put forward regarding the origin of
coconut, the most convincing one, according to Menon
and Pandalini, is that it might have originated "in
any one of the places in South East Asia stretching
from the Malay peninsula in the west New Guinea and
Malanesia in the uast".2 It is found throughout the
humid tropical areas such as Malayan Archipelago,
south iast Asia, India, Sri Lanka, Pacific territories
and west Indies.3 "It is the most widely distributed

1. P.K.Thampan, Cqcghut Qulture in India, The
Green Villa Publishers, 1972, p.5.

2. m.K.muliyar, "Coconut-Introduction", Summer
lneti t ui;e_- seen. uImPr@-v;em§r_t 7‘af'rf\fd-—;; I:~i1a_n§9_@.msnt -0. f
Plantation C;ops§_]9j4,wCehtral Plantation
Crops Research Institute, Kasargod, p.24.

3. P.K.Thampan, oQ.cit., p.5.
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of all palms".4 Philippines, India, Indonesia, Sri Lanka
and Thailand are the major coconut producing countries
of the world.

The coconut palm requires the following conditions
for its growth :

iegiiuae; It thrives well within 23° of the equator.
However, it is temperature that determines the limit of
latitude. It is found to yield economically even in
very high latitudes ranging from 26° N (Assam) to 25° S
(Madagascar).

gltitudez The coconut palm is found upto an altitude
of 600 metres above sea level. However, the limit of the
altitude at which it can grow successfully depends upon
the latitude. The general opinion is that it may be
possible to grow the palm at an elevation upto 900
metres in areas nearest to the equator.

Rainfall: A well distributed rainfall of 200 cm per
annum is considered optimum for the palm. The rainfall
can range from 100 cm to 300 cm. However, the palm can
do well even in high rainfall areas upto 380 cm. The
distribution of rainfall, drainage status and moisture

4. M.K.Muliyar, op. cit., p.24.
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holding capacity of the soil are very important. If the
rainfall is evenly distributed, even a low rainfall of
100 cm will be adequate for the palm. A higher precipi­
tation can be of advantage if the soil is well drained.
Long spells of dry period when the water table drops
considerably is always harmful to the crop. where the
soil is well drained and annual rainfall is less than
100 cm, economic production is possible only under
irrigation. Coconut cultivation is also possible in dry
areas where there is adequate sub—soil moisture.

Temperature: The palm requires an equitable climate,
neither very hot nor very cold. The optimal annual
temperature for the best growth and maximum yield is
27°C with a variation of 6°C to 7°C. In areas whi e
the mean temperature falls below 21°C and also where

the range of temperature is fairly wide, the palm
fails to flourish.

Humidity: Though the palm favours a warm humid condition
persistent high humidity through out the year is conduciv
to incidence of fungal diseases like budrot and also
results in low uptake of nutrients due to slow
transpiration.

Sunshine: About 2000 hours of sunshine per year are
considered necessary for the successful growth and yield
of coconut.
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Nea;pe§s_tolsea: The coastal climate is better for
the growth of the crop, being less subject to fluctua­
tions in the temperature as compared to the interior
and is fairly humid. The palms benefit from better
supplies of sub—soil moisture due to the continuous
seepage of fresh water to the sea from higher inland
areas. Further, the constant movement of sub—soil
moisture near the coasts due to the ebb and flow of the

tide is also beneficial to the palm. But, nearness to
the sea is not a limiting factor for the cultivation
of coconut.

§Qil: The coconut palm adapts to a range of soils. It
is water supply that determines the suitability of soil
types. It adapts to soils ranging from littoral sand to

heaviest clays. The best soil for coconut is a rich
alluvium or loam, having proper soil moisture and
drainage, for example, the soil in the backwater areas
of Kerala. K.m.Pandalai has stated that with suitable
soil and water management practices and adoption of
proper amelioratory measures, where necessary, all
normal soils could be used for coconut cultivation.5

5. K.m.Pandalai, "Certain Aspects of Soil Suitabi­
lity to Coconut Cultivation", IndianflocpnutJOuI‘l'1&l, 6’   ""  0
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The major coconut growing soils are laterite, coastal
alluvium (sandy), red sandy loam, lowland valley soil,
alluvial soil (river) and reclaimed marshy soil.

The crop is perennial in nature with the effective
root zone confined to 2 metres radius. from the trunk
and 120 cm depth. Unlike many other perennial tree crops,
in the case of coconut, the growth, leaf production,
flowering and fruiting constitute a regular and continuous
process. A healthy palm produces 12-14 leaves and a bunch
in each leaf axil in a year. For the metabolic functions
to proceed at a regular pace, nutrients and water avai­
lability also should be regular.

lariaetiss sf LU"? §9s<= en“ t Palm

Distinct varieties of coconut are only two,
namely, tall and dwarf. But as a result of cross poli­
nation, especially in talls, wide variations in the
types of coconut palms exist. These variations relate
to height of the palm, colour, shape and size of coconut
etc. Yield of coconut and quality (oil content) of
copra also vary.

Iall_variety : It has a long and stout trunk growing
upto a height of about 15 to 18 metres. The crown has
25-40 fronds and the length of a fully opened frond is



about 6 metres. This variety lives upto an age of 80
to 90 years. It tolerates diverse soil and climatic
conditions and starts bearing coconut after 7-10
years of planting under rainfed conditions and within
5-7 years under optimum conditions. Thg byproducts
such as copra, oil and fibre are of good quality. The
coconut matures within a period of 12 months after
pollination.

The various types of the tall variety are the
following:

1) West Coast Tall ;
2) Kappadam ;
3) Laccadive ordinary, medium and micro ;
4) Andaman giant ; and
5) Exotic types: Java, New Guinea, Cochin,

China and Philippines.

Dwarf;variety: This variety is characterised by its
short stature and early bearing. The dwarf grows more

rapidly than the tall variety and starts flowering in
about 3-4 years. This variety yields heavily but has
the tendency to be irregular in bearing. Normally, an
adult palm attains a height of about 5 metres. The
dwarf does not live as long as the tall and its yield
starts declining after 25 years of yielding.
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The various varieties of the dwarf are as follows:

1) Chowghat dwarf ;

2) Gangabondan ; and

3) Malayan dwarf.

As various good qualities are distributed un­
evenly among the tall and dwarf, hybrids have been
created so that the qualities of both varities are
brought together.

/
Hybrids: The various varieties of hybrids are :

1) Tall x Tall ;
2) Tall x Dwarf;and
3) Dwarf x Tall.

P§9$Of_¢O9@P»i?9lm

Coconut is one of the most important oil bearing
tree crops in the tropics. Almost every part of the tree
is used. The raw nut and edible copra are important
articles of food and of Hindu religious ceremonies in
Kerala. Coconut oil is used in cooking ; and in industry
it is used for the manufacture of vegetable ghee, soaps,
and toilet articles. The coconut cake which is the by­
product of the oil producing industry is used extensively
as animal feed and coconut manure. The water of the tender

nut is a refreshing drink. The husk gives coir fibre
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which is used for producing a variety of products such
as yarn, mats, brushes etc. The shell is burnt and
converted into charcol which is used in the manufacture

of gas masks. Spoons and ladles and decorative articles
are made out of the shell. The trunk of the palm is use­
ful as timber and the leaf is used for thatching roofs,
making baskets, mats, brooms etc. The sweet juice obtai­
ned by tapping the unopened enclosing covering the new
flowers is an invigorating drink when fresh or may be
converted into jaggery. uhen allowed to ferment, the
juice gets converted into an alcoholic drink called
toddy which has a wide market in the state.

A study regarding the pattern of utilisation of
coconut in Kottayam district gives the following
information.6
a-nnpijptlbi----_p1"--"-— ---15:11.»-— 1-Q.--q-Q11--n—oo--n-—-u-in-‘-11I10‘-nil-_-_¢1¢u—na-n'_IIIiu—oi--lI—I-—I-—;-Qu——'--~10‘-In.->-pi?---iii-—njiqgijgjil-9-""I-$—@ijc—_i—-niciibitnfijq-ya-o—_—-i-ggiiijii.-Iliiiu-qiiifii idZI1ic_n1njji.—.-_c—Q—_

a) As seed : 0 . 8 per cent
b) For culinary needs : 49 . 56 per cent
c) Tender nuts forconsumption . O . 1 per cent
d) for copra : 50 percent
e) For Pooja, marriage etc. : 0 . 26 per cent

Total : 100 per cent
.___ -_-ii.ii_-@—i.i_-__.—-.,1.—.u-no-ii1—-_icn|1II-G_,_-1—1ia-Q1QZIii __giiiQIUI$jtIQ$1l_-i111-¢nQ1_'-‘pi--0&1:-@___'1-Q--av-—-I1I i

6. Based on a study by V.A.George, Assistant Dire"
ctor of Agriculture (M), Principal Agricultural
Office, Kottayam, "Production and Marketing of
Coconut in Kottayam District".
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The above information can be taken as a rough
approximation of the use of coconut in Kerala.

Coconut husk is used in the following propor­
tions in Kottayam District

|_p in-@-niiii-@1_-Q0-—ng-31.1‘ nil:-Q--¢-——-_‘*__'l—1i “HQ-n—_c-at-ruin-cnoitn-n Q-.-it-II-I-I-——-u-pu----"

a) For coir industry
b)

c)

For household fuel

.__-Ilqnun-Q-n-uuqurnx-¢1I¢_c__—-0'-_u--'-—"_-II-viii-Iictii-P

‘ .5; .
Q

For mulching, commercialneed etc.

-__._-. c—n..._.--.- -~—-o.....----" ...,._--_ ---I-—I--1"-‘ulna;---'_""-.-'-"-' I-_-1-an01$--mint 1.10;-Q0-_I—IOQnnI-_@_i.'-.ii'i dub-ipqccnii-.-_-___,___u1 -__'c-Inii-Iijcic-_c-ti--F1

ii-axis.‘--qu1o@—nciu1na-unnxll-Iliqiijjiijiijifli
per cent
per cent

per cent

Total : 100 per cent
a-—Q¢QI-IO—Q\"1-_.cic.­jiiiiciii____.--Q-___ ,_,,_-.___xQi—Qbii1.--n¢_

On the other hand, coconut shell is used in
Kottayam district in the following proportions:

11

ii0—\n­

v.

-»-1».

iiiijiiuu-Q-_,__p---——n_-p__,-1ill-011111--_,.1_._..,_.iq—uvijiii1qq-11@ii1|_i-—o-1iiiiiiiiiiiaiiiii@_jO$O1iQQ_@-|_'_'-"--——cI_i-mi.-uni-n|n1QI1-1q|IncnQj|ij-1—_i-1—'_-nI10I-0.1I-flu-—uj€—ZOl-V-@"_iq-_ii-IcIQii

a)

b)

For fuel
For industrial need
(as activated carbo

c) For household purpo

1-!-II —-‘Q-0..‘.U—I—@i

various parts of the coconut are put. No wonder that

handicrafts

n) :
ses and

.
O‘ ~ 1 1

per cent

per cent

20 per cent
I‘ ~

Total : 100 per cent
,__.i,.,-q-i--—';iJ2»1-vi-nun?‘,,__--_.___-Que-n-1n—i1¢aa|i—-.¢iIIiII_q-puiiiijituflibc-I ipxqc-11¢ xvi,_,.|n-an-go-cncq-v.-..,n--ads--n1___—-inn:-econ-nu-_-,-_,_.{n-nii-p1jiii"I'-I011.-av-Ivcuil-Ivan ii-Z -_. -@I—- >-_--1 -0 ¢--\-­iijniii-—@-at-Q-$­

There are innumerable other uses to which the

the coconut palm is called Kalpavriksha (Tree of
Heav n).
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AN EXCELLENT HARVEST OF COCONUT
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India occupies the third position in production
of coconut in the world. India's share in world produ­
ction of this crop was 14.8 per cent on the average in
the triennium ending 1976. Philippines is the biggest
producer of coconut (3342 per cent) ; and Indonesia
comes second (20.8 per cent). The share of Philippines
in the production of copra (conversion of the coconut
Kernel into oil bearing copra) is even better, with
48.2 per cent of world output of copra. On the other
hand, India's share in the case of copra is only 7.5
per cent, which is not commensurate even with its own
share in world coconut production. This means that,
unlike Philippines where a substantial portion of
coconut is converted into copra, in India the major
share of coconut goes for direct consumption purposes.
Table 1.1 gives a picture of coconut and copra produ­
ction in different parts of the world with break—up
data for Asia in terms of the major producing countries,
namely, Philippines, Indonesia, India and Sri Lanka.
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“"2171 do ,P1“Qd,u_¢_ti.° 0 . ‘If- §°,¢.°nU§5_§.n~d_§3° R11?

(882088; i£V.@_11a  cf we _Tr,i <-190194, indinsl .193 8)

u----11-v xqj
world

(Quantity in 1000 million tons)
-_-1___-..~_...‘-1...‘-ans-Q-n_—n1n-iq_n_@u-_u-~31iqjpic-Qniniiiuiiu-@i@$jQn$i-—-cn—-'_¢_@¢i_ii_$ until-—-no-1:1,‘. —--0-­iitflijninn-xnijiiiiiiii-nniicqijljiiiiijiii c-0ii ’__ —* -ii
.Country/Region

nfrica
North

South

Asia

Ph

Central America

America

ilippines
Indonesia

India

Sri Lanka

Others

Ocean~niaucninuia-can-Q-at-'i'1I¢—qn¢1—-4--1-'1-—nnq'—_".-QQjQ_i—_-qncxr-cnu-_-I_jjgg_-pi-'-Q u—o-_i'i_—

ia

cu__1--oil-J11-njnqijiii

Coconut Copra

30234 (100.0)

1542

1479

523

24532

10051

6291

4475

1550

2165

2158

(5.1)

(4.9)

(1.7)
(81.2)
(83.2)
(20.8)

(14.8)

(5.1)

(7.3)

(7.1)

4348

164

192

32

3688

2108

851

328

154

247

308

(100.0)

(8.7)

(404)

(0.7)

(84.2)
(48.2)
(19.4)

( 7.5)
(3.5)

(5.0)

(7.0)

-_-.-@---—--@-.-a>_-$­-—-1-Quiet-no-no-Qnc

Source : Jacob Mathew, "Trend and Fluctuations in
Prices of Coconuts and Coconut Oil",
M.Phil Thesis, Centre for Development
Studies, Trivandrum, 1978.
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India is the third largest oilseed producing
country in the world with an area of 25.3 million
hectares and production level of 12.5 million tonnes
of all oilseeds. Table 1.2 gives a comparative picture
of the oil content of different oil seeds in India.

IABLEe.J-2

Q.i-l_¢.¢ntenf¢. iP.¢ir¢s_n1=aQ§)_ <>LP;11if erenrt

79,121 5 @@sis-i.n"I_nd;Le

iii3_-._1______-_-.--1,-u-,..-._gqu-whoa.-Q-I-Qu-n_;;-anxwtc---in-an-I-I—_1-—-lo-"i"-'0-nnc_n_1iq-nu--nxnquxn-nvnb-Quin-ciiiaii-pg.-nu-0-1--qcmq-I-_inl-@@c-nnlbic-_q-.01-cannon-0-Inpqjjozi-I'-lijifliiiii-QIIIIIQI-niu1i—IIi"'\‘ivIZj¢-0i

Oilseed Percentage rate

iijciinii-QIO\'i 4i—\Q€Z—Iiijliii5lT-kipifljniiniillii7-II-1iOIIDiw_OII"—_—_'1I—\II-l_--‘—II_jiciQnpcI--@-up;-giliuu-i$_q_n1-.-nabiiiiiGD.-qii

Groundnut kernel 40 - 44
Rapeseed & Mustard 31 - 33
Sesamum seed 41 - 43Linseed 31 - 33
Castor seed 40 - 42
Soyabeen 18.7 — 21
Sunflower seed 37 - 40'Nigerseed 35Safflower 25 - 30
Copra (coconut kernel) 62 — 68

czar‘-Q-Q-upiiii1—iZ§-Qlie-n-nipfiia-Iii.-i

Source: Prafulla K.Das, "The place of Coconut Oil
in Indian Vegetable Oils",&gricultural
_#.3,j-ti‘.J',§1JtTi1._-’,o,9-r,-I-er 2-lpelanqié» V°l- XXXIX . I N26-52.
August 1984, pp. 317+324.
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From table 1.2 we see that coconut is a highly
oil potential crop. It gives the highest oil content
among competing crops.

It is true that, in terms of area and total
production, coconut does not occupy any leading position
in the oilseed economy of India as a whole. in 1975-76
the total area under coconut in the country was only
11,14,700 hectares compared to 70,18,800 hectares
under groundnut, 22,63,300 hectares under sesamum and
34,92,100 hectares under rapeseed and mustard taken
together. However, this all—India comparison is inadequate
for an understanding of Kerala's economy because, for
Kerala state, coconut oil has a pre—eminent place, though
other oils such as palm oil, have recently entered the
consumption basket in the state. The data regarding
area under oilseed crops in India are presented in
table 1.3.

T“DL§cl-§
a11es_Lli1.¢i.¢.re 91 _l#Seed_:*CrO‘BS’Z is cladia

(Area ‘O00 ha.)
ji_i-1---_n¢—.b-~-_.--Q-__.--q-_-—¢_.o-ea.-—an—a-u-1-:1-——n—_—uQ—-Q-__.qOIIi¢_.-p-"u1$—I1nII1u-uni---i.-.--_-.__-ancqifi-'—--iiiiI$I--—_-no-1-—'_--1u-op-nq—.---n-n—-nu-—_—_—nn..--uni---‘--||_-jcnflau-z.‘_'iC$¢_c1u-mian-0;-in-Qua-n¢1nb-O0-mt“;-mi‘-Ii—-10--iii

Crop 1955-56 1975-76
Groundnut 4973.7 7012.8Castorseed 588.0 503.6Qesamum 2496.3 2263.3
Aapeseed & mustard 2413.0 3492.1Linseed 1425.7 2075.9Coconut 650.3 1114.7. .4.

-Q-v---1|-.1-anvwxt--_-<-_¢-Q----_-Q-.. -V_-~q-1---Q--Qua-nu--Qc—.1_u_—‘Q-_-0--._--awn-n-¢n—_-Z-Q--.@---i-.-Q-¢-Q-Q.-_—u-QQ-"ii;-n----ppm--npu-_4..1 _Qtn-_--_.-Iqqil-—-n-n¢—_n--¢_o-av-.. -qu—QQr-n"~III'--I1-qitli-11_.nQ-1uu1u;_1—¢ii~iau_—@n--;_u-Q_-.---0-—-i_€qn-up-vii-Q---qpfiun-7..-.-._

5Our¢e: J; »b Mathew, op.cit.
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It is also important to note that the oil
productivity of coconut per hectare is the highest as
can be seen from available data.

The average per hectare oil yields of different
oil yielding crops in India are as follows:7

-_—iqi_-‘ax.p__n——__.-Q-you-nu-uc—-mi-ii.-—-_-Qliiu--'$—i_-‘.1-up-_iuu1Iii@|_IIIi—;—l.'-\ @<-ia-q_-_¢i1—u——i9'_I'ijnu—-n1_iu-_i-c—-._.¢—-_­jiiiuggq--$01-1——1-ax-1&—i0-nn—uIii¢_€_——Q11-_i¢iti1¢Qiuij—-‘0—In—-—_.iu-—-‘I-_i_@————'11¢-I-uiciip-p-xii

1. Coconut oil : 550 Kg/ha.
2. Groundnut oil : 300 Kg/ha.
3. Rapeseed/mustard oil : 170 Kg/ha.
4. sesamum oil . 100 Kg/ha.

M Q-2-*'*‘i 4-{*i’ji“ii—.$_ —_‘—._i‘i?li ——ii'i“__i______“_—_"— i3¢—i."_¢i3iZ'_i—1@-9ii junta WQiiiiiu-—pi—@@'.—$-i€_IiIi_@—-Q81-'5@31-ipinibi-u—-1-IDiiuin-0Iiiij-iiii¢1Il@fl-OC-$_.,_Q@u-c\u—niIiji-—i

From the above we see that coconut gives
highest per hectare yield of oil.

§9F9PQEl§PliiYaI}°“iP_1P¢i§

India accounts for nearly 16 per cent of the
world area and around 12 per cent of the world production
of coconut.8 The percentage of area under coconut in net
area sown in India increased from 0.53 in 1951-52 to
0.77 in 1976-77.9

7. P.K.Das, "Coconut Situation in India", Agricul—
ffluel-tel f §»iJ=.u§$ ion _iJLln<Li§» V0 1 - ><><><\/ I I I» N O - 5
August, 1983.

8. P.K.Uas, "Coconut Situation in India", Agricul­tutal_pityationiinrlndia, V0l.XXXVIII, . ,
August. 1983, p. 275.

9. Ibid.
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According to an estimate, coconut culture and
industry provide full or part-time employment to over
10 million people in Indialo In 1972 the production of
coconut which was valued at Rs. 2450 million was about

2 per cent of the national agricultural income. "Coconut
contributes about Rs. 6000 million worth of agricultural
and industrial goods and Rs. 200 million to the foreign
exchange annually".11 In the areas where it is grown the
economic and domestic life of the majority of the
population is woven around this multi—purpose palm.

Coconut is essentially a crop of the small
landholder. In India the average size of the coconut
holding is as small as 0.20 hectares and more than 90

per cent of the holdingghave an area less than one
hectare. Hardly 2 per cent of the holdings have an area
of 2 hectares or above. The distribution of coconut

holdings in the major coconut cultivating states is
given in table 1.4.

10. Ibid. , P.a;
11- §er§la_Raumydi, 23 April 1981­



19'1 0
--09~f:—g_;‘£§%Ol]QgL§Q¢-i.I91ltq7i*n‘Q$*l sip, T.I‘_‘fr1‘__C{fj-‘Q0
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size of holdings\In hectares)

Percentage of holdings ofs;sn_t§2;2l¢8_    0, 4:­
Kerala Tamil Karna- andhrnNadu taka Pradosh

Less than 0.2
OQ2 ""1QO

1QO ""
f2.0 Quul auoxwr

37.1 61.5 52.5 61.7

O

CC‘

52 33.2 42.9 36.6
7.9 3.6 3.6 1.7
202 107 100 ""

,,._...v._._ ....,,_, ..'-._,--4---‘ ‘°"-:1-"°. .—-~v.-.-- ---_.-..---v__>-.g-~ov~@»-Q|-Q--0.-..I—_--a-p-n-qI-l-auu-u--——n__-1-<>»O_0Q—o~@‘~-cu“ -<-w--n_.---¢n-<.-q-~~------¢.q>-- - *to--as-_~,.._,.-_,.-_p-Q--0I%l¢'~¢,_.0-,._..—~u-@,.--.~-Q-iq-Q-Maia--q-nqun-—q-Qnn_nc_-_._u-qQ$iIIIIi-.--i_'.~u|Inonp-0--Inn-Q-III‘on-——IIcn@c-Q0-vcc-qua.»--0--iii- ---I'­

;Aaurce: L ¢¢.Thanuxn1,EQOQ§qn§Qj3ult§g§lTina§jgU@a, The
ureen villa Publishers, 1972, p.6.

Prom table 1.4 we see that the distribution of
holdin

C2
0':

'.‘J'hj.1-Q in

smallest

between 52.5 to 61.7

according to size is more egalitarian in Kerala.
Tamil Hadu, Karnataka and Andra Pradesh the

Size—grOup of less than 0.2 hectare commands

cent of the holdings, in

'23
(T1

H

Rerala only 37.1 per cent of the holdings come in this
si2e—group. In Kerala more holdings lie in the size­
group 0.2 — 1.0 hectare. n similar feature holds true
for the other two size-groups.

Plélss; P}i_.i";*";17l‘?*‘:l§£liIL ii sigid sI’rl@_§lu§i-i.@nt <>_1i9<>¢<> nut in elndsia

Kerala state accounts for the largest area under
coconut palms as well as production of coconut among
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the various states in the Indian Union. In terms of
area, Kerala had in 1976 a total area under coconut
of 6,94,600 hectares out of the all-India total of
10,74,1000 hectares, that is, about 64.6 per cent of
the total. In terms of output of coconut, Kerala's
contribution was 3443.37 million nuts out of the all

India total of 5837.11 million nuts ; the percentage
share of the state worked out to 59. Table 1.5 presents
information regarding area and production of coconut in
different states in India.

Tb5L51-Q
.~>t<1t.9:;1!}§.9- 1:99. i~19d,.F;.Q9u.¢.ti9n Qf 92¢ 9.1191 .10 ,1 “die

1

——_____‘_‘__j _iiicifl-"U-l"—i¢1x_iI|-PI$'iI-I1-i

State

andhra Pradesh
Assam
Karnataka
&erala
Maharashtra
Orissa
Tamil Nadu
Tripura
nest Bengal
andaman 3 Nicobar
Goa, Uaman & Diu
Lakshadweep
Pondicherry
Iii-Qniiiiiiiib coijiiiiii

all Zndia 1074.1 (100.0)
x-Q@—nni'-41--—-_I-_o.;cI—-¢~@ui¢-~- -—-O

Source: Jacob Mathew, op.cit.

,__._.,u-1in¢—-u-u-1,,‘-_-Qinin-_'-_-_.ci-1.-qi

Q-_1—-QQ1-mitt-1­u-_qu—Q_-ni$—c--1jiol-II_QiO-Q-~.. - <—'¢III-j_@1Oi_Ii

(1976)

Area : ‘O00 hectares
Production : million nuts

Area

39.3 (3.7)
4.9 (0.5)

153.3 (14.3)
094.6 (04.6)

9.3 (0.9)
13.2 (1.2)

108.9 (10.1)
0.8 (0.1)
0.7 (0.0)

20.2 (1.9)
18.7 (1.7)
2.8 (0.3)
1.0 (0.1)

"$1!--III ---n--_-.—_ -Q-nu-oi13--$1-gig-mic-.iii—_t——n-1ijiIIji ijqgcucic-nciii _—°'-'-""_'1'-an-i.-Q’-‘-n-ncicnniiic-@'_—c-1

Production

162.54
25.07

777.88
3443.37

50.64
53.03

1094.90
1.13

22.00
64.07

104.00
21.80
16.68

5837.11

(2.8)
(0.4)

(13.3)
(59.0)
(0.9)
(0.9)

(18.7)
(nfllj
(0.4)
(1.1)

‘\f‘ ‘(1.0,
(0.4)
(0.3)

(100.0)
Q11¢>_.-1-q-2-1 ii"-Iiii——ngtgijixbii1-iiiiiii.-_iiiiij.io--I-1-no 1-:1-oi
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From table 1.5 it is clear that in India Kerala
is the leading state with reference to area and product­
ion of coconut. Karnataka comes second as far as area
under coconut is concerned and Tamil Nadu comes third;

but Tamil Nadu comes second as far as production of

coconut is concerned.

The distribution of area and production in the
major coconut growing areas of the country is given in
table 1.6.

TABLE._l»6

arss-an¢ PrQdssFiQn_0f Qssenyfiin
lmPQri@nic¢Q¢9n@1Gr9win9_@re@$ in 1982-83­

__—,_,_____»-Q-_-.___-—— --__.____-_.¢_,..a--u-u§¢i--4-—__i.III|i¢--_1.i'I_--—---—-¢_¢-Q-_.-Iiuxo.-.1-p—v1—-n-1--nu—_iq.___xn0u-.i—-Q -_ -11-_3i_.i.1a-1. ,--— ,__,.iii-Piiiii;-pihiilil-Iliiigijiiifliiqgqii-¢i€SiOIQii.iiiiiijiiiiiiiiiiiijjii ­
Coconut Growing Area ProductionAreas (‘O00 hectares) (in million nuts)

Kerala 658.5 2444.3
Tamil Nadu 143.0 1650.0
Karnataka 178.9 930.1
Others 132.9 639.9

jiii_qpIlIn.1pi--...Q--__-‘~10-0-can-no-——I_x—u—n-‘.1.-_.i___-b‘.-i._'--_-_u—Q-__-_.-Qoli--q-pun‘.--1_¢1o1..___ic-cx-‘.1.-..-.__.-iii?g1i'_.u—'an-p-Inca-10-"-——_c1---O-0#0-nibcicunt-any--c—-u_|—-l0n_q-an‘-_*"".ij¢_—_ iI—’au_iiQ1—_iv-Qqiu-_""-—' u-non-__'°i—_cu-nai@'_ -in-n

Source: N.John Kurian and P.N.Joseph, "Coconut
Situation in India", lndiapg§oconyt_Journal,VOl.AV, No.3 and 4. July and August T984.

Table 1.6 gives a comparative picture of the
area and production of coconut in the three southern
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states, Kerala, Tamil Nadu and Karnataka. while Tamil
Nadu has an area under coconut which is less than one—

fifth of that of Kerala, in terms of production, the
former accounts for more than half of Kerala‘s production
of coconut.

Data regarding average production of coconut
under different Five Year Plans are presented in table
1.7.

Table 1.7 shows that all-India production of
coconut kept increasing till the Fourth Plan, but
declined during the Fifth Plan. But states such as
Assam, Karnataka, Maharashtra, Orissa and Lakshadweep

Union Territory increased their production. Some states
could not be compared due to nonavailability of data
in the initial period, for example, Tripua, Goa and
Pondicherry.

Table 1.8 presents data regarding spatial
distribution of average area and production of coconut
in each Plan period.
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Qverage‘BroduotiQn_of_Cooonut_Under;Different_Plan§

,,_ ___ l,-i__.-....--.- _- i-—­.-Q _n-Q-sq.-un—-|_-_-n-in -nuns

state/Union
Jerritory

nRGflI&
Praaesn

Assam

Karnataka

Kerala

Maharashtra

Urissa

Tamil Nadu

Tripura
“est uengal

A&N islands

Goa

Lakshadweep

Pondicherry

INDIA

1-----—-¢-Q--__-.-----.6ixuiiiclniilii
Note:

source:

._..__i.-_--.-_.,_. _. -_.____---_i__-_—.i--g--—_~-i—_-—i¢-—--_----_--—----—--1021-_-—'—'---_--6-10-Q--j-_.ian-a-pix:-mg-g—_-1-nn.__in-Q-_iu-oi-1-xiiiiiict18bit-ii.-oiiiiii-Qiiiwlnicxqiii

1111111110

(million nuts)
-—--Qu-0-1_---i-—i-."q|—@—ij—_i@-in---_

_fl_;______i___1_(Average_duringWPlansfl ”__;_..1950-81 I II III AP IV ._,V 3

166.4
(64)

296.2 310.0 246.8(99) (101) (81) 196 172.6
(64) (56)

306.0
(100)

13.0V 13.0 12.0 10.6
(100) (100) (92) (82)

363.8 466.3 402.4(96) (126) (109)
2779.0 3242.8 3277.0
(137) (160) (162)
(30.6 32.8(102) (109)

40.8
(120)

732.0 933.4_ (158) (202)
0.2

22.8
(176)

791.2
(214)

11.0 11.0
(86) (86)

460.0 673.8
(126) (183)

3620.3 3
(179)

32.7
(109)

28.3
(83)

369.0
(100)

2026.0 3359.4
(100)

923.0
(194) (166)
46.0

(160)
)30.0
(100)

33.8
(133)

49.8
(166)

54.4
(160)

1089.4
(236)

0.6 1.2
22.0

(100)

34.0
(100)

33.8
(99)

430.8
(93)

NA NA

42.0
(124)

tru,
~wo
(J10\zf\)

436.0
(100)

428.8
(92)

NA

G)
»~w
-4w
\]0
(DO\./

NA

22.0
(100)

22.0
(100)

f5
~82ON
@0\/O

22.0
(100)

f%-w
O10
()0\./Q

22.0
(100)

06¢
c‘0
\./@

25.4
(847)

34.0
(1133)

38.0
(1267)

3.0 63.2 61.8(100) (1 (1773) (2060)
NA

15.0
(100) (93)

NA NA

NA

14.0
NA

10.2
(68)

NA

18.0
(120)
12.3

70.0
17.3

(116)9.4 13.0
3976.4 4608.0 4861.0 6363.0(121) (140) (148) (163)

81.0 99.0
20.2 21 .2

(136) (141)
15.6 15,0

6981.2 6763.4
(182) (176)

P

(­
»~w
-+m
ON‘
Q0\/C

-40-<—~-—----~--——v---1--i‘—-n-—-----|0—o~—-_-.—-'-_°.—-1-1;-.-—-ii-—----_-'1' -1.1-----—-1-iq-—-1-_-in--an-.,1i -—­—-mi.-_-1i-_i-qi —_-n @_-010 '-I‘-_ _--_ -@—--_--.-_ —-ii--1.11: an-6 ¢_n is-nj¢.c—-_0—-iic_"_—unii¢n0-oZiji1i--11nc_:a-q-pu1c—uij—n._.—1pi­

Figures in parentheses denote indices in respect to pre­
Plan year of 1950-51 as the base.
Prafulla K.Das, "Coconut situation in India", A ricultural
gituation in lndia, Vol.XXXVIII, No.5, August 1883.
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T#§LE;l-§

9<>-¢.Qn_uf¢ in l="@s=,h F1811 2Peri.<>.<i

-manna-0-an .--...p_-JI0-_u-_--u_$Iucnuu-—.p-—-­iiiiiiiiiiiiii
State/Union
Territoty

Q‘.--Q.-g&<——-_._i-1&n___~_flu—:_“—

I

Andhra Pradesh

Assam

Karnataka

Kerala

Maharashtra

Orissa
Tamil Nadu

west Bengal
A & N Islands

Lakshadweep

Others

IND IA

5.39

0.13

12.85

68.27

1.24

0.71

8.64

1.05

0.27

0.42

0.03

100.00
ii%a_Ii____iiiibtiaiijiili

e-Q--oincnnnlu-n""'-I-4-‘-10"!’-__1'c@Jt—nQ-O iii-—--u-pxn.-.-cu-III‘-_uu—¢-——ic-uaIII_ii

1é.1_”.A;ea 5P
II

5.05

0.19

13.43

69.61

1.06

0.67

7.70

0.97

0.80

0.33

0.19

100.00

—-nq

4.18

0.39

13.16

67.48

1.00

0.94

9.27

0.85

0.99

0.33

1.41

100.00

-".§-.01 Qtii
IV

3.55

0.37

12.43

67.94

0.85

0.99

9.62
0.62

1.39

0.26

1.98

100.00
i-1--.1.-.—-Q-1-in-mi-—pii"--—|-bu-innit‘:-—c-nu-_—_—--"°-—--­

(Contd.)
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—""-'-‘nan-cu--Q-.1-awni@$iiQq__

@r.¢0en’¢a;1s)-.  0
III V

3.72

0.45

14.31

64.59

0.84

1.24

10.17

0.62

1.81

0.26

1.99

100.00
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q-.-__.u-p&-— 0'----an-¢—-- ._- ~_.-¢-ana-.._-_-=--­-_yn3iii@nniii—cIju_-QZIIIIIQ

State/Union
Territory

Andhra Pradesh

Assam

Karnataka

Kerala

Maharashtra

Orissa
Tamil Nadu

nest Bengal
A 8 N Islands

Lakshadweep

Others

-__>—---igu-01-cndiqii-itxntnnia-_qggaxbjitii-1___llIIiiiii-$;_i_;iiu_-iii fio i1.—_ic1"'.1--11.:-0
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I--*——@@—<—_.-—.|_-‘--Q-i‘—.III1_u-new-no-sq-_ -1:11
u——-1:

'    '7  I :r_I?r<>du.¢j¢_i<>J1 -(£e;r¢_<:ntra;;1e_.):   _
I

7.44

0.33
8.90

69.88

0.78

0.85

10.83

0.55

0.08

0.35

0.01

II III IV V
6.73

0.26

10.09

70.38

0.74

0.91

9.31

0.48

0.54

0.22

0.34

5.07

0.23
8.29

67.55

0.68

0.85

15.09

0.45

0.70

0.37

0.72

INDIA

-nu---w-_—n.-npnn-—--—@_._,u—n—_-—.-~au-~Z;-qa-nuianj-nu1._iI-U u-10¢-O-I-'

Sourcez Prafulla K Das, oQ.cit.

100.00
>-----__--qpqIlla-1--iii:-cojii—uuQiQ1

100.00
niqq--n-_-Q.-4;-_--mic-Qt-um;-Qiinituniiii

100.00
8855899Qlbcbjqnnnu-—ji—_$_

2.89

0.18

11.27

65.59

0.75

0.65

15.60

0.37

0.89

0.33

1.48

100.00

2.89

0.40

13.74

58.39

0.87

0.94

18.93

0.33

1.03

0.§?

2.01

100.00
-Q-_ __
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Table 1.8 reveals that there was no substantial
increase or decrease in the share of the states in total
area under coconut in India. The share of some states in
all India area decreased over time; such states are
nndra Pradesh, Kerala, Maharashtra, west Bengal and also
Lakshadweep Union Territory. All other states increased
their share in all-India area, including Tamil Nadu which
increased its share in total area from 8.64 per cent in
the First Plan to 10.17 per cent in the Fifth Plan.

The share of the states in total production in
India, as can be seen from the same table, shows that
there has been substantial changes in the share of some
states. Andra Pradesh had 7.44 per cent share in all India

production in the First Plan ; it decreased to 2.89 per
cent in the Fifth Plan. Karnataka increased its share

from 8.90 to 13.74 per cent in the same period. Kerala's
share decreased substantially from 69.88 per cent to 58.39
per cent. On the other hand, Tamil Nadu increased its
share substantially from 10.88 to 18.93 per cent.

Table 1.9 gives information regarding average
productivity of coconut in different Plan period$­

Prom table 1.9 we find that in many states average
yield declined furing the period covering the First to the
Fifth Plan periods. Such states were Andhra Pradesh,Ussam,
Kerala, Orissa and Tripura. The other states that increased
their yield were irnataka, Maharashtra and Tamil Nadu
and the Union Te tories of Andaman and Nicobar Islands,
Goa, Lakshadweep uhd Pondicherry.
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State/Union nverage ,,m,4,
Territory 47 t0

1950-51

Andhra
Pradesh

9,210

Assam 11,000
Karnataka 3,960
Kerala 4,980
Laharashtra 4,181
Urissa 6,750
Tamil Hadu 5,660
Tripura Mn
west Bengal 3,143
00H Islands Nu
000 NA
Lakshadweep NA

Pondicherry Mn

1wu14 5,332
123. “_}iI-irfi Qn<@Ii’iI§u-Qlitluiiititniuztjqii'i--Q-_OIII—-can->\¢-——_c-as-—-1q1punau¢_-nu-nc—o

Source : Prafulla K.Uas, op. cit.

-...-_. ,_,,__--_-n-nun‘.-.410-Q
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11V9 I?£lQ 0

ox;--aq--u-Ql
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(nuts/ha.)
uiunq-nxui-—-pa-no-an-'-'—up--0-_iQ|Qi_.|I|$—_g¢.|;0--...--_..l_-.__..-.-_i6-I010-in-—

of 1946- 7*" W
I

0,007

10,250

4,010

0,372

3,072

7,511

7,090
NA

3,205

1,020

1'1]: 1

5,224
. v

hm

0,243

II

0,935

10,000

5,032

6,783

4,661

9,040

3,109
NA

OJ

1*.)
(J1
Q1

4,252
I v .
113M

4,500

0,704

0,700

III IV V

7,200

3,317

3,790

0,005

4,050

5,970

9,701

NA

3,199

4,272

NA

0,707

10,020

5,996
11--1u—_u——1q.1n¢1.-—-in-1'.-—__.iiiiijiijpinji

4,500

2,704

5,045

5,302

4,905

3,712

9,059

1,429

3,204

3,740

4,210

7,214

9,075

5,996
-—_u-u--1.-1 -ii

4,104

4,697

5,142

4,837

5,510

4,045
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fable 1.10 gives the compound rate of growth or
area, production and yield of coconut in different
states during different Plan periods. From this table we
find that in most states there has not been

stent decline in either area, production or
except in Kerala. In Kerala, yield declined
from the decond Plan onwards. In Karnataka,
Third Plan there was a substantial increase
and yield, but during the First, Fourth and

any consi~

yield ­
continuously
during the
in production
Fifth Plans

there was decline in production and yield. In Tamil Ladu
on the other hand, there was substantial increase in
area and production.

The analysis given above amply proves our conten­
tion that coconut cultivation occupies a very important
position in the economy of Kerala and an understanding
of the trends in growth in area, production, productivity,
market structure and so on in the case of this crop
has a significant bearing on the general economic
situation of Aerala state. Hence the significance of
the present study,

933$.-i9l QR THE_§IYc

The objectives of the present study are,

i) to analyse the area, production and producti­
vity of coconut cultivation in Kerala and to
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(ii)

(iii)

(iv)

The major hypotheses of the

(1)

(ii)

(iii)
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identify the relative importance of area
and productivity in production and the‘
factors which influence these parameters ;

to assess the changes in cost of production
and profitability of coconut cultivation ;

to estimate the marketed surplus of coconut
for each category of farmers, namely, large,
medium, small and tiny ; and

to study the economics of coconut prices
and marketing.

HYP0TBE$I$

cultivation in Kerala
to a number of causes

The area under coconut
has been declining due
such as substitution by other crops, replace­
ment of coconut gardens by residential
buildings etc ;

Productivity of coconut has been declining
since the 1950s owing to (i) conversion of
marginal and unsuistable land into coconut
gardens, (ii) unremunerative prices of coconut
and (iii) the impact of rootwilt and other
diseases ;

Productivity per acre is higher on the smaller
sized farms compared to the larger sized
farms ; but productivity per person is higher
on the larger sized farms compared to the
smaller sized farms ;

study are the following:
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(iv) Modern technology and practices have a positive
effect on productivity of coconut and are
cost—efficient ; and

(v) Coconut farms are adversely affected by the
downward trend in the parity index of prices.

W3Tl:*9D@LQ§l

‘C1olfl‘e*C‘t’i:O1‘nI .021§ee<>11d_e1lid§is.

The study is based on both secondary and primary
data. Secondary data have been collected from various
institutions such as the Kerala state Planning Board ;
Directorate of Agriculture ; Directorate of Economics
and Statistics ; Directorate of Coconut Development
(Cocpnut Development Board), Government of India, Cochin;
Central Plantation Crops Research Institute (CPCRI),
Kasaragod ; Kerala Agricultural University, Mannuthi ;
Centre for Development Studies, Trivandrum and ; Indian
Institute for Regional Development studies, Kottayam.

‘C‘O_l;l;e*‘ct‘i1on‘_o1f_ Piriimary Qaié

Primary data was generated through field surveys
using structured questionnaire schedules. Two districts
in Kerala, namely, Kottayam and Alleppey were selected
for the field study ; these districts were taken not
as samples, but as case studies. Therefore, no
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generalisations or statistical inferences from the
sample to the universe have been attempted. In Kottayam

district, two panchayats, namely, Kumarakom and Thiru­
varpu were selected and from Alleppey district, Chetti­
kulangara and Thekkekara panchayats were selected.

The two districts were deliberately chosen
because these districts have sizeable concentration of
coconut gardens. The four villagexselected for the study
have coconut as the predominant item of cultivation.
Kottayam district is the worst affected by root-wilt
disease and, therefore, the selection of this district
has the added advantage in the study of the impact of
root-wilt on coconut production and productivity.

In the four villages, a total number of 200
households were selected. The selection of the house­
holds was purposively done so as to provide enough
cases in all size groups.

The instrument used for the field survey, that
is, the questionnaire schedule covered aspects such as
area, production, consumption, marketing, income and
its sources, cost of production, prices etc, in addition
to certain qualitative questions pertaining to cropping
pattern, irrigation, root-wilt disease, hybrids and so on.
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The data thus collected, have been analysed with the
help of computer.

SSJBEME QR lTHF; e§TeUDX

In the introductory chapter of the dissertation
the importance of coconut cultivation for the economy
of Kerala State has been highlighted. The second and
third chapters contain analysis of changes in area,
production and productivity of coconut cultivation in
the state. The use of modern agricultural practices by
coconut farmers is analysed in chapter IV. Cost of

production and profitability are dealt with in chapter V,
while the issues relating to coconut prices and marke­
ting are presented in chapter VI. Diseases affecting
coconut is the theme covered under chapter VII ,
Summary and conclusions are provided at the end.
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CHANGES IN AREA AND PRODUCTIVITY

Analysis of area under coconut, based on data
published by the Directorate of Economics and Statistics,
Government of Kerala, clearly shows that the total area
under the crop which showed a continuous increase upto

1976 started declining since then. During the period
1958 to 1976 the area under coconut steadly expanded
from 4,75,68O hectares to 6,94,990 hectares. But from
the peak in 1976, the area witnessed steady fall,
reaching a figure of 6,74,380 hectares in 1983.

The time series data given in table 2.1 presents
a very disturbing trend. Apparently, despite all the
efforts taken by the Government of Kerala, Department

of Agriculture and various other_agencies concerned
with the development of coconut cultivation, the
continuous and alarming decline in the total area
under coconut has continued unabated.
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[ABLE 2.1

(1967-1988)

1958
1969
1960
1961
1962
1963
1964
1965
1966
1967
1968
1969
1970

1971
1972
1973
1974
1975

"1976
1977
1978
1979
1980
1981
1982
1983

Source: Directorate of Economics and Statlstlcs,
Statigtiqs for Planning, Kerala.

Year Area in ‘O00 hectares

475.68
492.54
500.76
504.82
539.26
544.99
558.99
586.31
609.58
638.72
686.06
707.84
719.14
730.26
745.43
744.83
748.17
629.95
694.99
673.46
660.63
662.62
651.37
666.62
658.84
674.38
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The data on area under coconut in the state was

analysed by studying its trend in sub-periods. The data
was analysed in three separate methods: (i) by finding
the average cumulative percentage cariation (average
rate of change), (ii) by finding the absolute percentage
variation, and (iii) by fitting a linear trend equation
of the form y = a+bx and computing the values for a and
b. The results are given in table 2.2.
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The area increase under coconut from 1955-56 to

1974-75 was mainly due to the conversion of paddy land
into coconut. This is clear from Jeemol Unni's study
where she states that "actual (net) area under rice has
fallen, particularly in recent years, whereas area under
coconut has increased phenomenally. There is suggestive
evidence to show that coconut has been substituting rice
on wét land"1. This substitution has been continuing in
Kerala and consequently there should have been increase
in area under coconut. But this is not reflected in the
data furnished by the Directorate of Economics and
Statistics. Data shows a decline in area between 1975-76

and 1979-80. But since then, again, there has been an
increase in area which is in conformity with our argument
The decline in area, incidently, took place after the
Directorate of Economics and 5tatistics changed their
methodology in calculating area under coconut. Hence,
there is strong suspicion that it was the change in
methodology which showed area under coconut declining
between 1975-76 and 1979-80.

1. Jeemol Unni, "An analysis of Changes in the
Cropping Pattern in Kerala with Particular
Reference to the Qubstitution of Coconut for
Rice", M.Phil dissertation, Jawaharlal Nehru
University, 1981.
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This conclusion substantiated by our
study to see if any correlation existed between area
under coconut and area under other crops. In table
2.3 we ' a distribution of districts in which a

(3.
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significant inverse relation exists between coconut
and other crops which could imply substitution. fie

tn
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find that coconut ituted pulses in 7 districts,
sweet potato in 5 districts, ragi in 4 districts,
plantain and banana in 3 districts and sesamum in 3
districts. Other crops were substituted by coconut
only in one or two districts. " nulses, sweet

Q.-¢
(­5-4

Pt­\

potato and ragi were significantly substituted by
coconut, with plantain and banana and sesamum claiming
lesser significance. Thus, instead of evidence for
decline in area of coconut we find evidence for increase
in area due to substitution. we have not considered
positive correlation because it could occur only with
simultaneous increase or decrease between coconut and

other crops.
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Table 2.4 substantiates our conclusion
of expansion of area under coconut through exten­
sion to uncultivated land. We see that coconut was
inversely related to barren and uncultivable land
in 5 districts, with permanent pastures and other
grazing land in 5 districts, with fallow land other
than current fallow in 6 districts, out of 9 distri
cts where significant inverse relation exists.

Thus, coconut substituted not only other
crops, but also,its cultivation was extended to
uncultivated land. Details are given in the techni­
cal annexure to this chapter.
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In order to analyse trends in district—wise area
under coconut for the years 1957-58, 1967-68, 1977-78
and 1980-81, a linear equation of the form y = a+bx, (y
being district-wise area under coconut and x years) was
fitted to the data ; and the values for a and b were
obtained. The values, thus obtained, are presented in
table 2,4 (af

Icersns .,<>:f D;i,$c_’¢

TABLE"r2;éel§l

Q_Ii—nQlIII$jiQQiiIi1_Iiijun-o€@II—- noun-n-u-11¢-1-in-—c-main;--nounibuwz-0ii&ZQZl1q1¢i1—iio-.0-1.-——1-train?‘-I‘

District

Trivandrum

Quilon

Alleppey

Kottayam

Idukki

Ernakulam

Trichur

Palghat

Malappuram

Kozhikode

Cannanore

il
49.925

54.199

75.485

66.750

11.576

39.892

23.956

6.027

71.562

114.645

47.063

rig it_rl~_i;se@:;l.1;¢cal lJnsls.;el1;@§=@ln§1i

a Values b Values

6.757

6.647

C)

-1.364
-3.726
2.363

5.852

8.099

4.811

-5.941

—4.244

10.057

--- v-- -_-.-- Q-pp»

Source: Own Computation from_§tati§tics for
Planing, Kerala. W7 "7 en's L7

&i-‘I5.‘

ii

ijiiin-u-—u-—an_i-iQi@—--—@a1-$--..—-q_-,--._u¢u@-g"‘"-">1-0-‘q-....1_1|n--1..-Q-Q--_--.--_-_q-v~_-__-Q-o----..~—v,,_,.._u-Q.-Q--Q--Q.-_‘*~_-‘iii—q‘-—¢Q—1n_1z~c——--°*-'--_-‘I101-.0-Q-p-_~-co-an-'-'"0‘!---Q-.0-cl-I___n-.-.--Q-._--on- < Q--.-0---1.0-0-I ----Q _x*W—_ 0--0-1



Keeping in view the limitations of the data base,

Q.
|..1.

and comparing the b value, we find that in four stricts
out of eleven the trend in area has been on the decline.
Of the rest, duilon and Cannanore have registered high
b values which indicate that the rate of increase of
area in these two districts has been faster. The two
districts, Alleppey and Kottavam, which have registered
negative b values are districts which have been affected
intensely by root-wilt disease.

zed-ci_(_1:>..>t­

Dcicsieiiccct-:~vii§ie z-\ris§c 6611051681-1 §9i¢9niuL ii11..:;;si_1;.?:§;i11Jeans
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District 1957-58 1967-68 1977-78 1980-81

Trivandrum

Quilon

Alleppey

Kottayam

Idukki

Ernakulam

Trichur

P&l{fl1Gt

Malappuram '

Q1
U1
\O
PO
O\

56221

68242

57305

40765

33092

4677

Kozhikode 101 £131
Cannanore 45522

61762

77718

77595

70009

Q)".

\o
ea
\>

40958

1*.)

Q1
C\
Q
D

1Q0698

76061

75806
""977."07363

@
ND
\.-.J

Q
ll»

51300

14257

(_T!\]
CO
(D
4'5

49641

13937

Cx
()1
(_)\

‘.1

Q9440

94Q46

73770

$1770

63110

51120

16620

60880

54030

Q2950

59630

'14 J1 "re

72980
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I

Source: Directorate of Economics and statistics,Kerala Qtatistics for Plannino9 ~ 0?'iIi"~'>UI-I-O“ 9--visa-our Q §vIQn-I-$0 ~—u- 0o'nvx 1Q-‘Q’:-pg” @- 1--+¢¢



48

From table 2.4bwe find that there has been a

decline, as the data shows, during 1967-68 and 1977-78.
The districts in which the area declined during 1967-68
were Alleppey, Kottayam, Palghat and Kozhikode. The
districts in which the area declined in 1977-78 were
Trivandrum, Quilon, Malappuram and Cannanore. There were

two districts in which area increased upto 1980-81 ;
they are Ernakulam and Trichur,

During the 9 year period between 1955-56 and
1964-65 area kept increasing but at a slow average rate
of 2.5 per cent every year. During the 5 year period,
1965-66 to 1969-70, area under coconut increased on an

average at a very fast rate of 4.84 per cent. During
this period specially and the earlier 9 year period
area kept increasing owing to a number of factors. Though
there was the depressing effect of the decline in produ­
ctivity, which was caused mainly by the impact of the
worsening root-wilt disease, area under coconut grew,
apparently due to the following reasons:

1) Coconut was a crop which provided a greater
income compared to most other crops ;

2) Land reforms had increased the number of small
farmers and for them coconut was a crop
which met their cash needs ;

3) The state government provided certain attra­
ctive schemes for the extension of area under
coconut.
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A study of the trends in average productivity
of coconut farms in Kerala measured in terms of nuts

per hectare shows that there has been an alarming
decline in productivity. From 6832 nuts per hectare
in 1957-58, it reached a very low figure of 3711 nuts
per hectare in 1982—83. Table 2.4(c) gives the absolute
figures as well as percentage variation in each year
showing negative figures for most of the years.

The main cause for the continuous decline in yield
from 1955-56 to 1979-80 is the root-wilt disease. From

table 2.5 which is taken from the CPCRI study we find
that average yield of palms declines with advance in
root-wilt intensity. As shown in table 2.6 it is clear
that in most districts the intensity of disease is high.
Thus, it is clear that it is the wide prevelance of root­
wilt which has caused a decline in YiGld¢ This is also
substantiated by an estimate of production loss made bY
CPCRI (table 2.6).
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year Productivity Per6en§aoe(nuts/hectare) varlatlon

1957
1958
1959
1960
1961
1962
1963
1964
1965

1966
1967
1968
1969
1970
1971
1972
1973
1974
1975
1976
1977
1978
1979
1980
1 91131

1982
—_ p_~1@c-Qfl

58
59
60

61

62
63
64
65
66
67
68
69
70
71

72
73
74
75

76
77
78
79
80
81

C2

83
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C11

O\
3 C9

.0 COJ \.)

6@-¢

6430
6430
6130
5985
5864
5864
5616
5618
5625
5583

89
0536
5539
5Q6O

4972

4963
4817
4583
4361

4576
I-1-(>1 E’,

/1-509

4721

‘IQ’!
U1

0.00

0.00

-'20

0.00’ -4.23
0.04
0.13
0.66
0.02

0.05
...‘__"),[)/1

~5.48
’\I"\0 1.4’.

OOO4

4.86
6.06

0.9?
’~‘ ‘_ .\)

/1 . 70
0--Q--q-on-on-nn_~¢-q-nnO€iqiIIfl1n_¢c@'@-I131‘--4-an--—p--nan-n.-<-a .-_nnn...,- ova‘;--n-1-----q---< ._.-. ..--_----n_.---1......» -.,-.._ v-nnrugi-1 -1--...\‘o-.,Q----Q-_-uh-0Qtnu--~_-o—IU@_¢i—i$@—uc-_..-I-‘Iain--Q--no».-_-u-@-0w-n-<a-¢_--u---_-»_.-._--auu-- ave--...._-... -... .....--|.- o-»-_.. ... .-- .v.._,--1| ., _.. .--.,,

$ource: Government of Kerala, hir@ctorri¢ of
ficonomics and Jtnfiisfics, J@1§lQijg§ fogPlanninn.
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S1. District    _Av_e;rvagie;ffielgiijpter _iPailm   IN°' nus DE DA Overall
1. Trivandrum
2. Quilon
3. Pathanamthitta
4. Alleppey
5. Kottayam
6. Idukki
7. Ernakulam
8. Trichur

R If F

U.E
0 JL.‘\

Figures given for the overall means are weighted
TDGEIHS

Source: Ibid.

According to table 2.7 production loss in eight

78

66

78

86

68

67

80

63

Overall 72
an-Q-in-Qiéxu-11¢-n--.c|$¢II._n-0lOI—|-uczt-q—$—-_'__~-'~-ow"-Dina--Q-1--ua-__¢--1--;._,_-—_u-q---Q.__...,.

Root (wilt) Free
Diseased Early
Disease advanced

34

37

52

48

36

34

37

50

41

-3”"..-.--.< i—c-uifiti-i331‘>--Q--.Q_J ....¢ --@-1

9

22

27

22

13

20

1?-Q

31

19

0--‘Q---_ ._-_ 6 {Q-Q—nQ.iQ@-Q---v.-......_-.-I-v~IO-__-.

77

54

59

49

Lo
Q1

49

59

63

57

ic-at§-u. ._

districts due to root-wilt in 1984 amounted to 968.09
million nuts

i
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$l.Ho. District Loss in production

1. Trivandrum
2. Quilon
3. Pathanamthitta
4. Alleppey
5. Kottayam
6. Idukki
7. Ernakulam
8. Trichur

11.34

110.56

99.89

271.02

254.39

31.11

177.13

é
,\\IV
I
-rjx
I -fr\/*

Total 968.09
__.._. 1--in-1q—-¢nou—Q_--Q--¢4~.n-n....xp.-.-a-10-n¢_--0;-nus <~—q_-n--n-._-»q---Q-an--o"'__.¢ --Q1"-1-n-Q——-o-0-a_¢-QB-'1-'-¢-I""""‘ I---—1-.-go--I-_J—|v-n~¢—¢i—'_-__‘-3 ;_‘—-Z.-n--|@~——|—¢0-—c—--u-Q-Q.-in---p-Q-—n@--_v.¢.n~n---Q.--0..-1~on-—¢—-'--<~—~'—'-_- _----l.-—-v--0»-an Q-—@.~—-O---....—-1-n--Qu­-.--n—I-IO--9:-no-0-*-c—$IIO

\..‘

Source: Ibid.

From a study by M.V.Goorge we find that during

the period 1960-61 to 1974~75, while productivity of
food crops improved only by 1.4 per cent, that of non­
food crops improved by 2 per cent. If we consider that
this period coincided with the period of the ‘Green
Revolution‘, we realise that the benefits of the improved
technology were assimilated by Kerala farmers, especially
those farmers cultivating non—food crops. This

:-Jo

s because

in no other period was there such an improvement in
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productivity. This means that the package of improved

practices and their requirement of higher dosage of
inputs were practised by Kerala farmers, especially
farmers cultivating non-food crops. This behaviour of

Kerala farmers should encompass coconut farmers also.
This implies that, despite higher dosage of inputs and
improved techniques, the decline in coconut productivity
could not be averted. This fact strengthens our argument
that the main cause for decline in productivity is the
root-wilt disease.

In the present study an effort was made to
collect primary data through field survey inorder to
quantify the reasons for the decline in yield. Table
2.8 gives the major reasons as obtained through
primary data collection.

From table 2.8 we see that more than 88 per cent
of the respondents felt there was decline in yield.
Moreover, 94 per cent of farmers opined that the root­
wilt disease was the main cause for decline in yield.
Other important reasons were ageing of palms, curtail­
ment of fertilizers due to rise in fertilizer prices,
and declining quality of soil.
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If Decline 88.5 11.5
01

4He asons

I. Impact of root-wilt

II. Declining quality of soil
III. Fertilizers curtailed due to

rise in fertilizer prices

TV. Ageing of palms

V. Lack of cultural.practices

VI. Lack of Irrigation
--illlfifil-I Qcdliipu-Q.---n-an-->__'-"'p—._-'—_0-Q.-.1-—o-0.._0--0--—* -—¢p¢~_-Q--nu-n--Q1-an-can--Q--Oiii
Note: For ascertaining reasons, mul '

questions were given. Therefo
figures for reasons do not ad
100 per cent.

Source: Primary Data collected throug

Our field study also revealed that d
three years prior to the survey there was e
trend showing a decline in bearing coconut
increase in the number of non-bearing trees
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From table 2.10 we find that maximum yield of
nuts is in the months of March, April, May and June.
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Year Bearing Hon-bearing

1981 100-O0 100 WM?
1982 96.29 105.65
1983 89.85 117.45

in-‘iiI-niunllicnnnu-_¢-nj._p—nn—_c—nII-Him-l—___-no-_n.—|-0--0q-_.-.—*-1-n-1 1-1-—--I --‘I-I-II -----Q1-_\-Ira--1--It-na._.-an-nnctc-@__.1niq‘¢icii—i¢—1_u—n-u-njcQc—.ui@$i-¢cn$_n—-Q.-u—n¢_-—n-I-°—I~ .1‘-.-Q1-n_____._____-.-—-___¢¢p-un_.41,._-_.__.-—-—_,_1,¢_-pg-_.___.__*,_-_,-3. ,___

Source: Primary Data collected from
field survey.

There are variations in the nuts harvested
between different months in an year. As seen frgm tabla

2.10, the highest average yield is in the month of April
(13 per cent of the nuts harvested in an y@ar)_ This is
followed by March (11.1 per cent) and may (10.5 per Qgnfi),
These variations are determined by a number of factors,
Particularly climate.
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Month

January

February
March

April

May

June

July
August

September
October

November
'1

.~.

December

-on—_8@QQ_n'I|$—-an-ppm-au_-u-Q-unannnxnI-@i~i¢_—nIu-Quinn‘!-'I1¢¢€in-n

Source

IflQL§2£;lQ

£8 ;Q.f._., hfirrgfli

1

6.4
7.7

9.8

14.1

11.7

9.8
8.2
7.7
6.5
5.6

6.5

6.0

-nnxnnnlnu-nnnn—-0-_nn1'—""'-.._-n"*~at-_-quasi.-Q.‘-'._..

2

6.4
8.9

10.8

14.1

11.4

9.7
8.3
7.8
6.9
4.8

6,3
5.6

---.--_..­pn-1'-.--I-Q--oi..---¢_.Qa_.-up -~c--acn-.41-0

3

7.1

9.6

11.5

11.8

9.3

7.6

Q3
0é

7.7
7.4
6.3

6.2

7.4
an-‘nun:-no-n~u*¢—-nunnnnanqq-no-up-an-Q.-up--Q-.0*iiD”—IIi&iIiiiQi

or l‘8LL§§-..¥~.1a_1;v;=:s;t.¢.sL.2..n..,;.U1<z.1. . \ / _-,
D;ifcf.@c_1;@:n;~;i-‘Q not o

4 Meann ‘ .­

o-n—s_­

i

9.0 7.2
10.2 9.1
12.2 11.1
12.1 130
9.6 10.2
9.5 9;
4.7 7.5
6.1 7.3
6.1 7.3
6.2 5.7
6.4 6.4
7.9 6.7

~_-go-up-—Q-qurnb-obit-OI--inc:-I-I-"Q-Qs-nun.--ma-Qa-uh-ann--an--Q-stun.‘-,_uu-Q-n1

: Jacob Mathew, "Trend and Fluctuations in
Prices of Uoconuts and Coconut Oil",
M.Phil Thesis, Centre for uevelopment
Studies, Trivandrum, 1978.
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PLATE 2.1

A COCONUT PALM WITH EXCELLENT YIELD
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Particulars

Yield in 1961

weight of Husk­
ed nut (g)

Copra content.
per nut (g)

Particulars

Yield in 1961

Weight of husk­
ed nut (g)

Copra content
per nut (g)
iciiiiigjiciiiiibi-i13-J-iii‘-Qixuni-up-_.jic—-to

Source: Directorate of Economics and Statistics, Kerala,

Jan­
uary

405

479

138

July

530

556

158

jiiiiiiician-Qu_—ia-Q‘-‘--Q.-*-Pi ji_q,__.—‘.i1---I-00-——--an-oil-iiiii_—‘ci04nu.iccn--ip-_-_-._-.1-Q-—-——n-_n

f_NU

(per hectare)

is

ii-iiii-iiXI.-u_1_u-nciiii
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Feb- March April May June
ruary

594

511

138

August

463

545

129

—1iiIi1Qi¢II$Ii1-ii-.11-1__~_—_m_

5J=a,’¢i§’9i§§ ._f2_r Pl?-myxi we ­

709 963

518 575

151 168

-.C.>Qpt"" OCtQ‘I'ember ber

383 351

535 528

150 150
-_--1'—_—-pn—n""-1-1;-.--¢—IIuu—tOiI_{'1iii3¢i§i@3'i31

171

583

162

Novem­
ber

306

523

146

ii-1
610

555

158

Dece­
mber

346

504

127

From table 2.11, we see that there are fluctuations in
yield of coconut within a year. Yield is found to be higher

0

during March to June, and corresponds closely to the monsoon
period. The weight of husked nut is uniformaly distributed though
copra content is found to vary seasonally.
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decent debates among economists show the

importance of the size-productivity debate. Though

there is controversy regarding methodology, definition
etc, . controversy rests around the reported finding

'_-‘. ­.
upf­
I-<'

1 1.,

that size and productivity are inversely related. The
case of coconut would, thus, be interesting to see if
this relation exists in a plantation crop. Data (table
2.12) in their row form show that holdings between
0-200 cents had the highest range of yield of 34-48
nuts while holdings between 201-500 cents showed

Q:
5

next highest ranoe of 29-31 nuts. Holdings between
$01-$00, 601-700, 701-800 cents gave 23, 50 and 19
respectively. Holdings between 001-1000 cents and above
1000 censs gave 51 and 19 nuts respectively.

The yield rate for the size group 601-700 cannot
be taken as representative as the number of cases in
this group was not statistically significant. Thus, if we
leave out the size-group 601-700, we see that yield has
been coming down as the size of holdings increases.
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$ize—Holding Productivity/fiPalm_

glliill _ I l~'éo'1"l1_lBrU._I91"

Tl\B;1::_ _I: :9-412

~> 4 "HI 3- P -1 1, 2 _T__ * 9.F-_P1’i_9DP§llY.1lY

-_ ‘ ._­

0

51

101

201

301

401

501

601

701

901

Q-Qv--0itt

Above

-—-¢__---u---.-n-0 @0­un1i.—-Q$Ii¢—oiIQ-_ nan

Note 1 There was no entry in the size group
“R

source : Primary uata Collected through field

on
cun­

“°—-——-.-c—q—u-—_.~I—a—»@-Q-in-_-in-_-—-0—-I-in-1-not-D4?-'@uu-4-aqnuuau--u--ic—nq-_qu-up-—-uwqnu-_aiiiJIq-octi

$11-10 iliil iiiiiiiiii

50

100

200

300

400

500

600

700

800

1000

1000

_-_._._i.-Q-—--.-gin;-n.-_-~nv—0.—-.__>Cv-_-I—_-'1-1.-_0-n_—n—Q_-01-niolifillttcicqii-1-11ii_@I_@$

801_9OO C€fitS.
Hot taken for calculation as data biaseu
due to only one entry

survey.

Qiliujo-—;-13101:-Qnii iijiiiijiiiijiii
m

36.95

48,04

34.29

29.82

29.92

30.98

22.77

49.98*

18.75

31.43

18.75_1_;-_-_.—unc-_.1Q-‘c@_—-n~u@-Q1­

62
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We see from table 2.12 that yield declines as
the size of holdings increases. This observation is
confirmed by a correlation exercise. The co—efficient
of correlation worked out to -0.496. This value was

significant at the 5 per cent level (one—sided test).
Thus, it is clear that an inverse relationship exists
between size of coconut holdings and productivity.

Size-productivity relation was also studied after
eliminating the impact of irrigation (table 2.13) ; for
this the data was seperqted into those cases which had
irrigation and those which had no irrigation. The hol­
dings which were not irrigated were studied using
correlation. The resulting co-efficient was.-0.234.
This was not significant. Thus, when the effect of irri­
gation was eliminated we see that the inverse relation
between size and productivity is not significant.

We tried to see if the inverse relation between

size and productivity existed after eliminating the
impact of quality differences between coconut holdings
(table 2.15). Value of Land was taken to denote diffe­
rences in quality of land. Accordingly, productivity
and value of land were correlated. The result was a
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co-efficient of -0.264. This value of the co-efficient
was not significant even at the 10 per cent level~
This means that the inverse size—productivity relation
was eliminated when analysis of the same was done after

taking into account differences in quality of;land.~

IA;BI-Er Si .f2_

EredasfiivilxiinlUnir;i2a$ed.9999nvtcEeldinss
i -_1Io¢-1--..---—Ini;—-—-oz-I--‘1---$pinII-Q1jQi¢QijiiQr0iiii@_QQunn-@-an-Qjjnjflg-nflifil-Ii i.-is-_'$'¢1Q -1--Divine;-nu-n¢1@-cunnin­ijii2:33:32-1:3

No. of Cases Size of Holdings Productivity

15 2653 51
101

CA
()1

27 20112 3013 4013 5011 6011 901
1 Above

Note: Nil entries ignored.

,¢_—n_--0-Q-_----qc----_,..---q-Q ,.-Q-1--,__-an-0-_,¢-.o—o,i¢_¢-----...-___¢uIu_n-nclnqp-Q--_¢.-qiuuc-Q-uni‘nan-qiqlijp.-'ii—n_1Qcr1

50

100

200

300

400

500

600

700

1000

1000

@-.iI-4'iq-Q—|Qannunc¢0—1i_-.'-|II_.__1­¢—""*"'_cunc-—¢p—I-noun-nil--nu-.-Q

29.08

33.89

32.86

29.21

31.06

30@84

18.67

35.09

31.43

18.75

Source: Primary Data Collected from
Field Survey.

(No. of nuts)mi iii

¢-Ij_—n-u-c-.*:- —--—Ii$£i1_0i100-—-—­
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Prpducffl .i¥_5-33L in Irr_iQ_a§.¢9 H<>19_i1L<i$_

iiicijijigqiic-iiuic-41_—n_IiI—Q.-qciuiuh-bxolliixucntipq-Iii

No. of Cases Size of

3 255 515 1011 2011 3012 4012 701
jiiiiiiiijiiiiiiiiiis-Qn—_i—1i_iii"'i¢n_iuCI¢i1_II\i,ii—1iiiiii gii-_.jii1_1-j.|_i—_qii—¢nn1ii@_—-_-1-it¢_-3.-mini‘-any-n—-pi-'@c—---Q-@0uI@~_@ —-nit‘:-0-nia-us-0-.&n1nu ii

Source: Data Collected from field survey.

Table 2.14 shows no significant variation in produ­
ctivity between various size holdings. Thus the effect of
size on productivity is insignificant in farms which are
homogenous as far as availability of irrigation is concerned

an-niiju-Ooiiggg-qjij-in-iiiibliiq

Holdings Productivity
(No. of nuts)

50

100

200

300

400

500

800

29.33

45.09

38.38

36.00

16.22

31.18

38.12
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No. of cases Value of one cent Productivity
of land (in Rs.) (Number of nuts)

PG

30
1

1

29
1

41

1

14
1

35
4
1

13

14
3

1

1

1

150
200
438
500
600
833

1000
1200
1250
1500
1851
2000
2368
2500
2800
3000
3500
3750
4000
5000
6000
7000
7875
80002 10,000

"' "' - -_-ani-_~u@|-1U».--upon-_n_n<,_,-,__—-_-Qt;-_1__ I‘-11---q.---.@.p ' ‘ ‘ - - c ' ' ° @ - < _ - 4 — - - ~-—-- -_-.-Qa--.­'i_'-‘ii 011--n.Q"p-Q‘-9--Q-_Q1—_'\§I-'—'.3QiIi—nQ

Source: Ptimarg Data Collected throughFleld urvey

-uuoctqic-an a_.¢--0-_'-I;-.0-Q1; _—¢3c_n-1__,-—-.,.. I

20.07
52.17
49.00
28.07
40.83
37.50
32.07
40.00
28.00
31.42
40.00
41.84
33.85
20.10
32.00
30.76
24.23
16.07
37.70
37.70
00.83
20.80
18.00
38.00
23.04

0-in-U-an 1­6-Oiihiijici

ipniijijiiiiiiiiiiii
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We also tried to study productivity in terms of
productivity per labourer. For this, data was arranged
according to output per labour used. The resulting table
(2.16) was then analysed using correlation. Consequently
we got a correlation co-efficient of 0.586 which was
significant at the 1 per cent level (two sided test).
This means that productivity per labour was positively
associated with increase in size of holdings.

TABL§1—2\E§

Quatput PB rs 01-abw: lnpuifl.
@-nitti-ti?inc-‘in-10-no-0_-Q0-p—0nqplsqniibc¢nn$njQ_ijcit—ji3—iiU-Iiiciciiiiijii -Qiiciiiiiiiig|i¢I1%ii$nc1¢.—_c-nnQ1c-n—_II-ti ___:_‘.—f t __

Size-Group Output/Labour

0

26
51

101

151

201
251
301

401

501

601
701

901

25
50

100
150
200
250
300
400
500
600
700
800

1000
Above 1000

96.00
38.83
66.65
67.33
76.15
76.36
67.35
95.52
90.40
47.74

109.89
174.17
39.71

326.09

Source: Primary Data Collected through
Field Survey.
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Available data shows that there is no clear—cut

relationship between the quantum of rainfall and yield
of coconut. Tables 2.17 and 2.19 give a picture of yield
alternating between increase and decrease as rainfall
increases. This means that yield does not give a perfect
fit to a rising trend of quantity of rainfall.

Table 2.17 has been prepared by using informa­
tion available from "A Note on the Relationship between
Yield of Coconut and Rainfall Pattern in the Backwater

Region of Kerala", by G.Mathai and K.S.Panicker, which

emeeered in the 5-sq rieelwrael ,R.eeerer_eh_J.ee:rnel e1f_1<.er.e}e.

(1978, 1612) P. 254. The yield has been rearranged
according to rainfall received. The rearrangement is



Year Rainfall Mean yield Sign ofkmm) (Number of change
nuts/ha.)iiiijijliij iiiilijiiiiili-iiiiii

1968

1974

1967

1975

1970

1972

1973

1971

1969'

1976

-——.---.--1--QII§i.11Q"—"oanu&—x—

done in ascending order according to quantity of
rainfall. The result has been additionally clarified
with a column of direction or sign of change of mean
yield

I;§T$1.5it_  =L}iL'lY ’

1‘1>\*s1,12_ T2 ,1}

1766.5

2317.5

2424.5

2500.6

2669.4

2818.0

2848.8

2966.7

w
o
w
w
O

w

3505.9

953.3

719.0

921.3

755.8

865.3

982.8

906.7

929.0

872.4

924.8
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Year Number of Mean yield Sign of
rainy days (Number of change

nuts/ha.)
"-1111 cnoxixnntixi-In

1975

1972

1968

1974

1970

1971

1967

1973

1976

1969

IPKBLE, 2-Jfi

Effreet Oi _Nume@2£ Pi Dew» °.f,R§Li"f§r1.le
<>.n_Y,i<~>ls1-<>if- ¢s>~=<>n2T£ 1

143

143

145

147

152

157

158

164

166

166

755.8

982.8

953.3

719.0

865.3

929.0

921.3

906.7

924.8

872.4
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+

+

+

+
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Source: E.V.Ne1liat, R.V.Nair and P.Thomas
Varghese, "Response of High Yielding
Coconut Genolypes to Fertilizer levels
egggr Rainfed Conditions", £1aqrosym,éI
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In table 2.18 the average number of days of
rainfall received in different years between 1967 and
1976 have been arranged in an ascending order and the
corresponding mean yield has been given. This has been
done to see if increase in number of days of rainfall
has a corresponding effect on yield. The result,
however, does not show a rising trend. On the other

handlit is alternating between increase and decrease.

On recapitulating tables 2.17 and 2.18 one can
understand that variation in quantity of rainfall above
a certain level need not produce significant changes in
yield, but on the other hand distribution of rainfall
has a positive association with yield.

In a study3 on yield differences between best
managed gardens and the national average in plantation
crops it was found that the difference was quite sub­
stantial for coconut. It was 340 per cent, only next
to pepper with 372 per cent while differences for
tea, coffee and rubber were lower with 77.9. 110,

\­

3. K.M.Muliyar and Prafulla K.Das, "R&D Systems
and their constraints; Transfer of Technology
in Small-holder Plantation Agricultures",
Qaskqround P%Pe;.§...= "<>1:1<$h<>2. en Qhan in Pars @­T   E if  (‘M n12-T5 , :1 1ct ves in_ x ension arc , a ona
Institute of'Hural Development, Hyderabad.
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153.2 per cent respectively. The high difference for
coconut indicates that the performance of most of the
coconut gardens is far below the level attainable.

On going through the productivity of some impor­
tant plantation crops in India it became clear that
coconut has not been as dynamic as tea, coffee and
rubber whose productivity more than doubled between
1950-51 and 1980-81. while cashewnut declined in

productivity that of cardamom and pepper remained
constant. Productivity of coconut increased after
1950-51,but since 1960-61 it has been declining.
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To study whether substitution has been taking
place we have done correlation between coconut area and
area under other crops and other uses. Since the phenominon
of substitution is complex, a number of factors impinching
upon it, much more detailed studies are required. However,

despite limitations of a single correlation study, we
have ventured to present the data and the results. It is
hoped that, despite limitations, the data will give some
insights into the phenomenon of substitution between
coconut and other crops.

As substitution of cropped area is measured, in
correlation, through an inverse relationship; we study
those crops which have a significant inverse relation
with coconut. We find that in Trivandrum district, the
crops which have a significant inverse relation (at 5
per cent, 1 per cent and 0.1 per cent levels) are-$ugar­
cane, Ginger, Tapioca, Sweet potatoe, Other Food Crops,
Groundnut, Sesamum and other Non-Food crops (Table A 1.1)

The crops listed above are such that they are substitu—

table by coconut. Thus/we may infer that the increase in
coconut area in Trivandrum district was due to substi­
tution of crops listed above.
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Correlated items Coconut correlated to

Rice
Ragi
Other cereals and millets
Pulses
Sugarcane
Pepper
Ginger
Turmeric
Cardamom
Arecanut
Manqoes
Plantain & Banana
Cashewnut
Tapioca
Sweet Potato;
Other VegetablesOther food crops ­
Groundnut
Castor
Sesamum
Tea
Coffee
Rubber
Other non-food crops

Note: a
b
C

--_-ni
Qii
at2

(Correlation co—efficient)

- 0.05
- 0.37
- 0.27

0.464
- 0.70¢
-O. 09
- 0.50b

0.413
0.29
0.7s¢
0.7v¢
0.24
0.04¢

- 0.7s¢
- 0.s6¢

0.29
0.79°

- 0.473
- 0.33
- 0.486
- 0.14

0.s2b
0.91¢

- 0.s1b
—__—___--la-q i--ii._-.-___-.i_——-——n_Q-giZg;¢ga—~—I——@c-——-n'i—-¢1—_cn$@_|u_.o--in-1I~17_a1nOI$a-av--0-fleas1--pa-0-Qin-n___@I-— -an-uniQQ-unis:-n1Qi——-n|o§niic11nIl$10i—ocQ-n-I Ii-_-$@|QQ1iu1--a--Q

Significance at 5 percent level
significance at 1 percent level
significance at 0.1 percent level.

Source: Own computation based on figures from
éisiisiiss is; Planning» Kerala­
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From table A 1.2 we see that in Qbilon
district Magi, Pulses and other Vegetables are
inversely related. These crops,therefore,may have
been substituted by Coconut.

From table A 1.3 we see that in Alleppey
district the crops which have a significant inverse
relationship are Pulses, Pepper, Ginger, Turmeric
and sesamum. Therefore, we may infer that these crops
have been substituted by coconut.

From table A 1.4 we see that only pulses has
a significant inverse relationship with coconut.
in Kottayam district. Thus we can only say that
pulses was substituted by coconut in Kottayam.

From table A 1.5 we see that in Idikki district
Jowar, Ragi, Pulses, Pepper, Cardamom, Mangoes,

Plantain and Banana, Tapioca, iweet Potator, Sesamum,
Coffee and Rubber had significant inverse relationship
with coconut. We can therefore say that these crops
may have been substituted by coconut.
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0. Correlated items Coconut correlated to
(correlation co-efficient)

1

3

\1O\U"

9

10

11

12
13
15

16

17

18
19
20
22
23
27
28
29
30
tn.-­ii

Note: 8 =
b

Rice
Ragi
Pulses
sugarcane
Pepper
Ginger
Turmeric
Cardamom
Arecanut
mangoesPlantain & Banana ­
CashewnutTapioca ­
Sweet Potato
Other Vegetables -0.5sbOther food crops ­
Castor
Sesamum
Tea
Coffee
Rubber
Other non—food crops
_i—_a—_—1nn@IIIgg:.iQ_i¢w0

C =

--Q-—na-unii-Id-_i_i¢-_-qnxnipnlg1--100-_III-Inn:--nu--—_---ncnncsu-qr

Significance
significance
Significance

Source: Own Computation of
figures from Qtati

iioc—_I-$4-.101!‘-tvieiiiiijcxiiii
at 5 per cent level
at 1 per cent level
at 0.1 per cent level
correlation based on

‘¢.i;e=.="1-;-*i<>r.lilenneinq» Kerala

0.06
0.436‘
0.44a
0.02
0.12
0.27
0.20
0.34
0.30
0.12
0.03
0.09
0.19
0.19

0.23
0.29
0.93°
0.10
0.16
0.13
0.36'i C-pan‘-_'-'——
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\1O\U"(.0"‘

9

10

12
13
15
16
17
18

19

20

22
23
29
30.$11-ii

Note:

Rice
Hagi
Pulses
Sugarcane
Pepper
Ginger
Turmeric
arecanut
Mangoes

§;r@l;2l.§.;~l2ll@le.vs2y ".i,si2ri2¢1,fo<;e Jflhs, .e@_r.i-led!.957.+‘~l8Q@<>-1981  2_} U
Correlated items Coconut correlated to

(correlation coefficient)i I I i i I i I i i i I i Imijiiiliii

Plantain & Banana ­
Cashewnut
Tapioca
Sweet Potato.
Other Vegetables
Other food crops
Castor
Sesamom
Rubber
Other non—food crops

,.--,.,?,--.-_--',.__.@_---QQ------~— -­-'-I.-on-0-1'-$0-01'.-spu-qonnna--..__

a r:
b =
C ::

,_,-,,__,_,__,,___-_i_-._._,_—-—-1‘--1_-11-——I-O-_..---.ia—@c—--is-_1n-1-_--_-_1-1---_1n—-In--9".-I--'_-nu‘?---1--00-II-ita-1--III-_-an

significance at 5 percent level.
significance at 1 percent level
Qignificnace at 0.1 percent level.

0.28
0.28
0.52”
0.458‘
0.08”
0.73¢
0.45b
0.09°
0.23
0.34
0.04
0.18
0.22
0.0o°
0.70‘:
0.0s°
0.436‘
0.12
0.463
$@1——n-cxu""'i

Source: Own computation based on data from
§_*=.@,’¢-i 5111  2f_<>;> Plan nine» Ks ra 1 a ­

a-u-u-Q;-_-ii-u-.--@--__-—~0—@1n¢|_ciiu1-u-_i1_c-— cam-_—-n--¢
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No. Correlated items Coconut Correlated to
(correlation co—efficient)

U1-13-(.0-‘

I
0

7

9

10

11

12
13
15
16
17

18

19

20

22
23

27
28
29
30

Source : Own computation of
1° I-"Om ;>fw,ti§-t,i_¢$- _f -P.l§u1n ins. Ke ra la

Rice
Ragi
Other ce
Pulses

repper
Ginger
Turmeric
Cardamom
Arecanut
mangoes
Plantain

reals and millets

sugarcane

& Banana
Cashewnut

Note

Tapioca
Sweet Po tato
Other Vegetables
Other fo
Castor
uesamum
Tea
Coffee
Rubber

od crops

Other non-food crops

3 a =
b r.
C

iq-Q Q-Q--_-_-q-Q‘-1-‘.02.-_—$nn@u-10¢,-_@.-.1‘.-_-¢q¢_0n1|iy—.—iu—_iQn-i--pi_$ Q-1Qfiiczi_——un.1x'—$—_1nI-—i'-'n—na-Qic-n-Q@noiii—_——ic1.ixo

Significance
Significance
Significance

0.5sb
0.30
0.7s°
0.77¢
0.52“
0.71°
0.30
0.33
0.71“
0.91°
0.27
0.28
0.08
0.55”
0.77°
0.a3°
0.74°
0.01°
0.31
0.56b
0.64¢
0.37
0.7s°

at 5 per cent level
at 1 per cent level
at 0.1 per cent level
correlation based on figures
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No. Correlated items Coconut correlated to
(Correlation co-efficient;

~JO\U‘-&(»Jl\7""

9
10

1 1

12
13
15

1 6

17
18
19
2O

22
23
27
28
29
30

in-lii
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Rice
Jowar
magi
Other cereals and millets
Pulses
Sugarcane
,..

Pepper
Ginger
Turmeric
Cardamom
arecanutmangoes ­Plantain and Banana ­
CashewnutTapioca ­Sweet Potato ­
Other Vegetables
Other food crops
CastorO E3 S am U111 ­
TeaCoffee ­Rubber ­
Other non-food crops

c-I-iv'_"O~¢Z-Ii--Q-lq-Q.-nu--1-Ii -—>-_.-¢-a—n—¢j-.-_o-u-uinn-Q--Q-1Q_j.q-in-nu--¢_—n—Qii>ii__iou-psiii3_IIIOlt-IiiU-nitrou-i-iic-ujiiju-—iiiiiijUI$q-iii

Note: a =
b =
C =

0.03
0.5410
0.55¢
0.30
0.aa¢
0.09
0.v5°
0.29
0.12
0.70°
0.15
o.7o°
o.07°
0.94°
0.91°
0.52°
0.38
0.72‘
0.95°
0.ae°
0.95°
0.e3°
0.53
o.71°

Significant at 5 per cent level
dignificant at 1 per cent level
Significant at 0.1 per cent level

Source: Own computation based on figures from
fitai 1811128- ,f.Pel_a!1n0in0q» Ker al a

b
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From table A i.6 we see that in Ernakulam
district magi, other cereals and millets, Pulses,
and sweet Potato» had a significant inverse relation
with coconut. Therefore we may say that coconut
substituted the cultivation of the above crops.

Prom table A 1.7 we see that in Trichur district
Ragi, Pulses, Cashewnut, Castor and cotton were
inversely related to coconut. Thus we may say that
the cultivation of these crops was substituted by
coconut.

From table A 1.8 we see that in Palghat district
only Cotton and Tea were significantly inversely
related to coconut. Thus we can only say that these
two crops may have been substituted by coconut.

From table A 1.9 we find that in Malappuram

district Pulses, Turmeric, Cardamom, Fdantain and

Banana, cashewnut, and sweet Potatoe were inversely
related to coconut. Thus we may say that the culti­
vation of these crops was substitution by coconut
cultivation.
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No. Correlation item Coconut correlated to
0-n—1—-pi-gthic-$fiIIDj_—-_¢pc1QQ1-pnac-.—_iii1-_0—

I111 iiiijiii

<O‘\@-bbJl\>"""

Rice
Jowar

Pepper
9 Ginger

10 Trumeric
11 Cardamom
12 Arecanut
13 Mangoes
15
16 Cashewnu
17 Tapioca
18

t

-1-o--I-In-I-"_ c-——_ia-uu1I*1"-—nn-tax--II-u1cnu_c||-cInin—Qiu-n1_i"@$i-iiiiii _—_—_“‘____u-n__ —_u1nui'1'c-ac-_¢—piiiitwii —m in2*

(correlation coefficient)

llagi. ­
Other cereals and mittelts —Pulses —Sugarcane ­

Plantain & Banana

Sweet Potato. —
19 Other Vegetables ­
20
22 Castor
23 Sesamum
27 Tea
28 Coffee
29 Rubber
30

10"

Note: a
b
c

aourcez Own computation of Correlation based on data
from ‘~ita.tist,i¢.$fe¥_.1?l5=1nni_n;1» Kerala

--Q24

$_i
,--Q‘Q

Other food crops —

Other non-food crops
Q-4|.-o¢__-—-"'1 0-an--.o¢_'-" >—@_-_-i-_.w—a—$_1_1.I-I-1;-ii-*1---v-Q"-P u-0-u—I$I—_ ¢u11-n_I1Ia-ni—nQu-—_ji-—o-0j_­

Significant at 5 percent level
Significant at 1 percent level
Significant at 0.1 percent level

0.70°
0.25
0.40?
0.293
0.406
0.23
0.23
0.21
0.20
0.23
0.85‘
0.30
0.02°
0.10
0.01
0.04°
0.0a
0.19
0.55b
0.21
0.28
0.06
0.a9°
0.05

iw-0:-Q-Q.-111---Q .__"'_i —_Q1iInJjuuQ1.c-0a—v_-I-_—u_
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No. Correlated items Coconut correlated to
(correlation coefficeint)

1 Rice

\1O\Ul-I->0)

Uugarcane
Pepper

9 Ginger
10 Turmeric
12 Arecanut13 mangoes ­
15 Plantain & Banana16 Cashewnut ­
17 Tapioca18 sweet Potato ­
19 Other Vegetables —

Other Cereals and millets

x.——p-Q01.-_Ib— --0-Q-1._n—_-1-Q-I-niigui-a-_-Qnxua--¢Qij1_-n_c—I—I-sic-Qd-I011-0-mi

magi ­Pulses ­

cu-1-ac;-QQ1-‘Q

0.59“
0.385‘
0.05
0.49b
0.22
0.61°
0.29
0.09
0.74°
0.07
0.81“
0."/1°
0.s1b
0.26
0.32

20 Other food crops -0.1222 Castor —
23 Sesamum25 Cotton —
27 Tea
28 Coffee
29 Rubber
30 Other onon-food crops —

,_-_-_.-u_——-I0@1.n--n--Q;i---4_a-p_-—1-I¢­u—-1nui|—I9—-Iuu——-0-nu-_c-an-‘on-Q-.0-an-0

Note: a =b =
C =

Source; Own computation of correlation based on data
from $tatistics for E§anninq, Directorate of

._-Q-_

Significant at 5 percent level
Significant at 1 percent level
éignificant at 0.1 percent level

—-Q icictajil

0.s0b
0.35
0.s9b
0.09
0.36
0.e0°
0.20

Ecor1oi*0i‘c7s"OOaLnd t'isti'c:s','1<erala .
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No. Correlated items Coconut correlated to
(correlation coefficient,

C0\1O\U"-bbJl\3"""

9
10
11

12
13
15

16
17
18
19
20
21

22
23
25
27
28
29
30

Source: Own computation of correlation based on data
fr°m 5F@ii5ii9§.f°§-Pl?PniPHv Kerala

UZ-n-__"-u­

-2
MiceJowar —

-~.

n--so-1.0-1'$U—@ —-_n¢i¢_—g¢-_a—¢.-—a-Q---@vo-1-Q‘-'4-Q-_nCIIIO—_inn¢0-pci-I-‘anal-QQIIO

hagi —
Other cereals and millets
Pulses
Sugarcane­
Pepper
Chillies
Ginger
Turmeric
Cardamom
Arecanut
mangoes
Plantain “ banana
Cashfewnut-v

Tapioca
Sweet Potato‘
Other Vegetables —
Other food cropsGroundnut —
Castor
SesamumCotton ­Tea "
Coffee
Rubber
Other non—food crops

-n—-—'-iiijqiniW
Note Z El =

b .::
C =2

1-q_-0-dc-Q-oII——I_-" i1-c-_-an-nail-I-'I""' —-_--.---u.__--_@­i
0.5-41°

0.34
0.20
0.19
0.15
0.11
0.09
0.14
0.12
0.12
0.02
0.13
0.428‘
0.02
0.30
0.0e¢
0."/4°
0.07
0.20
0.22
0.00
0.13
0.458
0.45a
0.50“
0.08
0.39

-—q¢_a-up‘-_i'-1ni.uI—i-_g-n—q-1-.-q—-nun-_¢Inai1Icu—IIl_-Ixiuicuoi-03_c-tin!-1-1-1-Q-——nn_""'-‘nan-IOu-.0-Qbjui-——nIu1ju1iIiOI_iiiI—Ic|@auQ-‘cu-Qpi

Significant at 5 percent level
Significant at 1 percent level
Significant at 0.1 percent level
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No. Correlated item Coconut correlated to
(correlation co—eff1c1ent)

CD\OCO\3O‘~U1-'>(»O-‘

11

12
13
15

16
17
18

19

20
23

27
28
29
30
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Rice
Ragi
Other Cereals & Millets
Pulses
Sugarcane
Pepper
Chillies
Ginger
Turmeric
Cardamom
arecanut
Mangoes
élantain & Banana
Cashewnut
Tapioca
Sweet Potatoe
Other Vegetables
Other food crops
Sesamum

Tea
Coffee
Rubber
Other non food crops
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Note

Source

' Significant at 5 per cent level
significant at 1 per cent level
Significant at 0.1 per cent level

--.
an-0

pu­i
8
b
C

: Own computation of correlation based on data
from $tatisticsfor%Planninq, Directorate of

0.e5¢
0.12
0.00
0.54°
0.32,
0.52b
0.a9°
0.59<=

0.70°
0.541’
0."/7°
0.36
0.408
0.50b
0.54‘
0.77<=

0.5310
0.483
0.71¢
0.35
0.20
0.10
0.10

Ec0nomicsrand'Statistics]1Kerala.
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As seen in Table A 1.10 we find that in
Kozhikode district only coffee crop had a significant
inverse relation with coconut. Thus only coffee
seems to have been substituted by coconut in Kozhikode
district.

From table H 1.11 we see that in Cannanore

district Sugarcane, Plantain and Banana, Sweet ­
Potato; and Tea had a significant inverse relationship
with coconut, Therefore we may say that these crops
were substituted by coconut.

From table A 1.12 we find that in Trivandrum

district permanent pastures and other Grazing land,
Land under miscellaneous tree crops not included in
Net area 5own, Cultivable waste, Fallow Land other
than Current Fallow and Current Fallow, were in inverse
relation to area under coconut. We may therefore say
that area under such uses as listed above was substi­

tuted by coconut. That isicoconut cultivation was
extended to such areas as listed above.

From table A 1.13 on Quilon digtrigt, n0
meaningfull relation can be discerned.
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No.

1

3

4
5

O')\1CY\

9

1O

11

12
13
14
15

16

17

18

19
20
22
23
25
27
28
29
30

Source: Own computation of correlation based on
data from Stajistggs jg; Planning, Kerala.

Correlated items Coconut correlated to
(correlatkflxcoefficient)

Rice
Hagi
Other Cereals & Millets
Pulsessugarcane —Pepper ­
Uhillies
Ginger
TurmericCardamom ­
Arecanut
mangoes
Citrus fruit
Plantain & Banana
Cashewnut
Tapioca
Sweet Potato
Other vegetables
Other food crops
Castor
Sesamum
CottonTea ­

0.7s¢
0.418
0.72°
0.00°
0.15
0.30
0.02°
0.55“
0.35
0.30
0.09°
0.45a
0.10
0.448
0.8e°
0.05°
0.35
0.45a
0.07¢
0.49b
0.36
0.34
0.00Coffee -0. 393

Rubber
Other non-food crops

v--Q-sq‘-v""_ o-nIIIIO—qca-a~_-'I-0q-@¢-.--1---—ou1n—u---0-anni--an-uinnnnigq-.--ncIII¢—.j-ifliiian-pg-_—_;1-ll:-Ullqmiinc-o——uinn@—nou—0n1 nnQ—Q‘I_u¢ni-1~¢nii0IQ—__iiiii—_i

Note: a =
b ::
C ::

0.776
O.79c

Significant at 5 per cent level
Significant at 1 per cent level
Significant at 0.1 per cent legel.
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P1 O 0

1

3

4

5

Q \3C\

9

10

11

12

13

14
15
16

17
18

19

20

22
23
26
27
28
29
30

Source: Own computation of correlation based on

Rice ­
Other cereals and millets ­

-._--Q-_-_ii. un-non-1021-‘

Correlated items Coconut correlated to
(correlation coefficient)

11agi —
Pulses
QUQQICGHG —lkqvpeiy —Chillios —
singer
TurmericCardamom —
arecanut
uangoesCitrus fruit ­
Plantain a banana ­
Cashewmzt
TapiocaQweet Potato ­
Cther vegetable; —
Other food crops —Castor ­QQSQWUM "Tobacco ­Tea ­
Coffee
Rubber
Other non—food crops —

-__—-¢i|ia-up-—n@— --4--v----1.-gun-@uu_n@-.c—_uiI"—' —n_¢-_-i

Note Z 8 =
b =
C2:

¢-—-Q _—--—>_..¢—--_________-.u____,.-_ -;__._—__‘____.-_-¢—-———--_,__,'1'?‘ 1-1_1p-i-Qpc-n1nazxI1@u—Qi-uqc-@|i1uiZ0.'$ijij|n
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0.08
0.30
0.05
0.06
0.448
0.14
0.22
0.33
0.21
0.00
0.23
0.13
0.09
0.670
0.6a¢
0.36
0.77°
0.1a
0.12
0.26
0.32
0.06
0.468
0.36
0.66°
0.26
-Q-inc-can-1"‘-‘-nu‘-‘-I-—.1Uu1n1pjc—uiuii—@i‘___1iQ—-q—Q

aignificant at 5 per cent level
Significant at 1 per cent levelSignificant at 0.1 per cent level

--Q-—-q-n-i--nu-I-6-1--1I'v~n —---~1­i1—i_|_D-II@$c$uc——Z._-. iv---Icnx
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No. Correlation with Items Coconut correla­
tion to

1 Ilil

U1-I>~(QIO

Barren and Uncultivable Land
Permanent pastures and other

grazing land
6 Land under misc tree crops not

included in net Area sown
7 Cultivable waste
8 Fallow land other than current
9 Current fallow

10
11

12

Net urea Sown
Total Cropped Area
Area sown More than once

.1-iaudi --—n-at-'-'°-"-I III-n-—_~——-@—_ W ---nc—oa|-nun-no-Q1-I-~ -- u-p-t 0-pa--III--no G-In-n-I—cI_q—nx_II-—xciiiinii:—::i  ; _ -00­_@ii-inn:-nun-—-'-4-#1011-c-sq-|.—-I-—_un--0-on-may-qxux -—-Z10-—;1iIn1cnn—--@icn-Inniiitiju-_i¢n::;1-nnl*,—:;__:—: ; ,2 can

Note: a =
b
C -..::

fallowi

Forests 0.366
Land put to non-agricultural uses 0.901 C

0.454a

- 0.s53b

0.3a0a
0.764“
0.022¢
0.091
0.091
0.753°

Significant at 5 per cent level
= Significant at 1 per cent level

Significant at 0.1 per cent level.
Source: Own computation based on figure from

5t§fii$¢i¢§f9;_Planninq» Kerala­
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No. Correlation with Items Coconut correlation
to

ixilfififlgffiil

1

2
3

4

5

6

7

8

9
10

11

12

cip-Q;-Qah-qu-|—ui-'1--Q-n—I—It-nip-pi‘-_'I'_I—I~i

Note

Source

Nil

Forests
Land put to non—agricultural
uses

Barren and unclutivable land

Permanent pastures and
other urazing land
Land under misc tree crops
not included in net area sown
Cultivable waste ­
Fallow Land other than
current fallow
Current fallowNet area sown ­
Total cropped area ­
area sown more than once
1, -1.--Q--_-..q-_Q-Q-Q-.—¢c—nlI1-Q-—n—u-u¢.in_ao---I‘-in--.-—-—I——vii-—na-cany--p1—ii‘QI—Q-mi;-qoiiciggiiiciiu—_lu&n_og--nqiicillutiu-_ii—-Qjicu-—nq

*1.-‘i-ii-I-120.-—ifiiitcij’-_ic—.-n$Q-an-_-uni

o.419a

0.367

0.150

0.355

0.088

0.092

0.113
0.299
o.5oeb
0.4243
0.231

: = significant at 5 percent level
_-_
Q-Q

a
b
c

: Own computation based on figures from

Significant at 1 percent level
Significant at 0.1 percent level

8iaii§ii9§lf0rl£l§"nifia» K@rala­
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From table A 1.14 we see that in Alleppey
district area under Forests, Land put to non—agricul—
tural uses, cultivable waste and current fallow had a
significant inverse relation with area under coconut.
Among these we cannot say that coconut substituted
Land put to non-agricultural uses. All other area$
listed above may have been used for coconut cultivation.

From table A 1.15 we see that in Kottayam
district only Fallow land other than current fallow
had a significant inverse relation with coconut.

Thms)coconut cultivation may have been extented into
Fallow Lands.

From table A 1.16 we see that in Ernakulam

district Barren and Uncultivable Land, Permanent
Pastures and other Grazing Land, Land under Misce­
llaneous Tree Crops and Current Fallow had a significant
inverse relation with coconut. Therefore,it is possible
that coconut cultivation was extended to such lands
also.
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No. Correlation with Items Coconut correlated to

2 Forests

i USES
4 Barren and uncultivable Land ­
5 Permanent pa

grazing land
6 Land under misc tree crops not

included in Net Area sown

7 Cultivable waste ­

- o.7e9°

3 Land put to non—agricultural

0.117

stures and other
0.342

0.563b

o.s7e°
8 Fallow Land other than

current fallow
9 Current Fallow ­

10 Net Area down

11 Total Cropped area ­
12 Area sown more than once ­

Note: a =
b :.:
Q 2:

0.177

0.523b

o.90o°

0.121

o.455a

significant at 5 percent level
significant at 1 percent level
significant at 0.1 percent level

pource: Own computation based on figures from
;kaPiatiQ§rfQIaPl§RQlQ9» Kerala

1_—iiu-w--i—1u-ti.-xii4iIii$_iO$iiio-@031



93

1l!*\Bl-$31.  -1-15¢
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_--no --_4-—--.—-.__ --q-...._.-Q--.-.-._.' '“-psi;-9"---icon-_u1Q—~;-1-ozv-~— —--_-ct--—@-I-1‘-iv.-_—'_au-0&1-1-qanu-"9---Q-— ——flIun-——I-I.-n-—-I--- -~--»~_'*"i-__-Z.-‘nun-unwq-0-I-Q-..¢@—@¢c¢—q;""' jjjijjijijjic-Qwaiijiljijqgiji-—1|Qijij—_;—uu_-1.--1a-q-iu_­

No. Correlation with Items Coconut correlated to

2 Forests 0.582b
3 Land put to non-agriculturaluses - 0.132
4 Barren and uncultivable land 0.197
5 Permanent pastures and other bgrazing land 0.538
6 Land under misc tree cropsnot included in Net Area Sown 0.065°
7 Uultivable waste 0.305
8 Fallow land other thancurrent Eallow -0.791s
9 Current fallow - 0.332
10 Net A168 5own 0.704c
11 Total Cropped area 0.603°
12 Area sown more than once - 0.320

——-1-.1-_-n_-._$|.-.——-_.- -1;-------—."" _1-_-._-cnnq-Q.-—-_-—.-uc-I-n-_--— -no-un¢.x-13-$1-_I—I-un__¢1pci—_@.-—nIIII-II1—II'-___nii $.01--_-¢-|u1nun—-.n-ou-n3nII—_—cu_---- --—--u—"-n--—-—n.——0._-_u—n-—----P—-n--.-in-¢;1n$-_¢-III-_—-_-11-on-0o—II_-—-_'-I-'nx—I--1

Note: a = Significant at 5 percent level
b = Significant at 1 percent level
c = Significant at 0.1 percent level.

Source: Own computation based on figures from
tatilstrisec  f°l1_l’la"".i“£1 , Ke Ia l a
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Ho. Correlation with Items Coconut correlated to

2 Forests - 0.205
3 Land put to non-agricul— Ctural uses 0.675
4 Barren and uncultivable land - O.649c
5 Permanent pastures and other Cgrazing Land - 0.043
0 Land under misc tree crops not _included in Net MIGG Sown — 0.816‘
7 Cultivable waste 0.591b
8 Fallow Land other than acurrent Fallow 0.441
9 Current Fallow - 0.51sb
10 Net Area Qown 0.219
11 Total cropped area 0.072
12 Area sown more than once 0.287

a-Q ..._.---. -Q --.. _,_ .___ _--------_- ._..----. -4 win‘ -~ - -_-~— __--.-1- -..----1 .-.._-Qua:-_.->--______--|—q¢—go-gliu-Q;---Q-n_a-p_. >~ ---.a—"'—_.--—-_1nn_——¢1--_Q3 c-onus inn4---4-any-1--on-co-an—__-1-you-110;-gi—1—-Qiicu-Q-it1cpQ¢-ipiia-n—-qQQiiiiii-I--iiiiijifiiiiiiii

6..
¢+
o

—wn

a = Significant at per cent levelb = dignificant at per cent level
c = significant at 0.1 percent level

Source: Own computation based on figures from
;>;'l@’¢si;-i2§:  Plan," ire» Ke Ia 1 a
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From table A 1.17 we find that in Palghat
district Fallow Land other than current fallow and
current fallow had a significant inverse relation with

coconut. Thusicoconut cultivation may have been extended
to arcagunder such uses as shown above.

From table A 1.18 we see that in Kozhikode

district there is no significant and meaningful inverse
relation of coconut with lands under various uses. Thus
we can only say that no significant substitution took
place.

In table A 1.19 we see that in Cannanore district

Barren and Uncultivable Land, Permanent pastures and

other grazing Land, Cultivable waste and Fallow Land
other than Current Fallow had significant inverse
relation with coconut. we may therefore say that coconut
cultivation was extended to Land under other uses as

given above.
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§@gggl;;}pp wesyjts of Cocpput_@rea qith items Under@i-e:4,:_.>_._e,~,-_is _1,,e< _ii_i__i_-h
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No Correlation with Items Coconut correlated to

2 Fgrests
3 Land put to non—agricultural

uses

4 Barren and uncultivable land
5 Permanent postures and other

grazinfl land
6 Land under misc tree crops

not included in net area Sown
7 Cultivable waste
8 Fallow land other than

current fallow
9 Current Fallow

10 Net area sown
11 Total cropped area
12 Area sown more than once

-ni-O.-0--I--gm-av--ni-Q‘-—c.~_Q‘-Q--Q--Q-on--u-in.-u-ntco-an-_in-oi-11-1!-n.9..1-nu-—x_jIn1-_n-gqi-"'--—-iiiidlian-5isQ-Qc-0--4c1¢np¢@nn-i-__.-‘nun.-—&_||__ii——0in¢-Ii.-_ca_¢Qiip-_c-Q-_3Qi@n0i'-'—-qinii

Note: a =
b

Significant at 5 percent
= Significant at 1 percent

0.262

0.297

0.027

0.300

0.288

0.713

0.4803

0.578

0.260

0.078

Q-_-u-ni--.-—$iinki-n@iQ-—

level
levelC : Significant at 0.1 percent level

Source: Own computationbased on figures from
si5_’¢<-\’¢,i§12iu¢ if @_r_P_l9!1_nin2, KG re l a
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No Correlation with Items Coconut co

Q fiorests
3 Land put to non-agricul~tural uses ­
4 harren and uncultivable land

Permanent pastures and other
grazing land

5

6 Land under misc free cropsnot included in net area sown
7 Cultivable waste
8 Fallow land other than

current fallow
9.

10

Current Fallow

Net area sown

11

12

Total cropped area
Area xown more than once ­

—jiiio-Q-mi

Source: Own computation based on figure
5i$L<’1_.’@_,is>°»;@i:¢§.1’.<>,rPlan“ inq» Ks ra 1 a

ui'1¢_.Z-Q-Qiictnii

buotunq-I01-1----Qc---Uta n-_ __-."_ p1-—--1‘-_i1un.--—-n—1—|Qn—-0Q—"'_c-tic-pin-1o__ _1.—ii14u—_1-Oii.iiacnn-u_g-Q-pnnuvxqfi-O__1u-I0;-ii-;—_ni1.1QIc0cu1—'_iicI@iiij1_i jitti

rrelated

0.119

0.128

0.307

0.396

0.426

0.174

0.158

0.826

0.507

s from

§rcu.!1~L=:
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No. Correlation with Items Coconut correlation to

2 Forests
3 Land put to non­

agricultural uses
4 Barren and uncultivable land ­
5 Permanent pastures andother grazing land ­
6 Land under misc tree cropsnot included in net area sown —
7 Cultivable waste —
8 Fallow Land other thancurrent fallow ­
9 Current Fallow

10 Net area sown
11 Total cropped area ­
12 Area sown more than once

Z’;-.-_—_-an-nu---an-o--Q-.-0-n--‘Q-Q----a¢—.,__,o-Q.-:--Ii-'~IIa@--Q---I-"I-._q—.1-ii.-p—q—-0-1-Q-i-iv-—--gigIiijan.c-II-UI_I—OI—-Iqiuu-an-I-auqnbtii-tIIi—-Ii-—OcQno-xiiQtiiji-yi-Qjiiiiiiii

a =
b ::
Q :::

Note:

5ource: Own computation of correlation based on/

0.123

0.231

0.545b

o.e61°

0.325

0.928°

0.882“

0.390

0.696

0.464

-111'--1-Q--Q-—-Q01-1-nu—nc1niiijiciii

Significant at 5 per cent level
aignificant at 1 per cent level
5ignificant at 0.1 percent level.

punti

W

Q1;-n-piniiiniip

data from §tatist§p§*forPlanp}ng, herala
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From table A 1.20 we see that in Trichur distric
Barren and uncultivable Land and, permanent

pastures and other Grazing Land had a significant

inverse relation with coconut. Thus,coconut culti­
vation may have been extended to Land under such
uses as given above.

Prom table A 1.21 we see that in ldikki
district barren and Uncultivable Land, Permanent
pastures and other grazing Land, Land under Fallow

Land other than current Fallow have a significant
inverse relation with coconut. Thus,land under such
uses may have been used for Coconut cultivation.
Items 10, 11 and 12 are not mentioned here because
they are not significant for pruposes of analysis.

from table A 1.22 we see that in Malappuram

district Forests, Barren and uncultivable Land,

Fallow Land other than current fallow and current
fallow land had a significant inverse relation with
coconut. Thusicoconut cultivation may have been.
extended to such lands as given above.
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No. Correlation with Items Coconut correlated to

2

3

4

5

6

7

8

9

10

11

12

J. __?§'>7:5f3L ;lt_;O_;s -19i3i1i-082

.-nu-my-__q we-n--<--4-no-ins-Qv--pm-Q-Ilia-ct‘-I.-Z-n-no-ii

_---_""—

Forests

-$.11---_-Q--Q.-—-g—.—¢ --‘tun ¢--Q-Qnvqan--xcq‘-‘.1-nu-nu-o———_¢¢nIiI'€—_1.—--|_-_--1'1-_——¢-01;-1-—I_---0&0.-_——-‘zuc-an-Qa—u——I1

Land put to non­
agricultural uses

Qarren and unclutivable land ­
Permanent pastures andother grazing land —
Land under misc tree cropsnot included in net area sown

Cultivable waste —
Fallow land other than
current fallow
Current fallow
Net area sown

Total CTOp

./ \.l‘€.’ El S OW l'l

--a—a—n-._---c—-.,_-—¢¢-.0-Q.-__I-iic-‘Q1-1-—-—I1ac-poi

Note: b
C

ped area ­
more than once
--u-l1—i—w-_-__ --Q-—-4:1-q —-~—-_-1-.-Q01»--.—1-ii.-__._-__i 0-Qua-o Q.-mi—IO_1—_-nu_;—-n—_q-q-pq11-u-cg-Q-u-q-.0-_iicn_——icUn1|Q1I-1

0.389

o.v71¢

o.64s°

o.534b

0.596b

0.377

0.155

0.055

0.528

0.354

0.710
a-_i—_-¢Q._-nx_-¢-i­iii-ii-icnaaiq

= dignificant at 1 percent level
= 5ignificant at 0.1 percent level

Source: Uwn computation based on figures from
§ts$i§tiss_§9r_Plsnnins» K@rala­
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No

('4'
0')

2 Fores
3 Land put to non—agricultural

uses

4 Barren and uncultivable land ­
5 Permanent pastures and othergrazing land ­
6 Land under misc tree cropsnot included in net area sown ­
7 Cultivable waste —
8 Fallow land other thancurrent fallow —
9 Current Fallow

10 Net area sown

11 Total cropped area
12 area down more than once ­
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Correlation with Items Coconut correlated

0.950C

0.130

0.9409

o.756°

o.97o°

o.s9s°

0.921°

o.s94¢

0.958

0.462

0.428

Note: c =' significant at 0.1 per cent level

Qpurce: Own computation based on figures from
5teiisIi§§,f9; Planning» Kerala



T&§LiiiB;l¢2¥?

§Ql?1§7§i7:L§*_T;L9;l)i  110 <;s>i1_ui-  liiihc ilfwamalndier

§l?§§ifti.¢aLii<>cr\i <>,f_ !£5$§Qa“O:fI ital eaRBi{1'?l",. a ‘T

l!;i,§iIii.<3..Ei1;0t"1eJc‘?i5:7:§?i8;..i9_ ,1 9:31 :82

.. <<

102

on--an-u p---¢¢--u.-_¢-»- --1-3-nu».-'*—-¢.__-..._¢-"' Qq--w~--n—¢--___..-_-~-~---_~.~_-@ ~-——"n——-Oc—n-ifiiuiii-__1n.—n—-"l-__-—.-'_-I— ---_o—-in-o-w._>——n» <---»--—_---q..._.~n Qoquit-Dunn'-1¢-Q-.n---"—q|~-¢o—unn¢—p-Q--Q---in-'0;-unq__u1.------1_'@c—Qi'-_1lu-Qiiitt-1:-Q-"Q--n-1-'_'_-5-1c|—nc-nun-Q---.a—-Q-_»~i

No Correlation with items Coconut correlated to

2 Forests - 0.546b
3 Land put to non- Cagricultural uses - 0.741
4 Barren and uncultivableland - 0.773°
6 Permanent pastures and

other grazing land 0.692‘

6 Land under misc tree crops
not included in net area sown

7 Cultivable waste
o.4oea

8 Fallow Land other thancurrent fallow ­
9 Current fallow ­

10 Net area sown

11 Total cropped area
12 Area sown more than once ­

-_--_--_< Q- u--Q --QQqjiculbpic-nil-nbq-0

Note

Source

II-IQ-Q 0-­1.-_-an-r 01-1-0-nq--Qi
Q ':.'
b =
¢ =—.

o.717°

o.a25°

o,a41°
0.276

0.166
in-'---I.-‘ix-0-giii-ux-‘"1-—on-Qjilijn-Qi q—§ ."_ c-Qa--»'_"'IIII-—-IIQCIO-n_I$—-act 0-0'1 -_o-uuxqflfilqntq-pi

Significant at 5 percent level
Significant at 1 percent level
Significant at 0.1 percent level

Own computation based on figures from
5i@Ii$Ii¢5-f9?Pl§nniQQ» Kerala­

ninja i i _11¢‘-_Iiaii_nin—'-Q-no-.1-Inu—_o-unu—nci——iin
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ANALYSIS OF PRODUCTION
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In this chapter it is proposed to analyse the
changes in production over the years in the various
districts of Kerala State. The trends in production
will be analysed and the data will be decomposed into
area and yield effect so as to study the cause for
changes in production. The relation between size of
holding and production, relative position of South
Indian states in coconut cultivation, the existence
of unproductive palms and the role of incentives given
by government in influencing production are also studied.
A technical Annexure on fertilizer application is given
at the end.

Table 3.1 gives district-wise data on production
of coconut in Kerala.
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Qistrict 1957-58 1967-68 1977-78 1980-81
iictylbannqnnib-Qttuiiiblblnnniijjijj

Trivandrum

quilon

nlleppcy

Kottayam

Idikki
irnakulam

Trichur

Palghat

halappuram

Kozhikode

370

.33
IQ
-{>­

503

(.7-J

O.)
\.O

294

220

32

702

483

451

532

342

2.48

260

10s

818

320

375

283

192

40

276

311

62

266

524

354

344

294

188

43

327

347

80

264

456

‘.12

Cannanore 5 301 422 311
Qn——1c—.--Q-1.p—q--iq-... 1.»-_o--I _--w---Q.-Q-.-_-.——n-vii---__—pu-----4 ------poi"--1ni— n-_¢u_ui—'IIl-u__°'l Q-O—IIu-no--on-an-nioz---O;—-~¢n-1-c-my-pq_,._n1iciui—@ijcI-io_- -——@ cu--.-gig-go-Q-1:-un-1-n—n1_-noQ-_.-.___-_i_ij_'—iiiiii—'-—@—-0-1a-1--nlicqili-10I_Iu_.II-_-Q1­

SQ U r¢ @= (1) !"%>s<1;;i_¢ugL’2u;r,Q_lss11»§3@iis;¢.i.<=§i.sin_1§.e_1:§.l2.»
1975, Bureau of Economics and8tatistics ;

<1 1) c@~Z2aLi§;§;is=§, rfr@a1;3il;'=1ri1\isr19.» D i re <= 11 O­
rate of Economics and Statistics,
Kerala, 1977, 1980, 1983.

To find out the trend of production in the
various districts of the State for the years 1957-58,
1967-68, 1977-78 and 1980-81, a linear equation of the
form y = a+bx was fitted to the data between 1957-58
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and 1960-81: y being production in various districts and
x being years. By fitting the equation a and b values
were obtained which were taken as approximations of the

H)
‘-1 .

t-C?

C

trend. These res are given in table 3.2.

T “L” 3.2_2£~ki__-i.

.'1‘..rsn9L 7fQf'f_ J51i§i¢.r.i.¢;t:+§vi§~. .o15%-1‘,@§1.!49_#.i.9n. Sieseinitt

-q¢_--q_*‘_"-.*-Q-~~--c-- ----- -—---—o .-.. -.--.0---_-0’ _--u ——--—--van II --'~-vr-— .._-*'--0---1---Q--.-q_-Q-u__-__._--¢--Q-_-_—-n--._—-—-¢-__.-Q--in_-Q1--0.1,_-__-_-_____.—_-.__,i_—’.,n—c._p'-_-—-.,____-_--.-_--_- >-_ -1qa-I—n-1-II Q1--"‘@un-Q-——1q-gclunu-1@_¢q-1-1Q'¢"-'-x—c-—-1-1-_u-.—qi-qu-Du-an-1—--1
¢bistrict

Yrivandrum

duilon

alleppey
Kottayam
Idikki
drnakulam

Trichur

Palghat

inalappuram

Kozhikode

Cannanore

434.5

477.5

1154.0

416.0
37.0

4.5
176.5

46.0

262.0

2582.0

310.0

a Value b Value

—21.1

-33.4

+300.4
-60.3

3.0

122.7

43.2

9.8

-2.0
-103.2

10.9

=“§§JF§§§“”6}T;i ‘6:.=nT5i3‘1?§€§§.?"1§‘.“§§;1T'?§=.=f=Ff¢=fa“1= ?=i'Z=u‘}Z=.=.===

From table 3.2 we see that, out of the eleven
districts, six were having negative b values indicating
that the production of coconut in these districts was
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declining. Of these alleppey had the biggest negative
value for b which means that production in alleppey
had declined quite sharply. Of the remaining five
districts which showed an increasing trend, Ernakulam

showed the biggest increase.

Table 3.3 present5data regarding total produ­
ction and yield per hectare of coconut in Kerala

C3
PO
0

for the period 1952-53 to 1981­

(.0

(.0

From table on production and yield of
coconut in Kerala we find that production increased
till 1971-72, but since then there was a decline.

Yield, on the other hand, kept declining from 1952­
53 itself.

c-B

\D
(:1
(J1
I

Q1
C‘

The production of coconut in the period
to 1982-83 was broken into sub-periods to analyse
the trends of production in the sub—periods. For
analysing the trend, three measures were used, namely,
(i) average cumulative percentage variation, (ii) abso­
lute Percentage variation and (iii) the values obtained
by fitting a linear trend equation of the from
y = a+bx. The values obtained thus, are given in
table 3.4.



1952
1953
1954
1955
1956
1957
1958
1959
1960
1961
1962
1963
1964
1965
1966
1967
1968
1969
1970
1971
1972
1973
1974
1975
1976
1977
1978
1979
1930
1981

-0 -- -3 Q-_a----1.--_31118

Jourcoz Compiled from §tafij§§}p§;fo;;§1§np;QgUirectorate of Economics and Statlstlcs,
Government of Kerala.

Z
.0i
1
3
CI

1i
1i
1
1
QB

1
1
——

1i
I
i
1ii
Ti
I
1
1
bl
1

"
f.53
54
55
56
57
58
59
60
61
62
63
64
65
66
67

K)6(?
69
70
71
72
73
74
75
76
77
78
79
80
81
82

_~a“""-.­ii"-u-an

T,gL;

\-L)
O

(0

J M L-J &ud ‘* I/ 2
I ~41?-..L2.<;..*5~.;11.24.<>.r5».3 1.§@s.r1.¢.1_.13.i1._iL..:;l.,<1-2<>;f6___(5 @>§9 nut 3-11i£¢3r3<;l9:

Production Yield
(gillion nuts) (Huts per hcc

tare)

Q-_|_-—-o~—*_-.¢-~_1--——--n-in-u3'__n--pincnii

2978
3042
3076
3089
3182
3199
3248
3365
3220
3247
3305
3262
3273
3293
3425
3593
3834
3956
3981
4054
3921
3793
3712
3439
3348
3053
3211
3032
3038
3006

Iii?‘-n-pr-01.1"

—_-----_"|'U‘

—-0,__-vi q-q.-_——p-_.-- ,__--—--1¢D—,-'1'-j¢qUi$|—¢-1-;-,@1—
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6919
6919
6919
6919
6919
6832
6832
6430
6430
6130
5985
5864
5864
5616
5618
5625
5588
5589
5536
5539
5260
4972
4961
4963
4817
4583
4861
4576
4618
4509
u—__.n_a1—-QII
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gnalysis gfNTrend_of “oconut Production
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ur1:i r.1.e.r~ieb;£@.riii¢idievi the I’-s2;9cd.m_J_9_5§-59. F9 J,2?>2_-83
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average Absolute 1 Trend Values

0

Period cumulative percent- sa”v51;'"B"V51u­

1955-56

1960-61

1965-66

1970-71

1975-76

1980-81

1959-60

1964-65

1969-70

1974-75

1979-80

1982-83
¢—--.-—-n.-->_I11u-1-—-c@Qn—-an--Q—_ ~_—ii j 13--.i$"jQi—i

percentage age vari- uesvariation ation BS

2.08 8.58 3039.2 59.8
-0.53 1.65 3171.1 12.1
3.88 20.13 3099.7 173.5

-1.23 -6.76 4140.9 -88.9
-2.89 -7.41 3441.1 -64.7
0.11 5.85 2890-0 88'C>

—-q-_-_-v-q~—n-.-.-.q-—---.p-——.¢---..-.——c—-—_'—-pi-_-w."_°"_--1i-1-a—-¢_.--—"--_u---Q.-.—-_.._@-Qjjbtjciiiicuciiilltjjiiiijiiiiiiiittiiiqiiij-1
Source: Own figures based on official data

The average cumulative percentage variation is the
same as average rate of change. Thus, we see that the
rate of increase of production has been positive only in
1955-56 to 1959-60, 1965-66 to 1969-70 and the last period,

1‘.-16-_

1980-81 to 1982-83. as the rate of decrease of production
was quite weak in 1960-61 to 1964-65 its impact on overall
production change in production was minimal. This is also

shown by the b value of the trend equation for this period
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Till $969-70 the rate of increase of production
was faster than that of the subsequent periods. dince
1970-71 the rate of change of production was negative
with an improvement only after 1980-81.

The absolute percentage variation shows a picutre
of increase till 1969-70 with a substantial increase in
the period 1965-66 to 1969-70. Thus, production has been
increasing till this period. In the period after 1969­
70, absolute production declined with an increase only
after 1980-81.

The trend values indicate that production showed
a positive trend till 1969-70 and after 1980-81.

If we decompose the changes in production, it
will be possible to analyse the causes for the changes
in production. The decomposition of the changes in
production into yield effect, area effect
effect for the sub—periods analysed above

The decomposition has been done using the
V ._1-" :.

p =
A1 =
A =

Y1 =

y =

and interaction

is given below.
following formal

\

A1 x y + y1 x A + y x A
Chnage in production (between t1 and tn)
Initial area (In t1)
Change in area (Between t1 and tn)

Initial yield (In t1)
Change in yield (Between t1 and tn)
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The first term on the right hand side of the
formula is the yield effect, the second term the area
effect and the third term the interaction effect.

T!l_Bl—i‘l s35

Yciele .e1d_ ;\;r;e~a:' sif fest £1109 usztioec cflchsanee

I. _i-.___-__.—--—-.---.¢- .__-Q.-Q-pm---Q v--4-_pu1___-Q-up-i-0-I--.¢n—--_>_-II-—n-n-¢-up-'—1-3'II_1nq-Qctc-nit-—u-_IIUIII1_I-II‘?-I-mi-_nc—Q—n-—_-na—n1n1——-——-my-‘II an-Q-na——u-Q-—1.:-'—'i-0-‘Q1_—uu-0-1!—_¢¢-.a_--_>¢-n-no-nn@_nnu|n—u--"-iiDunn-nniini0u_nn—o-nu-10'-$_iC_lIII—Iuiu¢»-—% Yield Area InteractionP 9 r 1 0 d effect effect effect

1955-56 to 1959-60 -14.65 116.01 -1.46
1960-61 to 1964-65 -543.28 706.45 -63.17
1965-66 to 1969-70 -2.39 102.94 -0.49
1970-71 to 1974-75 -151.05 59.74 -6.10
1975-76 to 1979-80 -45.03 -56.87 +1.90
1980-81 to 1982-83 38.18 60.47 +1.35

-_..¢-¢u--Q-—_-__~-aq-‘<u-apu-u-_-¢au-_--—--__- ._—_-—-sq-..-‘-0-Q’.-Q‘ Q----n--0-I~.-_ Q-_.""' -¢gz.'--uuttrfijo-_-i"-' -ml-U1-<uni0¢n*"-u-nu--0---—ni_—n¢"—-—'i-QQ¢nq&fl"——@_-urn-1-‘manna-Q—oc1u¢_i——i-_@|_-n-oIn—nn-‘noun wqi-l1_—IO'_' I-uunoi—-.ijQn_'i—IIIZ' Inbiu-u_—Qi_€—n-.10-uitipijji-01

aource: Own computation based on figures for
area, production and yield from
iatatistice for Rianninq, DirectorateQrneeanomibsranaietaiisrics.

From table 3.5 we see that the yield effect has
been negative through out the period from 1955-56 to
1979-80; But, till 1969-70 area effect was positive
and at the same time significant enough to compensate
for the negative yield effect. This significant area
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effect, thus, made production increase possible. But,
after 1970-71 and till 1979-80 we find that the area
effect does not compensate the negative yield effect.
Thus, during 1970-71 to 1974-75 production declined
mainly due the negative growth of yield. On the other
hand, during 1975-76 to 1979-80 production declined
due to the combined negative trend in yield and area.

On the basis of primary data collected through
field survey, we have analysed the distribution of
production of coconuts per acre as between different
size-holdings. From table 3.6 it would appear that the
maximum per acre productivity is in the size-holding,
401-500 cents. However, the data presented in the
table show a general trend of declining productivity
as the size of holding increases.

The data was subjected to a correlation
exercise. The co-efficient of correlation turned out
to be -0.764. This was significant at the 1 per cent
level. Thus, we can state that production per acre
is inversely related to size of coconut holding.

3
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Note : There was no entry in the s1ze—group801-900 cents.

oOUrC€ 1 Primary data collected throu<h
field survey.
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Uoconut production in Kerala has come down to

-_s
\.Q
C)
CO

1,905 million nuts in -84 from 2,444 million nuts

I
CO
(.0

in 1982 It was 3,003 million nuts in 1980-81 and
3,006 million nuts in 1981-82.

at the same time, the neighbouring 3tates, Tamil
Hadu and narnataka, have marched ahead. Tamil Nadu
recorded an increase in area under crop and also produ­
ction between 1955-56 and 1982-83, from 0.51 lakh hectares

and 417 million nuts to 1.43 lakh hectares and 1,650
million nuts, respectively. The latest figures available
for Karnataka show that the Qoconut Development Board

has distributed subsidy for raising new plantations for
r__­

about 1,100 hectares in 1984-85. (subsidy is fixed at
Rs. 3,000 per hectare payable in five annual instalments).

The all-India estimates of area under cultivation
and production of coconuts for 1982-83 were 11.13 lakh

Co
O-.
‘.1
C1.

hectares 506.4 crores of nuts respectively. It was
higher than the 1981-82 figures: 10.91 lakh hectares
and 557.3 crores nuts. The increase was mainly due to
the contribution of Iamil Hadu ; but it was neutralised
by drop in production in Kerala, due to the drought in
1983, according to a report of the Coconut Board.
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The area under coconut in Karnataka has also-.1

risen to 1.78 lakh hectares from 1.76 Lakh hectares in

1981-82. The increase is also evident in production

figures.

Jhile some parts of Kerala have been seriously
affected by the root-wilt disease, in the neighbouring
states such as Karnataka and Tamil Nadu the incidence
of this disease has not been found and the plants have
remained healthy.

gi1,><i§a;¢ uncle; ;<>;;la1_1e<2;~Luc¢ltcic\L§c P5il"L_§

Among the reasons given for fall in production
it is said that cultivation habit‘ of coconut farmers
is unscientific. It is said that palms which have low
yield are not cut. Je tried to study this aspect in
our field survey. From the following table (3.7) on
Percentage of Farmers who out Unproductive Palms we

see that coconut farmers in most size-holdings have
cut unproductive palms. In one size—holding all the
farmers concerned cut unproductive palms. In some size­
holdings a majority have cut unproductive palms.



1 1 '7

ll; |i\lE'r3-_‘_IJ__‘:“-_I::::-<*~_“-2-C--\O)‘i. ls-1

_i;T;‘€.ll£Léi}QLL£L<?_-..<2.1l  ..&!_ii<2i§2;1¢*?i ;_L?Ji_r\;Q_;‘-tQ;d'TL_'1:Q-:-n_;¢i‘:Y—:(}i rlislllie

.__ _.,,-,.,__, .~-Q--..... -..¢--' —‘—O.-----Q-Q _._.--»-..'-*\-o——--Q...-Q-1-'— 000-0-1-10»qu--o>---Z—un—QO-1Z4-1nI'_iQ'-‘Q-_.0-Icc—"—Inuu|q1n---Q-."""‘¢—-1-1.’-_p._*‘.u-1-an--"'—'_ii11-_-.-q--_.___;.-_—nn-1,,.¢--..-__-_'1...4-'.-.-—pcunn—~.—-_—$u—-¢_—|.--Q-1‘.-—Ov-O0-—udiiii—I-3n—-I-Qdltuiil-Q.-‘.1-n_--1.-"‘Iuuq-—|-fills-n—i@_ji

$l.No. size Class of Farmers who cut
Farm Households (Percentage)1 02 513 1014 2015 3016 4017 5018 6019 70111 901

50

100

200

300

400

500

600

700

800

1000

12 above 1000
--- i—-._.--q--I.-,-.__..__._.--.,-.___.--Q-—_-...__.,_-_i‘-'—_II_u-qu-q'"I_-noun.-p——u>-n--04-n-nII——-ntnw-nnuiiw Q.-_i -q-..——-jqx-pyqonicii 1

68

0.)
CO

40

45

31

67

80

O

100

0

0

¢-_,,_,--_q--_—--Q-.1-._--— ¢._\-——-0.--_-Q'-9-n—uQ;_¢—i§_QII—-‘I-I-.u1IIIl—_1.1-in --1-lu-you-no-u"'_"—'uig-Q-1-Q-Ic___IDui-1-'_—-mini

Note : There was no entry in the size—group
801-900 cents.

source : oats collected through field survey.

lt is evident that in many size—holdings, as can
be seen from tdblo 3.7, some farmers have not cut un­
productive palms. But, in most cases such unproductive
palms are mainly root—wilt affected palms and are
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otherwise in age—groups where they can yield. About
79 per cent of coconut farmers who were interviewed
opinioned that they have not cut such palms because
they think that the root-wilt intensity will come down
and the palms will begin normal yielding again (see
table 3.8). some farmers opined that there was uncertai­
nity about yields from newly planted palms because they
may not continue to grow and may die off. some respon­
dents opined that newly planted seedlings do not
establish themselves well.

I?%¥4ilo3~3

lie; §sfgf@in1Une_r9¢uc¢:ticv o P aims
§ Q _-uni‘ n-Q _-p-__--Q-‘loco-...a --Q---~¢-nu--p-'_u-iI—_ $0;-|..-inu—-Q-&on1nns1¢i1n-jg-1 $-ni—-_—-1—-—@*¢xnn1- a-10-bi I-_cuc¢@j@11—-in-aicn-Q1Qgaiqnqi-1;;-no-Qua-um-"F .-— -up-_~_-g_.co-na-Q-1cijic-:01c1iuiQ1-_ii1_ijifijii$—jlji_O_Ic—-iii?‘-I-Qttlnjiiixqc-wan‘Reasons Percentage

'1; tt t1< S '11é??Ortyg8St O Q 9 pecla 11.90
Uncertainty about yield ofnewly planted palms 9.50
Difficulty in establishingnew seedlings 2.38
Hope that unproductive palmswould yeild in future 78.57
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Note : Due to multiple choices given, the
percentages do not add to 100.

source : Primary data collected from field survey.
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The purpose of various incentives given by the
government is to elicit positive responses from farmers
for increasing production. Various subsidies are given
for improving cultivation practices. Table 3.9 gives
size-wise share of incentives received by coconut farmers

‘ tie  . Q
size-wise snare of Incentives forCoconut

" eli_icveLi.en._.LL11lP;=;;s=_enJ=2.9ccl.
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size-class seedling subsidy Loan Cuttinq root»of holdings of ferti- wilt affect—lizer ed palms
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0.00
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0.00

26.26

3.19

30.63

0.00

0.00

0.00

0.00

0.00

0.00

Qtyililkiijiibi

0.00

0.00

42.54

5.17

0.00

0.00

0.00

0.00

0.00

0.00

tone--n _.--_­iii?

97.21

69.58

52.86

62.03

76.21

100.00

79.49

100.00

93.75

100.00

iti-iilijiiflri-u-§i_i.i—uc-1"-Fijmqcuqciq-Qioqi

Source : Primary Data collected through field
survey.
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From the above table we find that for all size­
groups of holdings the major incentive given was for
cutting root—wilt affected coconut palms. Loan given

was practically nil in most size—holdings except in
size—holding 101-200 cents. subsidy given on fertiliser
was also low. Only respondents in three size-holdings
received this subsidy and its proportion to total
subsidy was also low. Most of the respondents received
subsidy on seedlings, but except for two size—groups,
farmers in most size—groups received amounts which were

too little compared to the total quantum of all subsidies

T .r3__';| 9
I+?r§>;e<>_rstii is f its I 19 us 2 nsreiseuliuireel ,Ir1¢es_fl’¢ievee§

2;i;£2.1;<1;s.y;.e:leues;e:f. ‘r1ssI>_’@ ,1;/39,82

ui_.,~--.---Q---¢——-— -iu<--_-v----—o-—v-_._- -- 2.-~ -—.--~_-._._,q_-.,.._.-._,.--1--_-_..--Q»-n-_-u—-0 .--—-qI._n—-—Qpunn_.-.,.__-—_...-q-‘-q-—~'-I-->-' --v-'---.__... ..._-.a-p—-a- _j__—-_Q,__.i‘_i-an iii-1-nupox___--q-Q-1-q_.,_—1j.__i.igQq;—I|i1_@-10¢-Iiiiiiijiica-u@gcic--ooa-no_n*“'--1,‘-.-‘ig-Q.-iiiia

incentive Percentage of total
Qéfidliflg 3.69
subsidy on fertilizers 10.12Loan 24.00
Cutting of root-wiltaffected palms 62.19

$—i¢iI-~--apps-¢"‘-gn-nan-up-_n ~-n-1-»—--@1¢-¢--u--._—-¢¢_-nq--.--.Q-¢‘-- c—_nu-u Q-—-"‘ Q -¢ I%>—l-i_-_n-@iiq—- -up-"_1n-1--Ici-tint-—-I----—-Q-_-¢@1iiu1oji1—_-Q$_0~—.- viii II-On.‘-Qtcqi-IUIQ-_ypfit-n—u0n_nOn__—'*_—@1-11.0-III--pi-pcn@Qi1no¢nniicin--ui cu—@~I Zbiiin-11_3QqI—i10I1-1

source: Primary uata collected through
field survey.
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From table 3.10 we see that subsidy given for
cutting root-wilt affected palms took 62 per cent of
total value of incentives given by the government.
Loans constituted a poor second with 24 per cent.
Subsidies on fertilizers and seedlings were very
low, they being 10 and 4 per cent respectively.

From tables 3.9 and 3.10 we find that subsidies

and loans given for purchase of seedlings and fertili­
zers have a low priority among our respondents. As
subsidy on purchase of seedling is low (4 per cent
of total), it does not significantly induce the
farmers to resort to replanting and start new culti­
vation. Subsidy on fertilizer is also low and it may
not induce the respondents to go in for more manuring.

Loans given by the government form only one—fourth of

total incentives given; and such loans have gone mainly
to a particular size—group and most of the respondents
did not receive subsidy or loans. In other words, those
subsidies which would have made significant impact on
improving cultivation was not prominent in the total
subsidy given. The only prominent subsidy given was
for cutting root-wilt affected coconut palms. Thus,
while existing palms would be cut, no significant
incentives are given for purposes which would help in



rejuvenating the farms. By cutting away root-wilt
affected palms the farmer becomes a loser. It is
important to note that this step was initiated by
the government along with the propogation of cocoa

and oil palms.

Table 3.11 shows that from 1977-81 to 1983

sizeable portion of government incentives were given
to farmers between size—groups 51-300 cents.

22
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Note : Figures may not add up due to rounding.

Source : Primary Data collected through field survey.
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Some mathematical models recommended for two­

factor interactions such as observed in this experiment
for coconut are as follows:­

1) syadraiisomoesl

Y = a i 1%;s;::%9r1 3 03k; 04x21 05 NK.
2) Qquareroot Model

Y a a i b1Ny2: b3K 3 b4KY2 i b NVQKYQ
3) Mi_><_ed Mpde ls

Y = a 3 b1N 1 b2Ny2 3 b3K + 04x72; b5NK

9.5

Y = a 3 b1N 1 020:1 2 i 05 NK

U5:
7?
1+

0'
.>

7<

4) k9gariihmi¢ Medal

Y = /3 NX1KX2
The above equations are to be based on tables of

yield at different levels of combination of N & K. For
example,an equation of the response surface was obtained

\

as follows:

Y = 1a77.9300 + 0.0655N - 0.0067 N2 +
10.3182 K - 0.0618 K2 + 0.0210 NK

1- V» Abevwardena» Bsenemics@fYFe2iili$@rU$§»
working Paper No. XV, Coconut Research Institute,
Ceylon.
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uhere Y is tne expected yield of copra (Lb/acre) when;$u1phaI€
of AmmOni& (20.6 percent) is applied at the rate of N Lb/acre

and Wuriate Of Potash (50 percent K20) at the rate of K lb/acr=
(an acre reckoned to contain 66 palms.)

The above question was obtained by imputing corresponding

values of 1'4, ii. and Y from tne following table and then SOlVing

as simultaneous equations.

r-1-._"; |  ­
l4t.L)1-4.4’ 3&2 2: \3 '1 1 ' _ J 1" ~ _~ w I..JIioie     K Q§JT'£-J,  .1i1f_I'e£1.t;LeY.@ls  _¥‘L e; ii

R0 K1 H2
.-_._____ ______ _r.___f___ __ _w-______._____*______ ____ _ ,_ __ _ f___*_ _f _ _ ___‘__ _______________'_?__l ______ ___ __ __ 7 __

R0 1390 1734 1785
M1 1277 1868 1900sq wees 1660 1996

In-inn:-nuwntu--.u--Q-4 -raisins \-uIn|IrbQ~¢-our-~n¢4nQn;.__'~  _I_ ‘.‘f_T‘;' .‘_._'.__i_ii _T_ ,1 ; ’f_'_ j_ 1' _' _’_’_ _f;_j, e .’._f__i_‘__ _,'v ’_I_ if *‘_i:?_E:_f._‘:_’,T_:.-?_Cf—i_‘:::T? Q» ~— - ~~ -. .1

\_.

no = U KO = U R1 = O.375 lb k20/paln[tr­
n1 = O ' lb m/palm/year

0

[K3

\_'W

N9 = 0.50 lb N/palm/year
= 0.75 lb K20/palmfiyearK2

ls t 1-slim 11' <-Poil

“the optiunm fertilizer oosage is commonly understood to
be th;T combination of nutrient levels that give the maximum
absolute net profit per unit area. Alternatively (taking U one
K to be the nutrients involved) the optimum fertilizer dfifilic
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could be defined as that level of applied N and K at
which the income obtained from the additional yield (Y)
due to small increment of each nutrient (N and K) will
be just sufficient to meet the cost of the latter. Any
application beyond this level decreases profit and
application below this level foregoes some profit.2

These optimum values could be determined mathe­

matically by equating the first partial derivatives of
the production function (w.r. to N and K) to their
corresponding nutrient to crop price ratios. For
instance if the production function is given by,

Y = a+b1N2+b3K—b4l<2+b5NK

The optimum dosage for N and K.will be given
by a solution of the following two equations=

b‘  = gn 000000000P

=  000000000
CP

2. Ibid.

7
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"The concept of an optimum fertilizer dosage dealt
with above pre-supposes that there are no restrictions
either on resources (ie. capital and fertilizer) or on
production. The aim is to derive the maximum absolute
net profit per unit area of land. However, under certain
market conditions or depending on the availability of
processing machinery etc it may be necessary to set a
target on production. This is especially so with seasonal
crops. In certain cases either to avoid a glut in the
market or possibly due to the fact that the available
processing machinery is limited, one may have to fix the
level of production and by rigorously restricting produ­
ction to the optimum, the deficit may have to be met
through imports; or it may be that unless the production
is in excess of the optimum, losses may have to be incurred
by having to allow processing machinery and permanent
labour to idle. Such situations, where one is restricted
to a certain target of production call for a precise
determination of the least cost combination of nutrients
that will just secure the given target of production."3

Suppose Yt is the target of production and Cn and

Ck the costs per unit of N and K respectively and CF the
total cost of fertilizer.

3. Ibid.
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Then we gett­i ' 2 2
*'““ ., 1"‘ W  '“ '
4-4h‘-*' ‘Jr "" "-'n*' ‘ k’£;l\ Ioooooqooooooooflh)

i%n*imminondxsrnrtrierfl;<xM3binatiLni (N arxiii) to anniievv\

­

ll‘-l=-if :;J'.\I<-in "tf.:;@1T"2¢,’-4.4; cs? pr-o(.iuction (Kt) will be such are to Alf-.l..ul.1

CF snbqect to equttion (5; above.

The points of the minimum cost combination of h and K for
a &iven price ratio of nutrients is obtained mathematically by
equating the ratio of the partial derivatives of the production
function to the yrice ratio of nutrient, ie.

1

o y___-Lin‘ _..,=1 Q, ' -- "
'A';—_;:“—';CI_~:,;7:~fi:"* all 0090000 00 00 OO£b)f f /_C]. ii V A

,~ -. °I \ __ \ ', .. .
=7‘ U -' I7; D rj H" [J  __ "

QC;
‘P35

-u--4'-IQ--s-an-u .­F) . . _
b5 "'z;..DZ*1\- "' b5l¢

The minimum cost nutrient combination corresponding to

the given target of production is given by solving the equation
resulting from equating equation (5) and (5)

ass  9_@_eii1@a‘=.lr2~ai Liini tees
"while normally the cost of manuring per acre of coconut

based on the optimum dosage is (say) e. 37.Q2, the situation may

‘be that one cannot afford more;than (sayjRg§2O per acre in_ _.| I,- __

manuring. Under such circumstances, planters adopt the practice
of manuring the whole estate at a lower rate oi fertilizer based
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on the ratio of money available to money required. For
example, if the money available is Rs.20 per acre, dedu­
cting Rs.9.90 being the cost of application, a balance of
Rs.10.10 is left for purchase of fertilizer; whereas if
money is available gg lib, an amount of Rs. 37.42 minus
Rs. 9.90 (ie. Rs. 27.52)is left for the purchase of
fertilizer. The rate of fertilizer applied is then

of the usual optimum dosage. An important point

-s
C0 0-s
C

H‘
5'

57 52
to remember in this procedure is that the ratio of nutri­
ents does not change, but the quantity of the mixture is
reduced proportionately. When capital is limited, land­
owners, it appears, adopt another procedure. If they have
(say) only Rs. 20.00 against the required Rs. 37.42, they
manure a proportionate part of the estate at the usual

IQ
Q0 0
O
C

optimum dosage - ie., or 53 per cent of the estateg 37 45 ­
is manured at the normal dosage and the remaining portion
of the estate is left unmanured;"4

Suppose N and K be the required economic dosage

and CM be the amount of cash available per acre. Then
we get

CM:  oooooooooo
The minimum cost line is given by ­

b1f2b2" * be? = Cn ....... (7)
b3-2b4K+b5N = cK

The economic nutrient combination for the given outlay,

CM, and the given price ratio Cn/CK is obtained by
solving equations (6) and (7) for N and K.
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When the level of manuring is lowered the N:K
ratio changes. When capital was easily available it was

15:10;when it falls to Rs.2O/- per acre it changes to
10:42.

._..._A minimam Re¢v@mm§-=n§1ed°9 $89.2

Economic nutrient dosages applicable to the whole
state under conditions of limited capital are subject to;
a certain lower limit. This is called the "minimum
recommended rate".

"Suppose the income function for yield in excess
of what is obtainable without the addition of fertilizers
is given by, , 2 2
and the cost function for fertilizers is given by

Y2 = a'+b} N+b13K
Then the “minimum recommended rate” is given by

the values of N and K when the criterion

vY = Y1 f Y2
,'Y2

(giving the average return per unit investment on ferti­
lizer) is a maximum, ie., when

= 0 ........... (8)

ii“

and .......... (9)
when capital available is insufficient to apply at

least the minimum recommended rate over the whole it will

be more economic to apply the minimum recommended rate over

a limited average depending on the capital avai1able.5
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data of the R P K ixperiment at Bandirippuwa)
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(based on an economic analysis of the

@-v--.--‘mic-n-__"".1-1-uxuuxjo---1-4-1|--nxqiiiuijiiijjiiiijiifli(1) (2) (3)
1\1E1I‘KG1L  :fe(._)_IQ1; _y _1 _ Vi (1 W’? y__  f  W  _  7 WPrice of (66 Palms fertilisa­
Copra k. Sulphate

yigumrgusgge Acre fly _W Cost of

per Candy of Ammon

L00

k.100
per
Candy

MED I UM

k.180
Per
Candy

HIGH

m.260
per
Candy

<1)

(2)
(3)
(4)

(1)
(2)
(3)
(4)

(1)
(2)
(3)
(4)

20.6; H

0.424
2.06

135.80
7. 8,;

0.492
2.39

157.60
8.4%

0.517
2.51

165.90
8.6,.

-_—1.-Q-_-.-1;-$1--Qi-na-nu-Qi

Saphos
Phospha:
27.5%

P205

0.501
1.82

120.12
9.2%

0.501
1.82

120.12
8.6%

0.501
1.82

120.12
8.5%

Note: (1) Ib. of element
(2) Ib. fertilizer
(3) lb. fertilizer
(4) Proportion of nutrient element in mixture

Source: Ibid.l

muriate tion perof Potash acre50;1‘$ (Rs)
K20

0.775
1.55

102.60
14.3%

35.40

0.820
1.64

108.00
14.0%

0.835
1.67

110.10
13.9%

37.42

38.30

“Q-i'"@g-_—-i-__-Q_q-Q-‘crane-¢_—-0-—n-_-"$.11-I—i-ca--Q-0110-. c—-.1---.011 ' ~wh-bu-up.‘-V-n-—-nouns.-In-can--—c—_i--a-n-10—-nip.-an-1.10-c—u_..ii-_1--Q1.-—

per palm
per palm
per acre

1132

yin-nu-no-__---¢__---<sin-nina-Qjinqcnn

(4)
Yield of
Copra at
optimum
dosage
Ib/acre

1963.95

1972.81

1974 .86

-u_ii-Q--q_--._.--_-v-0i1n1_c_-Q--u--¢-_-Q-II
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(5)
Net Income
at optimum
dosage (ie.
minus cost
of ferti.
M./Acre

315.31

596.70

878.70

¢__-Q-.1.-1.-3-—l-i—1j;¢$Q§n--in--_-u—_ijlncnnii—@jii—-QiaQ-I-Qua-Q

Source: Ibid

q-.--.1---pa-‘P‘@-i-4_.__-_i|—¢q-1'-@i._n(6) (7)
Income at Income

--4 Q-Q -4--_

Afilg-;or1_‘E_df:l

maximum
response

m./Acre

313.04

595.44

877.84

withoutfertili­zation alone
E./Acre k./Acre

246.06 69.25

442.91 153.79

639.76 238.94

-@0—n'- ~n——q-__- ¢-_io1—_n1_-—Q1Qc_§—_Qn10<-u—~j_—u__-Q-IO-ig; -__.4--Q-Inna-n—__—-u-_0\o-_—QiUQu-0—_i1n—Qin—_@—uu¢-—-DIIO—­
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1Q*ii—-fiiprmpqiiuu-no-nic—oiI'1icigqujio-_nji—1j¢Q|—-nilci(8) (9)
Profit Profit from
from fer- investmentlizer on fertili­

sation narco­
ntage

196

411

625

n¢n---~.qu1n~n-p-gqi-_-z¢—­iiiiijijij
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(Market Price of Copra at m.18O/Candy)

(based on an economic analysis of the data of the
N P K Experiment at Bandirippuwa)

Capital available

Ad Lib (m.37.42
per

H5 0

Rs.

Rs.

per acre

8CI‘€

20 per acre

25 per acre

30 per acre

35 per acre

i---_-.-.-.&II-1-n-—_.-—-_.._-I—--Q.--.—_u-qiuiin-3 cu_a-unjdluw--.1-_1-11-Q-‘nib. —.Q—@---Q‘-¢—ia_-hint.-1-I1u1~iiiiu1n—1iu1n-ijiiiii­j.-_-Iuijjiiniin-ojiji1Q_— iiiiiiiii_-nu1n—nc$n1n—IQii'iiiniiiiiiwafluiii
Quantity of Fertilizer applied

:’ - ".; '_‘i f'L,,:, 'f*"    "_TI:‘_ ;,:4_— : :"; o
Ib£ac;e;L:_ 6 Yield of ProfitN P “K77 Copra Ib/ from fer­

257.60 120.12 108.00

57.84 44.08 39.67
86.48 65.91 59.31

115.11 87.74 78.96

143.75 109.56 98.60

acre tilizer
alone

1972.8 153.75

1719.5 89.79
1835.6 122.11

1916.7 143.17

1962.7 1&2. Q

-__. _____ in:-@q~—---q-..----1-—-u—-\¢-_—--ow-—1—--an-—n—v~-a_3.--Iv‘-|—--ni"".-1.-_p-_-_—-in-u--5-n--_-Q-@<u¢-Q-Q.»-ya?‘-Q...-1.-’<—_-.__-—l--..~<... _—-Q.-on-__ §-|~-_»--—-I’___.'_-—--__|-—-—-.q-up‘-.~@-u~o._q-._--q—-'1'-n-—n-n.._.¢gq-_I—~-_qc—,_-.1-I-O'-‘cu-unq-p—_l-_—|Qu¢n--1-4-20-|._-can--.0-Q-¢_-gun-QIIQ.-_-__@.. _-.--.-. ,__iiifliili-.I_ —i

r"Isource: Ibid.



Capital
available
per acre

Iiiijiiill

Ad lib
(%.37.42
per acre

Ms. 20 per
acre

51¢: 1T(§

Rs. 30 per
QCIG

Rs. 35 per
acre

-au——-—I-_i¢¢0_——1qQn"“.1gQ1-3-qii-nu-c-n-_pI1_-an-‘Ii-II'—I..-"

i1lt\_.5L§'- 18:123.--3:c1§9°Plde-cl

-.---....-_.¢-_.._.__‘.0-.p--.0-U-illulu-an oi-__Q-Q0-‘Q-an-q-upI-31.312--q-the-,.,¢-.ui¢_i¢I__l--an-unoittun-0iii-ii”­is-_-In--1-‘nix:--_ in-1; -1fllflicunoi-qibsiiiq-nu—I0-4
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-Q--nnnlui.-‘aim-u_-QQ---.—_q.¢un—IIQc-in-p—ID—qiI&-I-<0-Q

§.l;@£§¢a_i19IL0cfc 54$’°_a’£e  <1“ Elie <1 Pl JZaa1li.°_ ab/351.5. re 0 2 _

us. 25 per

6 r Yield arc‘ cc A “P'i5o'f7i"c* '
,k"1@J§§j_»~c¢cre_c  1 ¢<>Pra Ib/ f 1-‘Om fer­7 "7 acre tilizerN P K

157.60

157.60

157.60

157.60

157.60

Source: Ibid.

‘nay:-nu.-‘Q--0-"_

_

-Q

120.12

120.12

120.12

120.12

120.12

i|_—u-_—-you-_--¢-Qa--nin-qii-nu-i

108.00

108.00

108.00

108.00

108.00

iii iiiiiiiiiii¢.&$q-510'-— nu-ntlliiinu-Qi

1972.8

1683.4

1774.5

-L
m
Q1
U
O

O\

1936.7

1_c—unOI%1iu$_-_I-sq-_iiiip-‘iii pa.

alone

153.79

81.40

-. ­
1 044.‘)

123.54

144.60

j1€ii ii—Q-_iIi"_Iv-In-Q@—licii
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Capital Manured at the Economic Dosageavailable _ x ____m3 Levelper acre 777 "7:77‘777773xY1eld of Irofif

Ad Lib
(1130 370
€1Cl‘G

Rs. 20 per
acre

R5. 25 peracre

Rs. 30 per
acre

Rs. 35 per
acre

—-¢_q—-pa:-cuppa-ucuxfllib-—-c—oflliiiitiii

____,_1;____I<bj§;;r9-,_ 1 Cepra Ib/ from f @­
1»:

157.60

17.39

57.60

97.92

138.14

onnrqq-ac-'u—4_..u;—¢-—Q-Itii;-oi Iv-Qfi-—nc_—--'~'—¢—

Source: Ibid.

..._--_..._.-.­--.c_o—@¢-n-.i-"'-""¢.­

P

120.12

44.08

65.91

57.74

109.56

K

108.00

73.27

87.74

93.24

103.20

acre rtilizel

1972.8

1827.8

1890.5

1936.2

1964.7

-Q-Q----...a—nu -1-I-n—-—-‘Inn.-—¢—_-'¢—-I.-II-u-in-I-‘I-Q"-"-It--0-‘cc-an I—II-nuocI_—@c-$nnnq1i1|u—$—-'10-i&_QQ-1

1  ,1 )_ ;_ :1-*;** '1

alone

153.79

124.60

139.75

149.44

153.60

in-_i|u—--Q-‘Q-Q Q--—_----Q-nu.jjii¢Qic-ni--wuuoi
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595410 11¢» ;iiels1_;@<L  l11.f.f.@..1ie9i-I-Gavel; lei /i21>_l.i¢e*2i,<.>n
Pi 1l"1._3?_ .en9..KJia§<¢.de211. ¢<>mP. ins? 10 rears.  Paieg

0-Ii--o$_$" ¢-Q a.-<--Q -la.-.--"II-1-u->—'u-no-I--u-mi-"'. --Q-‘I -IIIiccn—_c-_—I-a-nb4- au--1a-_-11rnZniu—ou-'—-till-exu-—-—-in-1-¢cn|.-10-80-11;--——-Qq-QQQ1-_'—' -Q ,_.c—u-Q -Q-IIIIQ-0.-—.1pi-|n_@iiun_'_"qnncQ---‘iicn—I-.i¢nii¢_iio--@lI—iiq-¢¢ncu—i—_c-nc@IOqn.j—I­

Levels of nutrient N P K
O

1

2

Mean

47.8

55.9

54.7

52.8

50.9
53.5

53.9

52.8

50.0

54.0

54.4

52.8
.. . IL.s.u. (st) 2.3 2.3 2.2

Conclusion NgN1NQ P2P1PO K2K1KQ
--—|_aian-an-—@ Q--I—_n1nII-II-an.---nillggnu-0---1n-n_-‘u-1i.-0-IT.u-11--Q-¢cI_aiii1.ii.Iu-—--III-in-_q-1-—nq—-1--n-i1_o-uocxm-_ -Q--cnciqn-->1.-.-3-13-_--‘vim--up-Ia-pg-__liun—11p—IIIIic-nu-¢Inn1—_iiI—IIiI1$.1~—-—Iil$—IIiIaxIic—nIII_-I"I-III0—v

Phosphorus failed to show any significant effect
for the first nine years (1959 was an exception) but
then for the next three years significant effects were
seen. The combined analysis also revealed significant
main effects for P, probably reflecting the trend
observed in the later years.

6. Mohammed Kunhi Muliyar and E-V-Nelliat,
"Response coconut Palms to NP and K Fertilizer
Application on the west Coast of India",
Oleegineux.
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No

N1

N2

P
o

P1

Po
4.’.­

1

K0

K1

K2

iO~l'Ii'1¢QiI_&ZiQiQ-iuwii"-1—i"iiQ-it——li_j§1'iig_¢IiIip11§ia@-1uii_I¢au1»nnnn-ibaq--0:-nUI_n—Qi innnnfl-0-1'-I—-‘cu-n¢iP"—'i.'-Umiii

Tfl5L§,_5:3v5

Mei  2f    5142.911.  ¢h..a:ra¢_’2¢4r2$

Mean value and Percentage Increase or Decrease over no
1'5}.i_i1li_5-2_'?%-till ’;fj:ifj__f,~  r.8.¢.t@2$2._.(.1 9-  Avcereaei  2
weight of Volume ueight of Volume of Copra weight
unhusked\ of un- husked husked per nut (gm)nuts (gm) husked nuts (gms) nut (ec)

1138

987.1 2619 535.3 583.1
928.5++ 2502 482.1‘*(_5.9) (_4.4) (-9.9)
890.5*+ 2404 ++ 407.0(-9.8) (-8.2) (-12.8)

934.4 2517

982.2 2513(_0.2) (-0.1)
,939.7 2495(0.5) (-0.8)

895.0 2331
958.8** 25o2**(5.5) (9.9)
957.7** 2082**
(7.0) (12.9)

489.8

499.1
(1.9)
495.5
(1.2)

476.9

503.8
(5.5)
504.1*
(5.7)

Note:+ significant at 5% level
++ $ignific8nt at 1% level

f5
U1

\-O0.)0 O
Q0
\./\Q

++ 515.5
(-11.4)

537.5

550.9
(2.5)
542.2
(0.9)

530.4

550.2
(8.7)
550.1

(8 .7)

+
+

"1-+

179.2

154.8*+

162.1++

158.9

168.5
(0.4)
157.7

(-0.7)

163.3

171.0+
(4 .7)
178.81
(5.2)

() Figures in the bracket denote percentage increaseor decrease over no nutrient.
Source: Ibid.Q-mini
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Potash showed significant impact on yield for
the first time in the fifth year (1957) and had
been showing similar results for the subsequent
years. Both the lower and higher doses of potash gave

signigicantly higher yields than (no potash)
treatment. Higher level of potash gave higher yield
than lower level, though the difference was not
significant.

Among the two factor interactions, only PK
showed consistent effect. It truned out to be signi­
ficant in eight out of eleven years and also for the
combined 10 years data.
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Qtudies in India have shown that an adult

bearing palm removes from the soil every year about

5556.56 gm N, 275 gm. P205, 833.53 gm. K20, 501.56 gm.
Ca0 and 209.86 gm. Mg0. Though nitrogen, phosphoric
acid and potash are considered the main nutrients for
coconut it also exhausts appreciable quantities of lime
and magnesia which emphasises the need for their re­

placement. Of the different elements required,potash
appears to be the most important followed by nitrogena
"... the optimum doses of different nutrients were found
to be about 0.5 Kg. N, 0.32 Kg P205 and 1.2 Kg. K20 per
palm per year".1

In the coarse-textured soils, fertilisers cannot
be expected to give any appreciable results until
physical proportion of such soils are improved by the
application of organic manures or silt. In the case of

l‘:;_‘_‘___' _:;—_T i J11 1 __—._i ' ; '_ ~-j'¢j§-v\~

1- 1’- 1<- Thames“. 9<>¢r<>p.L\;¢a-££~1.li¢.u.rr<=-;inrlndoia. The
dreen Villa Publishers, 1972.
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the fine textured soilsithe soil condition should be
improved by application of river sand or gravel. In the
case of laterite soil which is deficient in major
nutrients, organic manures supplemented with NPK should

be'applied.

Under conditions of optinum manuring and irriga­
tion the west Coast Tall palms come to flowering in the
fourth or fifth year.

Based on the conditions of growth the manurial
schedule given in the following table is recommended
for the young palms.

TABLE 13%  06

‘?Ll:jil;l?:ita:*_l,; .§s¢;l1s§lal.@;£22-t->L@2asi1Ze}m§

‘jiilii vivid‘ _. Ii Qnnq Q91 D-Q-"3. in¢iiI\£O_?flj_i'._-' Qikiiixiiiiiiiiiiiiiii -§‘“_T_“ Qjjtiiiiiiii——-@-1-.-n-pa-n"".I-‘Io-0-nu-—n—*—.--q-Q-mu-Q-nl-II——-'*-g.-_In|u-_n—III.-nun.-—-qt-n-n"-"ii-uni-ni1.@_@|——q‘-Q1-'IiQIIq_nq-_.i¢-_¢-pig

Ase <> f Palm   l-1<>§.a_s¢.  .rbtsle2.r>.lii_@c<irc 1

1st year (after 3 months)

2nd year

3rd year

4th year

5th year
in--071--——n¢_O—1—-iv‘-ypo-Q1-iirt-O03: --_'--Q‘-.1"-———I'<i 33--nauiij$QijjicI_ci-u_.-nu-qi-tin juxnb-Icuciilii Q1-_qiu—o

Source: Ibid.

Irrigated

‘/4 adult
dosage

1/2 adult
dosage
Full dose

Pull dose

Full dose
Q--v——--1-1-0-0.---_"-1--0"’ ¢@q@_'—.cxn_-—_¢-._­iIIIIco-o-—-—-nII€xQ-i_IIj.'.--I—viI._-u-on-no-an-_c—n-|-qn-I_p-n_un—-1.11.

Hainfed*'

1/4 adult
dosage

3/8 adult
dosage

1/2 adult
dosage
3/4 adult
dosage
Full dose
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For maximum efficiency, fertilisers should be
applied round the palm in the entire area upto a
distance of about two metre from the bole and forked in.

There is a particular dose of chemical fertili­
zers which optmises crop production. This is evident
from a NPK fertilizer trial conducted on coconut

palms.2

In this case the three elements were given to
coconut separately. It was found that in the case of
N and K the dose of 750 g/palm optmised yield. Either
decrease or increase in levels of application of these
two elements decreased nut yield. But it was seen that
in the case of P, increase in dosage increased yields,
but the rate of increase of yield declined.

The application of fertilizers is influenced by
the soil moisture condition. The best time for the
purpose is when the soil is neither too dry nor too wet.
Under west—coast conditions the best time for fertiliser

I_;‘;T_'__Zi ‘f._T'1O-<2-1:; ._;.-—;-0-0-‘:1’.-_-::—: at: ;- -- ::~::f—­

2. P.Gopalasundaram, E.V.Nelliat, P T Varghese,
K.5ivaraman and MGK Hair, "N P K Fertiliser
ixperiment on Young Palms in Sandy Loam Soil ;
Agronomy I (231), Nutritional Requirement of
Coconut Under Different Soil Types,”Annual
Report, 1982, CPCRI, Kasargod.



144

application is august-September. In the case of organic
manures like compost, farmyard manure, green leaves etc­

L’)

F3‘

the be time for their application is June-July. If
green manure crops are raised, the proper time for their
incorporation is august-Jeptember.

For an adult bearing palm the following manurial
combinations (table a.3.Z) exclusively made-up of organic
manures are recommended for coarse-textured soils which

are deficient in organic matter.

ifiafllli  A 34-Z‘

IienuIiiel;§2raeimti9.11s, :<?i_.9_T£1.¢'i'1i__°:l‘5aPi1l?e$
_1—_.-__1~-- -o-._-Q-—-Qfl'@—-I-If“ -4--'—v ——n-q—¢___..Qu-o_>--,q-1¢._o--n|i-—n_____-_-¢-q—-11-u-I—n-_--“I'm-waijmu-i-0;-Q-—:4iipix§l-in-vi i—-nqnpunnn--nno—-—nn@-1-nuns-uiqin-_n-——-Q--Q-o_->I~¢—np¢_._-I—-_'--'-'_ -qqnqi-Q--—-Q:-nu-Q-o@q¢_~@aniQ—nai$_ic1cnQ_-on-_-»q_-_-Q-Ito-_——un—ncic1I-3-1

mixture Manure Quantity (Kg.)

1 Farmyard manure or compost 50 to 100

2 Fish Guano 7.5 to 10wood ash 30
orCoconut husk ash 43 Prawn dust 10

Jood ash or
Coconut husk ash

-beau
()0

U1

6+
O

4 Groundnut oil cake 7.5 to 10Wood ash or 30Coconut husk ash 4Bonemeal 1 to 2
Q-pa-I-no~-no-—..-.n—--~c—-4-_.¢-4 -------_-_- ---n --Q-1-"3 --0-_1a|—-pq---an"'_""'."'»~._1--.—-_-1»_~—-—-_ci-@ai>_—a-aao¢¢-¢~1--_oQ¢w--_q.——.-.¢v-—-i.-_.-__,-i­.1.-Q.-pq-0,... _._>---1-ci$_ --0-Q-0-1-_-Itilon-Qiu1u@_q-n¢xnu_-.1-l¢_‘II?-—un-Quiic-uni-Io-niii-Qqii-—Q_InnI--0_—.&Qi-iii-—Qu—_n—nn—-F-1

Qourcez

I‘-i
C7
Po
Q
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One normally expects that, if modern farming
practices are adopted, the total returns of coconut
gardens in general, and those of small farmers in parti­
cular, would increase. But modern farming practices
include use of hybrid seedlings, fertilizers and adequate
provision for irrigation. But this calls for additional
cost which the farmers owning only small plots of land
would find beyond their means. As Krishnaji has correctly
pointed out,

In any case a mere demonstration of the technical
possibility of raising the income from small
farms is not enough ..... It would depend to a
great extent on the availability of credit to
small farmers"1

ii *1 'T_ T _; .i-;t ,;;_‘—'"ti*_i" ""' 1: ’_ /,_~_~:’ ;:,::_:'_—-_—: ;i ‘V:

1. M.Krishnaji,"Economics of Inter and Mixed
Cropping in the Coconut Gardens of Kerala :
Some Preliminary Findings", working Paper
No.14, Centre for Development Studies,
Trivandrum.



1 4 '7

g.@»r¢;._<>_f..,\Z_@_1=r_ri_ riqfszdltinsaet

Tables 4.1 and 4.2 presents the preference of the
respondents regarding variety of coconut seedlings used
as planting material and the main reasons for this

preference. Data shds that a majority of respondents use
the local variety as planting materials. The main reason
given for this preference is that the hybrids have lesser
tolerance to root-wilt disease. The hybrids, once affe­
cted by the disease, deteriorate faster than the local
variety. also, root-wilt affected palms are poor in their
capacity to survive till bearing and their mortality
rate is very high.

Opinion collected from the respondents also shows
that hybrids are erratic bearers and tend to perform
badly under lesser care. The hybrids are also more prone
to failure in establishing into grown-up palms than the
local variety. moreover, many farmers opined that the
short life—span of hybrids was a major disincentive.
The farmers also complained that there was massive adul­

teration in the supply of hybrids seedlings.

The local varieties, on the other hand, have a
better record in establishing and growing into bearing
palms and are more resistant to root-wilt.
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Variety Percentage
Local 86-90
Hybrids 46.00
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Note: Percentages are independently worked out
from total ; since some farmers use both
varities, the percentage totals do not
add upto 100.

Table 4.1 shows that an overwhelming number of
farmers use the local variety for replanting. The per­

source: Primary Data Collected through field survey.

centage of farmers who use the local variety and hybrids,
overlap because some farmers who use local varieties

for replanting, also use hybrids.

Table 4.2 presents opinions about hybrids which
are also synonymous with high yielding varities (H.Y.V's)
in some cases. There are H.Y.V‘s which are not hybrids,
but we have not taken them for the present analysis.
Je find that only 43 per cent of the farmers consider
that the hybrids are more productive than local varities.
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Regarding resistance to root-wilt, a sizeable majority
in the opinion that hybrids are less resistant to root­
wilt than local varieties.
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U e t a i l s Percentage
more productive thanlocal variety 42.86
Less productive thanlocal variety 57.14
More resistant to root—wiltthan local variety 18.18
Resistance to root-wiltsame as local variety 14.55
Less resistant to root-wiltthan local variety 67.27
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source: Primary Data collected through field survey.

Opinions were sought regarding advantages of

hybrids with reference to root-wilt and yield. According,
to an overwhelming percentage of respondents, practical
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experience during cultivation showed that the hybrids
did not have any advantage over the local variety in
preventing the adverse affect on yield due to root—wilt.
But, as regards its yielding capacity, about half of the
respondents felt that hybrids increased average yield.
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Uetails Yes(%) uQ(m)
It stops decrease in yielddue to root-wilt 9.94 90.06
It increases average yield 49.61 50.39
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Source: Primary data collected through field survey
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in Kerala, Tamil Nadu and Karnataka the average
density of palms per hectare is 229, 325 and 125'respe—
ctively. The productivity per hectare, on the one hand,
is 4558, 9762 and 5176 nuts per hectare respectively.
The productivity per palm is 32, 46 and 54 nuts respe­
ctively. Thus, though Tamil Nadu has productivity per
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palm lower than Karnataka, the per hectare productivity
is higher in Tamil Nadu which means that higher density
increases productivity per hectare. In Kerala, whereas
per palm productivity is very low, due to higher
density per hectare, productivity per hectare is only
slightly below that of Karnataka. The same situation
prevails in Pondicherry and Lakshadweep. In the Laksha­
dweep Islands the average density is 251 palms per

hectare; the per palm productivity is only 7709 nuts,
whereas the per palm productivity is only 38 nuts.
P.K.Thampan is of the opinion that it is desirable to
adopt a palm density 10 per cent higher than the present
average of 229 palms per hectare in Kerala.

From table 4.4, which gives two experiments'on
the density of cultivation which maximises yield, we
find that it is 141 palms per acre which maximises
yield in both the experiments. This is significant as
the optimum density prescribed in Kerala is 70 palms
per acre. The prescribed distance in Kerala is 25 feet.
On the other hand, in the experiment referred to, the
spacing prescribed is 17.6 feet.
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Number of Number of
palms/acre nutsflpalm

178

141

114

93

76
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141

114

93

76
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58.0

85.0

86.2

73.2

84.7

32.5

43.2

53.0

59.2

77.5
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Number of
nuts/acre

10,329

12,008

9,800

6,776

6,447

5,788

6,110

6,022

5,481

5,895
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Note: Malayan Dwarf and Malayan Dwarf x Jamaican
Tall hybrid has been used in this experiement
The varieties have not been used separately.

Source: Compiled from Table "S/4 Pera Experiment", in
Q.l.Barrant, "Agronomy/Crop Physiology", 18th
geport of theHesearcnDepartmen§, The Coconut
lndustryBoard,71978,'Jamaica]West Indies,
p.22
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In a study on the effect of palm density and levels

NPK fertilizers on yield (table 4.5) and quality of coconut
nducted by A.J.nbraham, it has been shown that yield of
conut palms can be raised to the maximum level with high

ses of fertilizer input, and with high palm density.
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Source: A J Abraham, “Effect of Palm density and
levels of NPR fertilizers on yield and
quality of coconut", Thesis for Master of
science in agriculture, Department of
MQIODOMY, College of Agriculture, Trivandrum

* Result of experiment given below.
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from table 4.6 we see that the highest yield was
when maximum fertilizer application was done, that is,

m2 level, without any strict spacing. Under conditions
such as the latter we see that the spacing was the normal
spacing which is less than 7.5 metres.

Further, the rationale for certain cultivation
practices such as overcrowding of palms in small plots
of land have their own rationale so far as small culti­
vators are concerned, for example, "it appears that the
gross income ... per hectare from overcrowded plantations
implies a larger net income from that corresponding to
good farming conditions".2

%'_e?_di_i r.<>}2:>ins1-i1ic*;she ;C_;'_§)_(;t,Q:a

The advantages of mixed cropping with cocoa was

being propagated by certain quarters. We have tried to
study this using both secondary and primary data.

The opinion of the sample respondents in our
study regarding the effect of mixed cropping of cocoa
on the productivity of coconut was sought. This is
given in table 4.7 . Out of those who responded about
the impact of cocoa on productivity of coconut, only

2, N.Krishnaji, op.cit.
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7.69 per cent claimed that cocoa cultivation benefited
coconut productivity, albeit indirectly, that is through
the benefit of manure given to cocoa which was also
utilized by coconut. Over 67 per cent opinioned that
cocoa cultivation reduced coconut productivity and about
24 per cent could not discern much changes. This finding
is quite important because many concerned scientists

assume nutrient contribution by certain intercropso
mainly giving the example of cocoa, it is being propa­
gated that such intercrops should be prefered for inten­
sive cultivation of coconut gardens through intercrops
because of their ‘natural’ nutrient contribution
capacities. Thus certain crop mixes are being canvassedD

for adoption by lacing other intercrops. The fact

C,
F.
0')
U

remains that many such crops recommended, especially

cocoa, draw enormous amounts of nutrients in times of
nutrient deficiency and compete with the main crop,
namely, coconut, thus bringing down coconut yield.
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netails Percentage
Increased firoductivity 7.69
Decreased Uroductivity 67.69No change 24.62
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Source: Primary Data collected through field survey

The above aspect is made clear in the study by
P.Thomas Varghese et al, and they point out that "if
while cultivating intercrops the management practices
were inadequate and if incompatible intercrops were
grown it can lead to reduction in productivity of main
crop and that of the intercrop. Competition among crops
can arise if soil is inadequate in fertilisers (nutrients)
or during the dry months if the soil does not contain
adequate moisture".3

3. P.Thomas Varghese, P K R Nair, E.V.Nelliat, Rama
Verma, and P Gopalasundaram, "Intercropping with
Tuber urops in Coconut darden", Pl§9;QQ§Xm;:LL
agronomy, fioil Physiology and Economics of rlantae
tions Qrops, ¢.V.Nelliat,(ed) Proceedings of the
first annual symposium on Plantation drops.
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The above conclusion on the detrimental impact
of cocoa is also brought out in the following study.
In a mixed—cropping trail with cocoa (table 4.8) it was
found that in the pre-experimental period yield of
coconut in control was better than coconut with single

ane double hedge cocoa. iven during the experimental

period, between June 1972 and July 1974 yield of coconut
without intercrop of cocoa was better than yield of
coconut with single hedge cocoa. Yield of coconut with
double hedge cocoa was lower than yield of coconut with
single hedge cocoa. In the period July 1974 to June
1975 yeild of coconut with single hedge cocoa was higher
than yield of coconut without cocoa and with double
hedge cocoa. hut, yield of coconut without cocoa was

higher than yield of coconut with singlehedge cocoa, Thus,
the argument that intercropping with cocoa increases yield

is not justified in this experiment.4 iln fact, in the
first experimental period coconut without cocoa yields
more. Further it is argued that double hedge cocoa bene­
fitted coconut more than single hedge cocoa or pure
coconut stand. but this is not evident from the CPCRI

experiment. In fact, during the entire experimental period
yield of coconut with double hedge cocoa was lower than
yield of the pure coconut stand and yield of coconut with
single hedge cocoa.

4. P n A Hair, et—al “Inter and Mixed Cropping
trials“, annual hegort, CPCRI, 1975.
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Treatment V:ayerage_annual“y}eldofynutslpalm
Pre—experi— Experimentalmental peri~ period
od January
1969 to Dece— June 72- Julymber 1970 June 74 74­

June
75

July 72­
June

75

Iiiiiiiiafl1niijiI111iicniii111:1iilliiiiiijiiliiiliiiiijiiian-mi

Control(no cocoa) 73 120 149
Single hedge cocoa 67 112 164
Double hedge cocoa 51 109 142
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Source:
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V P Bhaskaran and K Leela, "Response of
coconut to irrigation in relation to
production status of palms and soil
types", Placrosymql, Agronomy soils
physiology and economics of Plantation
crops, d.V.Nelliat (ed.).

In our field survey, out of those who gave reascr
for increase or decrease of coconut yield due to impact
of cocoa (table 4.9) only about 7 per cent informed that
cocoa increased coconut yield, but this was not a direct
impact but that manure artificially applied to cocoa was
also utilised by coconut. More than 93 per cent replied
that cocoa adversely affected coconut due to its
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competition with coconut for nutrients. None opined
that cocoa contributed any nutrients as such.

At the same time mixed cropping notably did not

have appreciable attention among respondents in its
impact on coconut productivity. Only 4 out of 200 (2 per
cent) of the respondents claimed increased productivity
and seven out of 200 (3.5 per cent) stated that it
decreased productivity, about 27 respondents (13.5 per
cent) could not discern much impact. This suggests that
mixed crops did not have significant relevance in terms
of their impact on coconut. But this is because crops
which figure in mixed cropping occupy a miniscule of the
total crop population. Crops such as jackfruit, nutmeg,
mangoe, pepper etc are not cultivated widely among coconut
palms. But even among the few who replied about the impact
of mixed cropping, the majority felt that it affects
coconut adversely due to nutrient competition.
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liieasepas  fer insrsaas
Manure given to cocoa alsohelps coconut 6.82

%‘<.s§$s>1\$_f.<>-r. dense assTakes manure meant forcoconut palm. 93.18
Source: Primary Data collected from Field Survey
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Our study indicates that intercropping of tapioca
in coconut gardens have little effect on the producti­
vity of coconut. Out of the total respondents in the
sample households where interviews were held, 28.72
per cent recroded "no change" in coconut productivity.
while 4.26 per cent of the respondents stated that, from

their'experience, intercropping of tapioca increased the
productivity of coconut, 7.45 per cent gave the contrary
opinion that such intercropping actually decreased produ­
ctivity. In the case of 59.57 per cent of the respondents
tapioca was not part of their cropping pattern and,
therefore, the question was not applicable in their case.

1513125. 5 14,-JO

"ffiect,of_l'tercroQping of Tapioca on
_}_:)_];-_:O:dE:1;_Q‘t‘i_V£Lrfiy_ i@.f_££<>i<;,QwJ9  5-=v1<1B@a_as

1-__—_j--.-—-¢Q-——-_—~g——v_—‘.-_—-<—-—-—a—p—u-a-_-—--n_-—_---u-cowl:--""" a-u'_*GI--—-n—|_"¢'-—'—_i-_n--'—'-_ui—n—i¢—_—@1--—-1-—cx_—nniI—ninO—i-IQ1:-upbtiuj¢_~I—Ic-I--pn|1i'I'l_-npi0—11puioa_CIOicn-—I—_i¢-l1n—,_0@n __—"-____—_—____‘—____D__i_Details Percentage
Increased productivity 4.26
Uecreased productivity 7.45No change 28.72

Hot applicable 59.57
Total 100.00

-‘Q-_..-_»-q----‘u-----""'.-'_."_"*-‘ --or-— --_i<00—-I__-0 -i—-.o—-I-I-ifll-I-Ii--o¢__—I—-_-—uu|-1--‘ion-Q-_.---_ ___¢—-—-Quin-4---p-Q-pin-0;.Q-—-0-_n--I--n---—-'1‘i-1-n-n-1;--‘"1!-Ifli-pct!-In--lI_._-o-my---31-.-_nI-pcpi-_—IIc—a—-Q-in gpilltuu-11's-nQ¢_&-u-II--1

Source: Primary Data collected from Field Survey.
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Reasons listed for decrease in productivity
was again ascribed to the intercrop of tapioca taking
away fertility meant to be used only by coconut palms.

§i1!mv.s_r.s-I-11;_i1§1Ii<>.nH

From table 4.11 we see that the biggest response
to summer irrigation was among poor yielders which may
show the lack of proper irrigation among them. The

effect of irrigation declined with Qhigher yields.
I

In an experimento at the Central Plantation Crops
Research Institute (CPCRI) it was found that increased

quantum of water alone does not increase yield of nuts.
On the other hand, higher IU/CPE (Irrigation water per
cumulative pan evaporation) ratios and higher doses of
NPR lead to higher yield. It was also found that the
highest In/CP¢ ratio was marginally better than the second
highest level of HPK application in terms of yield.. 6 .In an experiment on the impact of summer
irrigation on coconut palms of varying yeild performance

I _,C_"T_* 1 _ ";'T_‘i.‘."_ ‘:el:L'i‘_T4 iii‘ ';~‘i_?i" T—_‘;1.‘_;‘ Ii;

5. "Irrigation-cum-Fartilizer Experiment from
early stage of Growth", fi.V.Nelliat, P.dopala­
$undaram and K.5iveraman (€d$v) Annual fieport
1981, CPCRI, Kasargod. ’”*W“"”l“' ”"”

6. V.P.Bhaskaran and K.Leela, "Response of Coconut
to Irrigation in relation to Production Status
of Palms and coil Types", in "Agronomy, SoilsPhysiology and hconomics of Plantation Crops,
§-lis_23a;L8y1ii=i1_ , 1 9 '18 ­
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Particulars Poor LOW
(below (20-40)
20 nuts}nuts)

1. 'Pre—irrigation 13.4 30.2
2. Transit period 33.6 56.1

Increase 20.1 25.9
0ver.1 (150.4) (as .7)

3. Post irrigation
Yield 42.2
Increase over(2} 8.6
Increase over(1) ~

4. Cost benefit ratio 1:2.9

69.5

1304

IO
CI)
Q

CO

39.3

3 over 1 (%) 210.4 130.01
-u-n-n-an--—*-'-a—--2-@I-Q-n_,_u———u--nnuilbc-‘Q1-uu——n~>—jjiiimiiiiiiiliii

Source

1:3.5

.-Q-11-pxnc-_—-gang ¢-nu; -an-nQhix—1g'~'*-n—n-IO—-I-Qiipiliijniiitsijp-Q

Medium High
(40-60 (61-80 Meannuts) nuts
54.3 70.9 42.2
77.7 82.9 62.6
23.4 12.0 20.4

92°. .n.u2$l1islmZ.>g=\r---   -­

(43.4) (16.9) (48.3)

85.2 94.8
7.6 11.9

31.0 23.4
1:3.1 1:2.4 1
50.7 30.3

73.5

10.9

31.3

:3.1

Qfli--c_31_c-Q:--1m__i—i

E.v.Nelliat et al, "Irrigation requirement of
coconut and response to levels of fertiliser
under.irrigated conditions during the early
bearing stage", in é.Y.Nelliat (ed), Agronomy,
soils physiology and dconomics of plantation
C reap S. }’,l¢1s£<>s>/ms-.1-» 1978.
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it was found that poor yielders responded most. It was
found that poor yielders (below 20 nuts per year)
increased their post—irrigation yield by 210.4 per cent
due to summer irrigation. Coconut palms which were low
yielders (20-40 nuts per year) increased their post
irrigation yield by 130.01 per cent. Medium yielders
(40-60 nuts per year) increased their post—irrigation
yield by 50.7 per cent. High yielders (60-80 nuts per
year) increased their post irrigation yield only by
30.3 per cent. Thus, it is clear that summer irrigation
has considerable impact on poor and low yielders.
Considering the fact that average yield in Kerala is
low, summer irrigation would benefit production of
coconut in Kerala considerably.

It has been found that in areas where the rainfall
ranges below 1270 mm (50 inches) and between 2540 mm

(100 inches) the coconut palm is known to be very
sensitive to moisture stress. dtudies relating to yearly
fluctuations in these areas reveal that crops in a given
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locality can fluctuate within a range as much as 40
per cent of the mean yield due to fluctuations in
rainfall and "... even in healthy palms ... nearly two­
thirds of the potential crop is lost due to poor setting
of nuts and/or immature nutfall and this can be largely

0')
ci­
H
(D
0')
(I)

attributed to moisture arising from inadequate
rainfall".'

(. 5 .In an wxperiment( to study effect of watering
on copra content it was found that under favourable
conditions watering improved copra out-turn significantly
by 12.6 per cent for single dose weekly, 12.3 per cent

C.
O
C}

(D

for double fortnightly and 7.6 per cent for single
dose fortnightly. Under drier conditions the improvement

in copra out-turn was higher with 19.2 per cent for
double dose fortnightly.

In the same study an experiment on influence of
watering on total copra yield revealed that in unfavo­
urable conditions total copra yield increased by

7. V.Abeywardena, "Influence of Watering on the
Yield of Coconut", Sri Lanka, Ceylon Qoconut
Quarterly (1979), Coconut Researchllnstitute.
Unuwila, Pp. 30, 91-100.

8. V.abeywardena, "Influence of watering on the
Yield of Coconut“, gg leg Qoconyt Qg§I£££gl,
1979, Pages 30, 91-15%.
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54.2 per cent when the coconut palm was watered by
single dose weekly. Total copra yield increased lesser
when watering was done double dose fortnightly (46.1
per cent) and even lesser (25.3 per cent) for single
dose fortnightly.

In an experiment on influence of watering on
the number of female flowers it was found that watering
increased female flowers but the result is peculiar,
for, the rGspoflS€ was better while watering single dose
fortnightly than double dose fortnightly or single dose
weekly. The peculiarity is more evident since the per­
centage of immature nutfall is least in single dose
weekly.

In the same series of experimentslo one on influ­
ence of watering on production of mature nuts, it was
found that under unfavourable comditions the biggest
increase came in the case of single dose weekly

__‘_~ nil —T—:_—_;_i_ ’i_,__7T__' T__ __§‘;AiD"_':L':_ -if iii 7?

9. V.mbeywardena, “Influence of Watering on the
Yield of Coconut“. geylonLQoconutggarterly
(1979) Coconut HesearchWInstituteY'Unuwila,
Srilanka, pages 30, 91-100.

10. Ibid.
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' per cent), the second best response (19.3 per cent
was from double dose fortnightly and the lowest increase
(17 per cent} was from single dose fortnightly. In this
experiment it was also found that absolute levels of
nut yield were higher under favourable conditions.
This showed that even in favourable conditions a
certain amount of moisture stress does exist.

In the field survey conducted for the present
study the respondents were asked about their opinion
as to whether, in terms of their experience or asse­
ssment, modern practices (compared to traditional
methods) had a positive impact or no impact on profita­
bility of coconut cultivation. As can be seen from
table 4.12, except in the case of size-class 601-700
cents (where all respondents recorded a positive
impact), most or all the cultivator-respondents indi­
cated that modern practices have no impact.
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Sl.Ho. Size—class of Impact of Modern Practices

farm households UM 6 _jPercente e)” -._‘ __ 2
Z j I i i i I i T i i i iii

1. 0
2. Q1
3. 101
4. 201
5. 301
6. 401
7. 501
8. 601
9. 701
10. 901
110 MDOVG

_ ,,£L __ i?_ L;
Positive No impact

50

100

200

300

400

500

(>00

700

800

1000

1000

15.79

28.30

18.57

24.14

15.38

16.67

40.60

100.00

0.00

0.00

0.00

84.21

71.70

81.43

75.86

84.62

83.33

60.00

0.00

100.00

100.00

100.00
______ ________..,__.-_____.--_. . _-_ ,___-..._ ----.1. __....-~.,_,_,--¢ at--_ __.-_.""_._-..-iu-—-......,__.--~ _..--p-Q—--.-_.-0--1"-— Q---"II —-n-"Q----.--on--—----. --.-.0----n-Q-4Q’-nn-uuaq--o""‘-*-un-"_u-aqa-.Q.-00-Ic-— ___v-@-'_

Mote:

>-.--Q-q-an-no;-—.ii‘q--u-no-Q;-Q-Q‘-"'

in the sample studied.

Source: Primary Data collected from Field Survey

qua-Qvqq-—-_--an-Q-@

3ize—class 801-900 cents is not included
since there are no entries for this clas
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¢-an-..,
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For the T x D hybrid, the ordinary tall is the
female parent and the dwarf the male parent. In India
the different forms of dwarf variety used as male
parent are dwarf orange, dwarf green, gangabondam

and Malayan dwarf yellow.

TABLE A 4.1-_ 7‘ .__f" _ _' _ 4, _; F-'1" 'r--' ?J__' '_ 771;

£;Qmr§;.i.e9n,..@;€: *_:_'@‘_i'_1,t_.e*:, ,P_<?,1‘f,°;1?!"l§iI‘1¢ @111 a\/.er,i <w§_a £11 ybrid

via, ind. Jane  a t¢2a§L
_______________ __E§E_5t'fIr§€"'”_""“
Variety of palm flowering _, Mean

yieldYear Month of nuts

Tall x Dwarf(28 years old) 3 6 119.5
Tall x Gangabondan(12 years old) 4 5
Dwarf x Tall(28 years old) 5 ­
Tall Under bestconditions 8 4

102.3

133.0

94.0
-__’__ _______._ ...-.-..-. _,,_-n—__.-_._____.._.. , _ . , _._,_-_q.-.---n--.-.¢-—-..--Q-op.-.—-1‘-Q--~p-u--1---Q-_qa-|_i-puntit.‘-__._.—-n--<I~¢ Q1‘-11--->u——flII-Q-_—~..1-‘joint-¢I——Q£1nnii__@¢¢q|_i——ijcu-@—-niriicntcn-nu-_

.-—1­c-01-Q

it--vi-an

u-n -1 j-_q-oi—-Qiu-—n---ii_-n-1oi1­iniitnla-cjittjtuflju-ji¢-QIi—i

Copra Mean
content annual
per nut out-turn
(in g.) (in. Kg)

195.9 23.5

195.4 19.9
206.9 27.5
187.2 17.6

-nu--¢I1Ix¢nu|-pi-.—_—1¢p-_-1..-.——--_.-_-Q» -- ~i.iiii_.¢Q|Q¢II1ai1@i_¢-0—§c&¥.a1n--Q-a - ­

S " : C I'l d f P.K. h "C t 1 I 51s“5I H. .%Z _f '77 _: ,* ; '; '-rd?-1-IO» $490--go-QOIQICOIOIQJ
}?}‘ir"¢y;.9n'.C:>§_Q_rQ2}17 ii’ 15<> ¢[u¢_’¢. ioplil r Qt @__¢_t i 0 n ¢‘@ 11 <1
Qgggegsing,Kingston,7Jama1caT'T4425 '7”
$eptember 1975.



Various nut and copra characters of Tall x Dwarf

Green, Tall x Dwarf Orange and Tall x Gangabondam such

as weight of unhusked nut, husked nut, components of
husked nut (nut water, kernel and shell content and
copra per nut)were studied. The results showed that all
the hybrids showed heterosis in the weight of the husked
nut water and kernel content. Among the various male
parents involved, Owarf Orange and Gangabondam proved ts
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be r the production of economic hybrids with
the west Coast Tall. In another study, the Tall x bwarf
Orange hybrids were found to be significantly superior
to the Tall x Dwarf Green hybrids. In the seedling
stage the hybrids with Dwarf Orange as the pollen parent
was more vigorous in growth and showed superiority in
all the growth characters compared to hybrids with
ldwarf Green as pollen parent.

Thus,various scientific studies try to prove
the advantage of hybrids compared to west Coast Tall.
But as our field study shows, the farmers from their
practical knowledge recall the short comings of hybrids
and prefer the Jest Coast Tall as planting material.
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Particulars Tall X Tall X DifferencesDwarf Dwarf whether
Green Orange significant

Mean number of daystaken for germination 95.9 75.0 Yes
cs‘ tn s -- l­;1:tg1f.tak¢§1?% ar <<=m> 10.96 12.12 Yes
Number of leavesproduced in a year 6.70 7.60 Yes
;_1-i_-pun-041-Q--my--Q-—@-.010-_--_-ago-4_-_..-—n_|$—-in-_-i—-u---01-ox-nnic-— ,_-._--—q—---._‘.—IpQ_xQ'_‘ --n—_piqn--_-nhacsu~—¢—u_—¢Ql——IQItIn—-¢nn_-_&<n-—­j—flliiu-_iO—-|—_c-¢&-In-01.1100-ncnnn-._---uicI@II¢¢n.I~I-i Q-¢—1i1--n—.-—a—l--nu-chin:-0*-0i?i_ iidiiig-.in—_-I—1_|_.-101-0!-10-——__-no-u-Q-_

source: P.K.Thampan, "Coconut Hybrids", Fourth
;s»§e_slsci9sI1oo _<?_f;‘¢l1_es,sia£>. lechnsical ;-"¢0srl<sin.<"
,P§e1"¢Y§ sQn--§5>_¢Y<>b.u$' li"1l<?;<i1l¢’9_i,<?I1s i VPTQO ’¢ee.¢§{i 9!!
gnd_Rroge§sing, Kingston, Jamaica,
14-25 September 1975.

The superiority or otherwise of a particular
dwarf type over the others has not been conclusively
proved yet. Though dwarf green was found to be inferior
to other types it was found to be superior to Malayan
Dwarf (yellow) in all the crosses with the local
tall types.

Even in sri Lanka the performance of T x D hybrids
proved superior to the ordinary T x T progenies. The
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results obtained there on the performance of T x D
hybrids involving three different dwarf forms and the
‘T x T progenies for the period 1963-70 are presented
in the following table (table A 4.3).

ll‘-"‘~*’3H-5*".  3 it *7 513:­

.l’@r,f_@a1;Ie1n.¢-¢_,<2fi fiber ;11h;-e5=1 gm»: id. _T.n>9$i9.<>.m2ear@Q

iiui-'-".iIii¢i?1iU-1—I. ii_.1|§.'1_iii.-@-1qja|1icu$I_‘-BIO

Progeny type

Tall x Dwarf
Pumila

Tall x Dwarf
eb urnea

Tall x Dwarf
regia

Tall x Tall
a—ncu_u-I-—-_—"--up-'-F-110-I-<cu-omen Q..­Q-cm.-1:--1 cull‘-Q-30-0 -uu--I—In__­

woif9h,_'1l~%->,Llo

-_._.-~ ..__—"I—-—-..-_—.--- --@xco—I|-1-__u-Q-"Q -—¢-q-\-c-nouiu—.u--"1""!01'-"O-Q-u-_—iIIOcI_—¢I-OI-Q--n-qi—-nqiya‘-IlI¢-I-’_'I'_c—n¢-nlll-I1'01:-@_Qc-n—-Q-Pun_ij@_i1Q-1—qg_.'_¢-Ii-no—_c-.cI—iiic-unjinusc-—

Time Nuts Mean yield
taken produ— (1969-70)
for fl0- Ced weight Ofwering husked nuts(months) (kg)

34.8 64 35.84

37.1 67 36.29

38.9 55 29.94
52.9 39 23.59

per nut
(Q)

562.45

539.77

544.30

607.87
-uI— —@ Q-Q“-'0-‘nan-_n—-—n-—'—-iii:-n-iigiunnuin--Q...-,.;—_i_—_,,_—@1.ca-—~—\Q-@——__"'.-— .__--_,,, __I1‘-—cuq--Ix.‘-'1-IIuu_—'-In-qtuiw-0"-' _-njiua-i

Source: P.K.Thampan, oo.cit.
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From the above table we see that the Tall x

Dwarf hybrids are superior to the tall in all qualities
except the wieght per nut. A comparison of yield and
weight of nuts between T x D and T x T in Sri Lanka
is given below (table A 4.4.)

TA5L§_.Brfl:fi:

iieli.  P_r<>2rs ruc  .§><n9?_is1.@pfi§l- iieieeerri F-1,1:
inlicicotillllili—2

Year Number oY55HeiQht'o?‘

Q-Q_|—cn—"-4'-.­ ._._u-Q-Q-_-unuiqi.u—_i\ICQnQ

la_ll_ 2<-._D3"¢.a.r£ --Eiu.rii.l_a- _. 6

-.»_.\@-n>n1-qcnq-o~¢ga~¢p-qqnoq-uq

after nuts huskedplanting nuts (kg)
5th

6th

7th

8th

9th

10th

11th

12th

-—a@-n-.4-nniiq-a—aii-jiunbs-ti

Source: P.fi. Thampan, og.cit.

23

68

86

65

103

108

129

146

QIQ ii.1IQicn3CI—0»i.-iiiiiiuziiimi-iip1&3-‘iiIIU5I@I_-_% 1Q-c*"'i-0-nil-I-I1-I -up-p@_O-Q---n—-ju-$n1c-0-mung;-iyuno-q——u1——-1-ii¢_@qin¢1—-piunni-i

16.4

48.2

55.9

50.2

66.8

85.4

102.5

129.1

aw-an-n_-_-in

-—n—-n u-nn@1¢—--amass:-city--¢——u-10-no-o—_-1.1-u@q—-¢—-1i1I_—i-139--1'Q—;-inn-11:?‘-'—-no-_—-‘I1

erleelele _><__T.<'=1,ll.  6

Iii?-1

p...__¢—----011.-1

Number*5'W%ight5of
of nuts nusked_

nuts (kg)

22 16.3
52 31.8
65 46.5
84 57.6
88 —
121 96.5
126 130.4

~__-._-_uuicn-q-n-_-Q-——Q¢-—p-_-cu-_-icn-ncia-uuann.—u-paz__­
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Tall x uwarf also exhibit certain undesirable traits.
"In India it has been observed in a few cases that the

hybrid planting material supplied to the growers
showed predominantly dwarfish traits with manifesta­
tions of alternate bearing tendency, bunch buckling
and less tolerance to drought under field conditions.
In certain instances, the hybrids after having given
initial good yields failed to maintain consistency in
yield subsequently. Similarly, unlike the tall variety,
the hybrid palms are easily susceptible to soil meisture
fluctuations, resulting in shedding of buttons and
drooping of leaves during summer".1

Pyle -U‘¥T~.t'-11:a_l--141

The uwarf x Tall hybrid is more vigorous than
either of the parents and is a prolific yeilder. It bears
in four to five years after planting and outyields the
ordinary tall. The nut and copra characters are better
than the dwarfs and more or less similar to the talls.

1. P.K.Thampan, oo.cit.
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an experiment to determine production costs and.,, 1return over the years was made by P.k. Das.

Considering 8 hour work as 1 manday the labour
input for the three years for preparing 1 ha of coconut
garden comes to 257, 115 and 126 mandays for the first
second and third year, respectively. For the subsequent
four years, the labour requirement remains at 87 man­
days/year and from the eighth year onwards it remains
at 104 mandays/year (see table 5.1).

A total of 200 seedlings were considered adequate
for establishing 175 palms over a period of three years
The quantity of organic manures in the form of compost
was limited to 25 kg/palm or 4.4 tonnes/ha/year. The
quantum of fertilizers was fixed as per the CPCRI's
recommendation of 500 g N+320g P2O5+12O0g K2O/palm/

1. P.K.Uas, "Estimating Production Costs and
Returns for Coconut in Kerala", Journalgof
§QE@$§Ii9F;§PQB§ 12(2)» D@¢emberrTg84YMWW”
Pp. 152-159.
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or,Aqe,Qf_planteii9nin_*qgrOperation ‘ '1”   6 3 "_4-vme-Ci‘

5encing with local 70 8 8
material and repairs
Land clearing and
peg making

(_,"|
(fl

Digging pits 35
Planting and subse­quent gap filling 8 2 1
qnading and mulching 15 11 6
munuring includingbasin opening and 16 18 20
closing
néédiflg/fOIKifiQ 10 20 25

Irgigution (pot irri— 42ga l n in summer
months)

52 60

Spraying and otherplant protection 3 4 6

Total 254 115 126

gper K1391‘
year) year)

8

22

30

20

7

87 1

8

24

36

24

12

O4
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annum from the third year onwards, limiting one—third
and two—thirds of it for the first and second year,
respectively.

In this study, the plant protection expenditure
was limited to prophylactic measures like application
of BHC 5 per cent for the control of rhinoceros beetle
and spraying of bordeaux mixture twice a year. The
requirement of these chemicals gradually increases
from small quantity as the canopy size of the palms
develops and from the eighth year onwards the estimated
quantity of BHC 5 per cent comes to 44 Kg/ha while
copper sulphate and lime requirements come to 17.5 Kg
each/ha. A contingency of us. 200/year for the non­
bearing period and ns.300/year for bearing period has
been considered in order to meet any sort of emergency
or unforeseen expenditure, besides depreciation and
upkeep of deadstocks (see table 5.2).

ncCOIdiHg to this study, the cost of bringing Ono
hectare of coconut garden to bearing or the total
establishment cost per hectare comes to Rs. 35,300
(See table 5.3)

The expenditures for the eighth year and onwards
becomes the annual maintenance cost for the garden and
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1 2 3 4-5 6-7 8-60
(per (per (per_
year) year) year)

seedlings Numbers 175 18 7 - — —
Farm Yeard manure Tonnes 4.4 4.4 4.4 4.4 4.4
Fertilizers

Urea

Superphosphate

muriate of potash

Plant protection
Chemicals

5 H C 5 per cent
Copper sulphate
Lime ­
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K9

Kg
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Kg

Kg

Kg
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763.5

117

117
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3.5

3.5 7 9 10.
3.5 7 9 10.

127 190
234 350
234 350

7 14

190 190
350 350
350 350

21 28

Q-_-_q_--—-— ~<——'@-4@-u-u_-_-_-->-—­-1-nan-nq-pi-'—"i¢-QQ-n_|—i-p@@

5 14
5 14
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190

350

350

44

17

17
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as per this estimate, it comes to Rs. 5,500. The
harvesting cost at the rate of Rs.1/palm/harvest for
six harvests in a year has been charged to the annual
maintenance cost beginning from eighth year and this

comes to Rs. 1050/ha/year.

Though the yield per palm varies from year to
year, the expected productivity pattern, as per the
experimental evidence, indicates that from the fifteenth
year of planting it stabilizes at an average of 60
nuts/palm throughout its economic life under good mana­
gement. with this assumption the yeild level of
10,500 nuts/ha for an adult garden has been worked out.

This yield level appears to be little more than
double the present average yield of coconut in Kerala
as per the official statistics and, therefore, the
validity of this study may be seriously questioned.
Here, one has to bear in mind that the average PIOdUCti?
vity of coconut/ha for the state is estimated by dividing
the total production of nuts in a given year with the
total area under this crop in that year without taking
into consideration the distribution of pre—bearing,
early bearing and senile palms in the population at that
stage. Under that score, the official estimate is



L3 0 sj: s__ 9 1; :lIl_r}_y=e:s.;

TABLg_§;§

18 5

"put 320 Qgintepancp i2___,;____ _,_ ,__ __ l':n_'_ ___ __ f_ 9‘ _ _____ _ __ ___ _,_ _

Q%@m&$&Q&w@¥@iimygimakwfli
._- --.i-—c -___ ._.--_-»—-..., ___.--w—-_~-.-—— --~_. Q--. -..__-- --— .__---- --._--_-—-c—1-~-—~-—- -_-— ,_. .1 ii-_-—-"-_'—_ __,~—---_——--_----i.l_.--1-_I- --.._-_ -Q--——-_-._.-.-._...__.;iiii-uni-ccxnnu-IIIO|-—-1-¢$.—-.1q¢1@".iin-—-u-O-I—'_¢niu-_i—_.i-npii-npc-npI_IQ1:-pox-@i1|.-in-.icnnQi—_i¢—l1i -1.-—-;'i@—_—¢1-tqi-nccc-1-1-an-j

Item

ijviiiilbZQIibnlflfliiiiiiiiiiijBbiijiitniljiicnnijijiiiii

Labour

Materials for
fencing sheding
and mulching

Seedling

Farm yard manure

Fertilizers:
Urea

Juperphosphate

'uuriate of potash

Copper sulphate
Lime

21910111219102 11119 12­
pjioqrepe-icalgm 1'_" T'_

Harvesting charges

Gontingencies 2

Total
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Source: Ibid

Hats/unit lnv25tms0i,9Q5ie0 Mainisnenss asst
lB1i1sl§Z;i?é£§7* Vwfifinekei‘ 7 *7
£xpendi— Percen— Expendi- Perc0nt~turo tage ture age

20.00 man­
days

6.00/seed­
lings

100.00/Tonne

2.20/Kg

1.10/Kg 2311

1.30/Kg 2730
7,650

:§QRil2§2£l£LL%2£_222l

BHC 5 per cent 1.10Kg 134.75%.5017.00/KQ1164 '

(jl
no-not

1.50/Kg 102.7 1,402

1.00/palm/
harvest

00.00/yr 1,400
35,292

Say 35,300
- "'-— _-_-Q.-.__. --‘Q.-ai-_,--. ._ an i’ no-Q -¢ -Q -_

1,200 3.4

3,000 8.0 440

21.4

4.0

4.0

100.0

-—-.-_.-,.-i__.-_--_--o-—iiiiiiiiiii

10,000 47.8. 2,000 37.0

8.0

2509 418 1
385

455
1,258 22.0

48.408

297.50%26.251 372 0.0

1,050 19.1

300 5.4

5,500 100.0
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certainly an under estimate.2 Besides this, as stated
earlier, a vast majority of the coconut gardens in
Kerala are now left under gross neglect and quite a
sizeable proportion of these are also in the grip of
root (wilt) disease. As a result of these facts, the
growth rates in productivity of coconuts in most of the
districts of Kerala are now found to be negative? This
study however, examines the economic viability of coconut
cultivation in Kerala under a given package which calls
for greater resource mobilisation and thereby ensures
higher level of productivity. The on-farm experiments
and out—reach programmes of CPCRI in the root (wilt)

tracts have also revealed that the productivity of root
(wilt) palms could be raised by 26 to 30 per cent
with proper management.4

Costs of producing coconuts are made up of
two major components, commonly designated as (1) esta­
blishment or overhead costs and (2) maintenance costs.

The return from the plantation during its
yielding period should cover the entire investment plus

2. Ibid.
3. P.K.Uasjetal, 1982.
4. Bavappa, 1973, Jayshankar and Hadha, 1982.
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a fair rate of interest (in this case 10 per cent)
in addition to the annual maintenance cost in the
bearing stage. The total investment, namelypinitial
seven years expenditure and the compound interest

thereon have been reduced to an annuity bearing 10
per cent interest.

The annuity value in this study comes to
Ms. 6603/ha and it has been added to the annual
maintenance charges to arrive at the total annual cost
per hectare. Here, the total annual cost comes to
Ks. 12,103/ha. from this amount, the income from dry
leaves and petioles have been deducted and the net
cost is then divided by the average annual production
of nuts during stabilized period (in this case 10,500
nuts) to arrive at the cost of production per nut.
Accordingly, the cost of production comes to Rs.1.10/nut
under the given situation (see table 5.4).



_-P_,

,1i8,'?i.m§t_@ldT@9§»J=l pf 5P:r9;<i92¢__ so

2TJ1B2I-2‘ 71 as Qei

to

1£38

L911 efo 9,<>¢,<>.r1u“t5 in Keralss

iQ{¢Qiii—__iii—'iQI—|Q¢iii1ii1Ii{i‘ji.§1{ji?¢. ii? it {kit-iygjpuu-1_q-no-guano-Q-Q-gj-—n<l¢;-ann|¢nic-nqi—Cji¢—'1-_.un¢—u-n —I—¢— Q-poi-1.; F-‘Q-icunnuiciifll-Ilunnn--_-$_¢_\-O_'_nu_—uQiij_-I-1u_ni|n-nu-pl-—nan--Q;-—ii

1

(Rupees/hectare)

51. Without with landHo. Particulars land value at

1.

2.

3.

4.

1).

6.

.7.

8.

9.

10.

Q-¢--_p'*'_iii

Investment durin% establi­shment of planta ion upto
bearing

Compound interest on inve­
stment at 103 (1-7 yrs.)
Total investment (5l.Ho.

1+2)

Annuity value (share oftotal investment to be
adjusted over a period
of 60 years)
Annual maintenance cost

total cost/ha/yr.(5l.fio.
4+5)

Income from dry leaves
and petiolese/year
Net cost of production.
of nuts/ha/year£Sl.no.6-7)
average production ofnuts/ha/year 10,500 nuts
Cost.of wroiuction pernut (bl.ho.§d1v1ded by 9) 1.10

-—.--‘1.-‘Q-qu-a-u*'1'i--_.--Q--pu-0-.-—-uupqoi-—-g.---__-1qj__.u-—-1.,-_.__._¢.,.—-____-,uiniq-¢a—nniQ-niplliu-oblurnn->-c—-qijlniccoonnui-an-Q-qcuiijiiibiiijcx

Source: Ibid.

35,800

20,512II
55,812

6,503

5,5000
12,108

525

11,578

value the rate or
Rs.50,000/ha

\

111111121

85,300

57,948-it
1,53,248

-5--o--I-$‘—11—__-Q-.-I-101;-nntanqi--_-.

15,393

5 500D 9

20,893n@m}on
525

20,008

1.94
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it may he appropriate to note at this stage
that the value of land was not taken into consideration
as an item of the investment, since land is not a wasting
asset, when proper nutrition is provided to land for its
exploitation. Logistically, even if land is kept fallow,
the return to investment on land will more than compen­
sate its cost by the present rate of appreciation.
moreover, coconut in Kerala, is by and large, a backyard
CIOp of the small-holders where the main share of the
investment on land goes to house of the owners (as the
land value is decided by the locational factors) even
though the house occupies a small portion of the compo­
und where coconut palms find place not only as a source
of food and cash, but also for aesthetic value.

For estimating the returns, the farm-gate price
is more relevant than other prices. In the year 1982-83,
the average farm-gate price for coconuts in Kerala was
Rs. 1.50/nut. Considering this price and the production
cost of hs.1.1O, the net return from one hectare of
coconut garden comes to Rs. 4200/year. However, since
coconut is a small holder crop, at least 75 per cent of
labour required for various operations is expected from
the farmer's family source itself. The imputed value
of family labour in that case comes to Rs. 1560 from
the contribution of 78 mandays/year. In view of this,
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the estimated returns to investment and family labour
in coconut gardens come to Rs. 5760/ha/year (see table

0-l-‘I

C:
y.­

¢'?'

5.5). wer, when we consider inter/mixed croppings
in coconut gardens the returns become higher than that
observed in the case of monoculture of coconut.

Ié5L§,i§:§
Estimated“ReturnsifromiCoconut.Cultivation

(per ha/year)
.--cam.-o_..._-.>_v .-¢--_ --no—-_ -Q-. .- . ...._-‘.4 .-- ..-_-_--"-‘an-‘Q-Q-_p-—¢p_-¢-_-_-1.._-gu-Q-n-u-1-—'._-4-q¢_-g—un--p--p-1':-qu--q_I—vp;c1oIw— -..-.-'°-*1 -Q -'-Q-¢"" I-‘~-——-1....-----Q ¢-—'c-00.‘;-_.._Q\-Q Q-a--i0-ng-pan-1—--__un¢-_.q_<-0‘-—Q-saw-ounqi-|$ij@-._¢un_-I-I01.--as-n—-giant;-ji@@n—.@n_c—rc-q.-' Q-0'-"t——I'. '-Q-s-»—-'-_g-any-<-~—5l.No. Particulars Rs. Ps.

1. Farm—qate price of coconut/nut 1.50

2. Cost of production/nut 1.10
3. Net return/nut (Sl.Ho. 1-2) 0.40
4. Net return on ivestment/ha(Sl.No. 3 x 10,500) 4,200 .00
5. Family labour income from coconut

holding (for 78 mandays at the 1,560.00
rate of Ms. 20/day)

I

o. neturn to investment andfamily labour (5l.No. 4+5) 5,760.00
ii-<q-moo-~—-Q.-a-no—n-p--Ilvfioiimill-Ilocpu-10-01-mi"-'-1n-pt:-nuljiicu-nun-v-——-0.5113;-Qcunc-unu-1’--i""""—1.—_-in-nap--—-gqiiii,,,_ --Q'-""_"""- __ icin-4-..\n—uQ—liuO1y-ginrtiii-Qq-n;jjiII€~u_ccflfliijigqijwcbbig¢_@iQ-$i—IIIinq-quqntnohnnq-qq_-Q.-ai-_,__,_u.n-0 -‘Q-n-Qua

Source : Ibid.

This study clearly brings out the fact that
coconut cultivation under good management is a profitable
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prOp0SitiOfl in Kerala. Since the scope of the above

study was limited to monoculture of WCT variety of

coconut, the full economic potential of this crop with
hybrids as well as under inter/mixed cropping has not
been expressed here. Hence, the cost of production of
nuts is found to be lower and the returns from the
coconut-based farming systems are higher than what has
been observed in the field study conducted for the
purpose of the present dissertation.

C.n. Kunhiraman and P.Thomas Varghese have

estimated the cost of production of coconuts for the
years 1976-77 and 1979. The results of their study is
reported in table 5.6.

- Q
§.<>issti_<->_fiPr95liu¢tism .,01°_C.0¢_0J1U13

(In Rupees)

1976-77 1979

Cultivation expense/palm
Yield/bearing palm
Value of nuts per palm
Net profit/palm

13.60
62.70
51.41
37.81

Cost of production of 1000 nuts 216.91
..-¢»'—'-'""~'-'-'- -1 --*0-W-—._---¢ ---o\——~---'“"'-.-_-_-0-.-n--—-q---<——-———_-q'_"""_-'_""'-"""‘—-u-1---_-—-.—o --0*---@—-u-_u_nc_n¢-an-n-on-II-I""Tiid__ _il_*—9“i_C01111.0-111'-_"us->--pa-n$up\__—'@i$¢i0_n¢zQc—-zinc-_Q@_uq—-ii;--.14;-Z--.-§-0-H’---_.-on

éource: (1) C A Kunhiraman and P -homas
;~,n,m@_l- i‘<ei>9rt» CPCRI 1977­

(2) CPCRI, dnnual Report, 1979

13.34
86.00
91.16
77.82

161.21
-..¢~_----¢1.- _.uuuQxo@——1—-_

Varghese,

Note : (1) at the rate of Rs. 820 per 1000 nuts
(2) at the rate of Rs. 1060 per 1000 nuts



Table 5.6 shows that, while Cultivation costs have
not changed much between 1976-77 and 1979, the yield and

price of nuts have gone up resulting in better returns.
[I

From a study“ conducted by the Indian Institute for
negional Development dtudies we get detailed costs incvcred
for coconut cultivation from the first year of its plantin
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till ‘Ix expiry. In the first nine years the are
capital In the first year the major cost is incurred

O
O
L’)

‘,_4',_
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O

on buying seedlings. Other costs are for digging pits,
filling them and for irrigation. In the second year the
major cost is on application of farm yard manure. Other
costs are for widening pits and irrigation. The third year
shows a similar cost structure. In the fourth year the main
cost is on application of farm yard manure. The other cost
is on widening and clearing the pits. In the fifth, sixth
seventh and eight years the costs are similar to that of
the fourth year. In the ninth year the main cost is on
application of farm yard manure and fertilizer. The other
cost is on digging. In the tenth year, in addition to the
costs of the ninth year, harvesting costs enter as part sf
maintenance costs. From the eleventh year onwards, till
the fourteenth year, application of manure and harvesting
costs are the main costs. The same pattern is repeated in
subsequent years till the palm reaches senility.($ee table
5.7).

5. Indian Institute for Regional Development Studies,
‘~§1Xiii"!LiiZ§‘l4-i_9i*l 91-it. lr1es>._1.11..<=1 ran do “Ow t eel ii1r_K.e.rarlra .
Research Report submittedwtowthe Indian Council of
Agricultural hesearch, New Delhi.
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Activity Labour
M

Cost of 200 seedlings
at M. 5/­
Taking 200 pits
Filling the Pits with
sand and wood ash and
planting the seedlings.
Irrigation for 5 months

éub Total

nicening and clearing
the pits and digging
v-Q 4­rarm yard manure/compost
(one tonne) and its
application.
Irrigation

3ub Total

1533

M. 1350/ per 1000 nuts

200
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mater
al Co

(R.)

1000

300

1300
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150
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i— Totalst cost

1000'

450
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2560

180

771
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Jiuening and clearing the
pits and digging
FYM (2 tonnes) and its
application
Irrigation

Sub Total

nidening and clearing the
pits and digging
the palms

around

application of Farm Yard
manure (2 tonnes) and
~2OO Kg of fertiliser

mixture

Sub Total
Iii

5,6,7 8 8 - Same as
for 4th Year.

a) Digging

(b) Application of F Y M
(2 tonnes) and 300 Kg.of fertiliser

Sub Total

_._.!.1.*~z.<l_-_l

‘. ‘ la].
cost

(Rs)

12 — —
3 5 300
-. QQ .­
15 25 300

12 — —

5 5 600

17 5 600
_______ __,____-_

15 - ­
5 6 750
20 6 750
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cost

(Rs)

216

399

160

795'

216

735

951

270

894

1164
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Same as for 9th Year +
harvesting charges

Sub Total

Digging

application of FYM
(2 tonnes) and 400 Kgsof fertilizers

Plant protection —
Spraying

Other miscellaneous
expenses

Harvesting

sub Total

12, 13, & 14 - Same as for
11th Year.
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Year Activity Labourdavg Mater- Total2" ia Cost

W

6

6

8

8

For harvesting operation and spraying the climber
has to be paid Wages at the rate of Rs 3O/- per day

O 1668

— 2 O
OO 1002

200 392

- 504
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Q1
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Year Activity gabou; gays Mater— Total

15 to
40

Year

1 to
10th
11th
12th
1I3tf1

14th
15th
40th

‘mic1xuoiI-8

(E1)

(k>)

(<:)

(ci)

(Er)
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M

Digging 15
Application of FYmanure (3 tonnes) 5
and 400 Kgs. offertilizers

Spraying 8
Miscellaneous expenses ­
Harvesting 24

Sub Total 52

Receigts
Output (Quantity)

9 years ­
Year
Year
Year
Year
YGQI

Year
Year

._n-g_.___-__._a-in-.-1-u-_-q-—'j;-pic-njan1JI$i1_-1._-it

1000
2500
4000
5000
7000
9000

-iotqqgu-an

nuts
nuts
nuts
nuts
nuts
nuts
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Cadjans
Cadjans
Cadjans
Cadjans
Cadjans
Cadjans

w

8

~. >.

i
8

.].S)(3

Q1_-—.—- u-ngugi-_j—g.

ial
Cost
(Rs)

iv.-uni-1uxa-__..--Q-koi»-_-_.a-­

Cost

(Rs)

1050

200

60

1310

Valu

"G5
NIL

1600
3625
5650
7000
9700

12400
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1212

392

60

624

2558

9
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QUne limitation of the above cost calculation
is that the costs which are spread over 40 years
are calculated on the basis of the current year prices,
in this case, 1983-84. However, we may take this as
an approximation to the actual time—series data,
especially in the light of the non-availability of
actual time—series data.

The output in the various years are also
presented. This data is based on norms and, there­
fore, have to be taken with caution. Similarly,
the value of the output over the forty years is
calculated on the basis of 1983-84 data. But it
shows that receipts which are nil till the ninth
year, being its gestation period, begin increasing
progressively from Rs. 1600 in the tenth year to
Rs. 12400 in the fortieth year.
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Table 5.8 gives costs, revenue (gross returns}
and mqiglfl {net returns). It shows that cepital costs
are highest in the first year and continues till the
ninth year, when again the amount is high. From the
tenth year, current (maintenance) costs are more or
less constant at us. The farm begins yielding

\)
|’\3
(I?
CZ‘
0

U)
|,_z .

:5
G
(Z

revenue the tenth year. The margin is negative
till the tenth year and positive and increasing from
the eleventh year onwards.

Taole 5.9 gives net present value from one
hectare of coconut monocrop. we get a value of
Rs. 11959 at 11 per cent discount rate and a loss of
Rs. 110 at 20 per cent discount rate. we take the
value of Rs. 11959 as realistic and subsequently
we get an internal rate of return of 20 per cent.
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gstimated Annual Cost, Revenue and Margin (in.hupees per hecture)
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Year ccc_l_c-.l_....._..é.1.<;>.§2.’@_-_..c1 _l;cYci_¢_l9L-cliievcenuelc;lclcl;~’@r.e:3.n..__
(Capital 8 Current) (Nuts) (+) & (­

1. 25602. 7713. 7954. 9515. 9516. 9517. 9518. 9519. 116410. 166811. 225812. 225813. 225814. 2258
15 to 25 2558
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1000
2500
4000
5000
7000
9000

--—_ in-_ci'—-i—n—i—QIn@1-can-u--ni-unwcun-—¢-cuncnniclnb-—
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1600
3625
5650
7000
9700

12400

‘F

2560
771

795
951

951

951

951

951
1164

68

+1367
+

'1'

+

+

¢—.q1n-ii-1

3392
4742
7442
9842i

= + 15562

* Includes vulue of cadjans (Rs.250) ; price of nuts
is calculated at Rs. 1350/1000.
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2.
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4.
15'
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Net Present North and Internal Rate of Return
Q-,__1-an-Q-'4 -n-..._.-____'-I$-—n__---»¢0-Q­ir .1uu—cu¢u\lI— -.0---pan-z—__$1__-1-'1'

flow

—) 2500
-) 771
-) 795
- 951

951

- 951
— 951
- 951
- 1164
- 68

1367
+) 3392
+) 4742

1+) 7442
(+) 9842

' 1
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NPV = 11959
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Net Cash D.F. Present D.F. Present
(11%) worth

11%

0.09009 ­
0.0115 ­
0.7312 _
0.6587 —
0.5935 -“
0.5345 ­
0.4317 +
0.4339 -9
0.3910 —
0.3522 ­
0.3173
0.2350
0.2575
0.2320
1.4398
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306
626
581

626
564
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413
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24
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1221

1726
14170
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IHR = 11 + 9 x 11959 _
Tfi-6'6“-(5 - 11-1-8.9

= 19.9 rounded to 20 per cont.
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(20%)

0.8333
0.6944

0.4823
0.4019
0.3349
0.2791
0.2326
0.1938
0.1615
0.1346
0.1122
0.0935
0.0779
0.3370
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+

+
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540
460
458
382
319
265
221
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11

184
381

443
580

3317

5015
4905
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Prom the table 5.10 which presents data colle­
cted through field survey, we see that tilling,
applieation of fertilizer and harvesting (plucking)
charges form the major components of costs in coconut
cultivation. ye further see that holdings above size
of 600 cents have a lower proportion of their total
paid maintenance costs sflent on soil improvement such

rt
k-.4 u

O
D

as applies of manure and tilling of soil. It is
mainly the holdings in size-group 51-600 cents that
da substantial expenditure on tilling and application
of manures. Households having below size 50 cents are

not QICdOMiHGfltlY cultivators, and as such, do not
have such costs as mentioned above. But for all size
holdings, cost on harvesting is quite substantial
ranging from 21 to 56.6 per cent of the total
cost. This is because harvesting is a semi—skilled
job and requires hiring in of climbers. In
8126-QIOUQ 701-800 cents, harvesting charges took
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upto 56.6 per cent of total paid maintenance costs while
expenditure on fertilizers was nil. Such instances are
not rare and are commonly called ‘growth under neglect‘.
This is because even without fertilizer application and
other plant protection measures coconut continues to
yield. we find, similarly, that tilling charges are nil
in some size—groups. ouch behaviour is prompted by rising
prices of inputs. It is also clear that lower size­
holdings do not spend much on chemical fertilizers.
axpenditure on irrigation is also low except in the si o­
holding of 7U1~0OU cents.

Cost-Return gatios
In table 5.1% we have worked out the cost-return

ratios for different size—groups. In order to see if
there was any relation between cost-return ratio and
its distribution size-wise, we used the correlation
technique. The correlation co-efficient turned out to
be 0.704. This value is significant at the 1 per cent
level. Thus, we see that returns are greater compared
to costs on bigger farms.
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another criterion for efficiency evaluation is
the profitability of farms. Of course, there are limi­
tations in this analysis as profitability is a biased
concept which portrays the farming operation in the same
way as a capitalist farm which produces with the aim
of selling and for a profit. This may not be true of a
coconut grower in Kerala. This is because, for most of
the coconut growers, income from coconut cultivation and
sales account for only a part, in some cases a small
part, of the grower's net income. Most of the growers
use a substantial portion of their produce for domestic
consumption. In fact, for some, cultivation is mainly
for domestic consumption, though they would sell the

surplus. But, for many, cultivation is certainly not
guided by such considerations as profit maximisation
and input efficiency. Many coconut plots are, therefore,
operated in conditions of low input use. we deliberately
avoid usage of terms such as ‘grown under conditions of
neglect‘, as the rationale behind such terms need not
apply in full to local conditions.

Despite the above limitations, average profits
from coconut cultivation of the sample households have
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been compared size-wise using correlation.

In table 5.12' data on average profit from coconut
cultivation is presented. This is arranged according to
size of holdings. In order to study the relationship
between average profit and size-wise distribution of hold­
ings, we used correlation. The co-efficient of correlation
worked out to 0.054. This value of the correlation co­
efficient was not significant even at the 5 per cent level.
Therefore, we cannot argue in favour of any significant
relationship between size of holding and average profit
per acre. As neither any significantly positive or negative
relationship exists we can only say from the data that
average profit does not change significantly with diffGlwL'
ces iJ1 size rm‘im1lding.

Table 5.13 gives the distribution of the number
of households of various sizes which have profits ranging
from less than As.250 per acre to Rs. 5000 per acre and
above. The distribution is quite interesting, for, we see
that in size holdings below 200 cents profit per acre lies
below the range of Rs. 2001-2500 and there is a concentra­
tion belgw the range us. 501-750. All size—groups above
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600 cents have profitability above Rs. 5000 per acre.
These findings are not unexpected as it is mainly
large—sized holdings which can have high profits per
acre as the size of their marketed surplus is larger.

On asking U18 respondents about profitability of
coconut vis—a-vis other crops, most of the respondents

in all siZe—groups opined that coconut was more
profitable. however, as can be seen from table'5,14
in the smaller size holdings some respondents felt
that other crops were more protitable. Among such
respondents some had also shifted from coconut
cultivation to other crops.

.Q<>1'ie<>nsn’@s-.-esf'1‘s@tel-sIns¢9m.¢

from table 5.15 we see that in the lowest size­
holding 0-50 cents thereino income from agricultural
activity other than coconut (which is only 2.95 per cent
of total income). The main source for this size—holding
is remittances. This lopsidedness gets reduced as the
size-holdings increases, with higher and higher incomes
from paddy cultivation. In the size-holding 101-200
cents the share coconut in total income is 12 per cent
and income from salary is important with a 49 per cent
share. In the next size-holdings the shares of paddy
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Size—holding Coconutof farm more
Households profitable

Q _

51 ­
101 —

201 ­

301 —

401 —

501 ­

601 —

701 ­
901 ­
Above

-1gi‘a.-c-u_¢p@>-1Q-Gina-A-<i——O

50

100

200

300

400

500

600

700

800

1000

1000

-1¢—.__-.o-aw.-_

qource: lrimary Uata collected through field surve,

88.89

90.91

97.87

85.37

91.30

87.50

84.62

100.00

100.00

100.00

90.00
_".>-..-----~ --—~--.-.—.-__-~w-—q--_--1---..-»_--Q-u-an-nw-u-—---0-—->¢-nu-u—.<-co;-Q».-—¢—1-Qnu-uric-—q@'uu¢c-up

____-. ,__.1..; ‘­u-3‘-— iivilii

Others
more
profit
able

11.11

9.09

2.13

14.63

8.70

12.50

15.38

0.00

0.00

0.00

10.00

.-Q

Percentage of
farmers who

— changed coconutcultivation

22.22

4.35

8.16

2.38

8.70

25.00

14.29

0.00

25.00

20.00

20.00
-1010‘--q p-_1@q_-.---in-Q‘ii-1 0-nicijji

u---—II——&—I—-I-nu‘-.-Q.-Q-—-I--n--n q-__---_.-_­jii—-‘ii,-1,-_—3—-niiici-Q1.-Q-nun‘. -—@_..
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Si2e—Class

of Holdings Paddy Cos out 5alary

0

51

101

201

301

401

501

601
701

801

901

1101

1201

1701
1801

50

100
200
300
400
500
600
700
800
900

1000
1200
1300
1800
1900

Above 2000

0.00
0.28
0.81
5.20
2.82
3.24

11.45
13.75
53.78
30.34
41.16
65.44
42.65
42.23
18.96
83.31
Q----nnaqnig-n-Qtn-nu-pg---<I_¢_¢¢—-n~—1ii‘—.an-_QnQQ;Q11¢¢1__-__-_.,¢.__-,i_—_.

2.95
7.22

12.26
13.10
22.74
5.43

19.73
43.96
22.96
31.28
21.15
5.64

37.76
44.20
50.72
13.11
_,‘3—.-on _~_-.­-_.-u..Q-i.~aoun-q_»—u-uqi-I 0nno.­

(3 U7“K) I \-3\j

16.74
49.05
24.99
24.97
67.85
40.74
0.00
0.00
0.00
0.00
0.00
5.08
0.(M)

0.00
(3 . (1 ()

flemit— Others
fiance
jiibiunn-u-u

56.92
24.75
19.99
10.58
20.60
11.79
11.16
18.4?
7.32
0.00
8.82
0.00
0.00
0.00

11.00
0.00

-Q-;-_-.0----a_..-o-—-Q--I... - ~ - - —-<—--<c~anp-.--|--__--­.-----¢---.-' --I -.-"Q-Ia--0--- '< "Q '-3 _- _—--p_I-."- ---'-_

31.30
51.00
17.a9
46.13
28.87
11.69
16.9
23.8:
15.94
38.39
28.39
28.92
11.51
13.37

1’. Q,­1 ‘ ‘ 0 ' 1
,..‘ __. ,..|
~§ 01.2"...)

.--"‘_-Q.-_@­—-pa-cu.‘---“'“ a»~—-___—-I

1 this data need not be reprosontative as the sampleis low.
* in this table size of holding is total holding,

lfiClUdlflg other crops such as padoy. in some of
the earlier tables only coconut holding sizes
were shown

Qourcez Primary Data collec1 d ihrough finlfl survo\’f.
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as well as that of coconut go up. This tendancy COntinuc
and we find that as the size—holding increases the share
of coconut and paddy taken together in total income

\

increasegupto 96.42 per cent in the highest size-group.

as can be seen from table 5416 paddy and coconut
are not predominant in total income of the hamlets inter­
viewed. Instead, salary incomes accounts for about 30

per cent in total and other sources 26 per cent. Paddy
and coconut which are the main source of agricultural
income come to only 30 per cent of the total income.

§1‘;5>§iL.l§_i Q :1 5

sf e;.9.ur9s aft, ilnsemei ii,Pl_'1‘9t~ai
j—nl_1~i—-1-c-_u-——qci-nu-_ -1--'1---_""—* I'IIO$_i—" Q-nciq--—'-'-1-:-nun-n-nun.-_-ii‘-I-I-_—'_-u-o—1-IIn—I1— 1-—-Qcu¢i_i‘-"icI—'-' an-no-—c-Q0-01.1!-—ii;@Qu-Q1-Qiun—n.__i1¢;—.Q—n——nqu@i1—@_$_iuu1|i_ijijiuijlxnciiiiii i_i-iiiiiiiiiiiiijmi

aource of Income Percentage

Paddy 13.45Coconut 16.83Ealary 29.55
Remittance 14.35Others 25.81

in-‘Q-onscun-no-—-1-151.--9'“.-1 wv---u---1;--o|_n—-no--nnnuznq-an-1--1c—n-1inI$I ¢¢"'- u_un'-4-a_"-_II_-".-—"__-'_——F_'-1¢-I1nZ- l"—|—_1u—'- an-Q-II-ounc
.—ng-0-nunlnn-umu-@0I$Id||In--¢—""-. —_-—c-n-Qu-pcuuncuulq-_IIIc-unc--v_I'cuI¢1|c—-0—-¢—qQIIa—-_——-'Inu_I1pu—I$cuwUI.QIQ1_"_-_w_-_Q'_app"_—_-q'—' -—w-1p—­

Source: Primary data collected through
field survey.
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Table 5.17 depicts the opinion of farmers regar­
ding profitability of coconut vis—a-vis other crops.
ne find that an overwhelming percentage of farmers were
of the opinion that coconut was the most nrotifahle crop.

1" *1   r‘ 7Pu.) .41" ~30 ‘“WOW”

;*ED}_-);i:I-)1-J.-:O:_I‘;.;O;¥:— §*'§r5fl:>_,rr$ a.:i*l'>5’i!'° ,PI9__friieb.ileiw_ :=>cf_ “.1028

j.——n—-an-_-__—noI-—I -.-pa-q---Q --._--—_.- Q.‘-|--"'_" v-wio-_~"-'—_a—nu-nI—II Q-nu-v~o-1--u-nu-I---""'-1-'-1-1-Pi c--_a-i-QB-—--_i ---aiml--1.-—I1II1-Q1...——_c-sauna-an:-0"-' -nQ-nu--Q-Q-_-IO-1--0--i-_-wwu-up¢'_1puI_~u-nflbbcnbu-nu¢n1nu1—-Q-:--'-jI—.-1ii—_inc—ni—$-1._.—_II.11'-@cu_—9IIcnn

Details Percentage
Coconut most profitablecultivable crop 92
Other cultivable crops more
profitable than coconut 8

______,_,__,__._____--_.'-- _ _ , _ _____,_,-.._____.. _----.__-- _____-_-._.--_-¢ ___,_‘...____-_-_¢-.__u-1-__-nu-@un_--_.._i-_—-n-.--—-——————--1—" a-n_-Q1-.1--nnu--.­-____-,_-i,-_1-Q---_,---§- --u_.qu-—u..,._-_-@._--‘Q-~-°-—-,__--aq--w-b -_..-¢.'_< Q-y--I--n-._J1|n-_q-Quiqgi--i@q—pq@-0-unitt--an‘-‘U j—-F1510."-I110

Source: Primary data collected throughfield survey. '
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‘recfccifiabiliiiiciocfiQyllicvaitcinsi  ll;/birisisiP

AbOUt 50 per cent of farmers felt that culti­

vating hybrids was more profitable (see table 5.18).

T¢BLi_ $.18\_

_l€_:'E_~:\-)i;-f':_j.?_a-_l‘J1:.%~l__fi_"-p-lbw 922 ;@u1ltliiv§f¢icne ,

‘i'T“{Ty'_b'__r'_.:l"1¢T ‘}}f@*l;*I‘~1-1:81 Cecvlealred ice; I-c<>ea;l_ if Pe lime L

qp--_,.._-4;-‘Q-----.-_.,i,-_ ___ ,,.._¢_-4... ____.-_.._q---n-—-_-.-1q—n-—|--1---—.-_I——..-__---i"¢-u-‘pi.-—,_,-,,inno--p--Q;-Q1----_-—--00-Iiloqi-__iiiililllllluuu-i-_.pgcnn_p-Qnnna;...-I-or.--x--000iii-unyi-0_,.>_—unO3Zncjiij;_i3j_.—jiq-gt‘;-Q-|¢§¢iculba-n-iiiii

Details Percentage
More profitable 50.39.
Less profitable 49.61

---Q-an-—__.'\-"4 ‘-*- --Q-_—.—u__,_ ____-,_----A 1.,’--Q-¢--4‘-_ _._,¢-n-p_-__,_-_..._o-_.—-—0-n-onnQI-—-—n-"_"@- u—@@n-0-—'1—-'3 --1-;"".I~" in-0:0--0*-' c-—.."".u-0-1-t——"1' --q-.I_¢—- ..__,iiji-__—1cI-moi‘-1-ng-.1--Fn-nI—'vi@_-_-nu-qnvuuunu-nia-1-Iifihlt-OJ:-9-".@n--Ii—i_¢j—_iJ_—i—u-Q0I$i_-..1_1-Q1-u-.,_@-4—_.c-unnu-oaiijii

Jource: Primary data collected through
field survey.
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Prom table 5.19 we see that an overwhelming

proportion of respondents opined that cultivation of
coconut had become less remunerative due to impact
of root-wilt disease.

'_i'i'*i3L_1;i u :5 o-;,1-‘l

Imnact 0’ no0t—vilt Disease on—~—;-:1.=_: I7T;;-;;i,,7 i; :1:  ~  ~~‘-_-: ;. ,~_ Q ,—,:->¢_—<,~~_~:-'._~1~~, e

‘l:J_Ll.iZ{.%;[:::ini-_t_i_€“I]:");_Jl-*_]~-;j_.%-t-lt_IQ; _99sQOnyit:£e_lm§.
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Details Percentage
Farm become lessremunerative 94.5
Farm not become lessremunerative 5.5

—;u_- Q-‘Q-.4»-—-'¢"'_'-— --up-\.uw-v-oflp-Q --<__ ---~--4-@-.~~qn-_.p---1 r_<~¢@_-you-mi-Oa~n-0-on-I-‘Ii-In--on-.—-1'1-I-IIQ1---Q--n»_.u-1-.-1-I‘->a<_-...-_@'_-I ,.,_Q-_,_,.__________.jq_g.,'—_..-pa-.0i@'@—-O--nu-n-n -Q...-_-Q u-_'_|—'v--nu—Q—n.un@.IuQQ-qigq-—u-n¢—~IiI-—¢ --—-.q-4OI@—n_—n-€.j—_¢-q—g;.__—_.,-_u-1-___-i.__-_-_-1-0,,-._,_.__.._.

source: Primary data collected through
field survey.
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-Q pa­

Qize—Qlass
of Jouseholds

jilii
0

51

101

151

201

251

301

301

401

451

D01

601

701

901

‘I’

­
1­

an

­
­
­

50

100

150

200

250

300

350

.400

450

500

600

700

800

1000

Above 1000

__.-—_au-Q-_-.-.__-—-QjI—Q--_c—n@n$__i

1.

19.10 c -____u__“—' " -pa--1-.‘ _--_.--Q ,__j—-_ i -._-$1-A-n._.i

Uebt

33.33

35.19

28.26

37.50

23.53

25.00

50.00

9.09

0.00

0.00

20.00

0.00

0.00

0.00

0.00
""—.~-p-—_—p~-—'-Fists-u_-an -u-nu-an-I'—.;.;-tun.‘-'---mic-um‘--0.._—-0..-.—1c_-?¢iiiTi@_iiji*-ii

~

-_ u-n¢1.-—-.-.__,-_,_---_---_n---—q_-- v<-Q-—-Q--Q -_— _—-u-Q-—-.-¢~——'@_g --1-.—¢-—_@Q—-Q-1-11-¢—-—_—@_—--.1-1-1.-Iipi--1qna__-1.!-—-—_-—_q

No debt

00.07

64.01

71.74

02.5

70.47

75.00

50.00‘

90.91

100.00

100.00

00.00

100.00

100.00

100.00

100.00
I-—n-.0-nqn-—--_-__.i 1_,._,___-iiwtq-_q—¢—n-pi-zc@_@

This figure must be taken with caution as the
number of respondents is low.

1

Source: Primary data collected through field survey.



From table 5.20 we see that, debt is prevelant
mainly in smaller size—groups. Debt is prevelant
upto 37 per cent in size-groups upto 200 cents. As
expected bigger size-groups do not have debt.
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CHAPTER v1

.C_99Ql‘lU1'_iPR  £l‘1ll l~‘1*\Rl<5I ; IN5

Coconut, being the most important primary

agricultural produce of Kerala State, contributing
about one-third of the agricultural income of the
state,‘ it is highly important to examine the price
situation of the crop and its marketing structure.

A study of yearly changes in farm pricqsshows that

farm prices of coconut have been widely fluctuating. Th0uqh
unstable the price changes have been progressive and
therefore must have acted as an incentive for many farmers
to adopt coconut cultivation.

An analysis of yearly trends in coconut farm prices
over the 22 year period starting 1955-56 and ending
1977-78 shows that there has been an average increase of

1. "Agroprocessing for development in Kerala", paper
by Regional Research Laboratory, Trivandrum,
presented at the Seminar on "Research Potential
of Kerala", organised by the State Committee on
Science,and Technology, Kerala and CWRDM,
Kozhikode.
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28.11 per cent, while the average increase for all
major crops was 25.33 per cent. Thus,the farm price
increase of coconut in these 22 years was only slightly
higher than normal. In this period coconut farm prices
registered the second highest increase among farm
prices of other important crops. Coconut farm prices
increased by 591 per cent compared to 901 per cent increase
in cashewnut farm prices and fared much better than arecanut

whose farm price increased only by 113 per cent.

From the data given in table 6.1 it is clear that,
though there were wide fluctuations in the prices of
coconut from time to time, in general, there was a subst­
antial increase in the farm price, witnessing an increase
from hs.137.40 per 1000 nuts in 1955-56 to Rs.1266.40
per 1000 nuts in 1982-83.

‘1h_<>Ls§;ils_ ;P_1;i..@.<1;-9;f:,¢.o9<>,w,’9

Wholesale pmices have also kept fluctuating over the
period under study. as can be seen from table 6.2, the
absolute prices also witnessed a very fast rate, the
price level increasing from Hs.131 per 1000 nuts to
Rs. 1410.28 in 1981-82.
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Year

1955
1956
1957
1958
1959
1960
1961

1962
1963
1964
1965
1966
1967
1968
1969
1970
1971
1972
1973
1974
1975
1976
1977
1978
1979
1980
1981

1982

TAB!-8 -081. 223
--CQ¢9n9t-Parm0Pr1¢e§_(195§+56t°,1982-§3l

Farm Price in Percentage
Rupees/‘O00 nuts variation_ZiiiiIIIi§iI-iiuliiiiflilfiliiii 1111 iiflilii

137.40
153.61
178.49
193.67
192.74
214.65
213.55
247.84
240.24
267.68
391.25
368.74
453.70
392.84
498.74
575.20
420.70
527.90
890.10
851.30
668.60
913.00
987.17

1020.95
1142.77
1330.30
1257.50
1266.40

11.80
10.20
8.00

- .48
11.87
- .01
10.00
-3.07
11.42
40.10
-0.70
28.04

-18.41
20.90
10.83

-20.80
20.48
08.01
-4.80

-21.40
80.00
8.12
8.42

11.98
-14.09
-0.47
-0.70

15.5531;-cq n-I-II sic-nun-uiict-Injflnuo--iiiiCI_¢-apt-is-Qi-1-—_ai-it-@QiniiI1¢—i—_1j1——i-‘ii-iaii I€"*.-_in ijiigijiii‘ *8 I __—*~—__—|Q‘—"____:;e-—_—, :¢:_r—:iI|——_i-uni’-‘.____—‘i-—*____' 7-‘-V-——__—*__—-_____-‘"*‘i—,————--:-:ih@i-1"“-‘-____~—-_'-._-———4— I 1'-_ Ii-—=

Source: Government of Kerala, Directorate of
Economics and Statistics, §@gti§jics for
Planning
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Year Wholesale prices Percentage variations

1955-56
1956-57
1957-58
1958-59
1959-60
1960-61
1961-62
1962-63
1963-64
1964-65
1965-66
1966-67
1967-68
1968-69
1969-70
1970-71
1971-72
1972-73
1973-74
1974-75
1975-76
1976-77
1977-78
1978-79
1979-80
1980-81
1981-82
—-ma-Qcltq--1 Q-_i—@ui@-— —_--no-—----1.-Qua-Q-Iv--n-—--uQ-no-Q-Qqnqqnoifl-IQ.-II__ I-I-‘.-I-un——-n—un-pilunnna-on-n

Source: Government of Kerala, Directorate of
Economics and Statistics, 8tati$tic§
.1i<1n,P.l@-mm? F9 ­

131.00
168.00
202.70
201.20
224.10
223.10
245.50
256.30
248.70
369.60
400.50
441.60
420.00
428.70
599.80
489.50
463.50
746.90
980.70
677.60
828.40
963.60

1072.90
1177.80
1155.42
1458.46
1410.28
_fl“__—-oiiuiiii

11111010111111

—-a-.I-I-_C1a_piu|1I—n--¢_u­-iggjjijiiiiij

28.24
20.65
- .74
11.38
— .45
10.04
4.40

-2.97
48.61
8.36

10.26
-4.89
2.07

39.91
-19.89
-3.54
61.14
31.30

-30.91
22.26
16.32
11.34
9.77
1.93

26.22
3.30jiiiiicnbi

I"'\§3_L_E-1 1 922 2 2 3

--­
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In order to better analyse the changes in farm

prices of coconut between 1955-56 and 1982-83 we broke

down the period into three year sub-periods. The result
is given in table 6.3. We see that farm_price of coconut
increased most rapidly between 1964-65 and 1966-67. The
second highest increase was between 1955-56 to 1957-58.
Price decreased in two sub-periods. Between 1973-74 and

1975-76 it was highest with a decline of 24.88 per cent.
Price declined again between 1970-71 and 1972-73. There

was an increase in price in other sub-periods ranging
from 9.93 per cent and 12.50 per cent except in 1979-80
to 1981-82 when it increased only by 0.96 per cent.

£21491 Pris

138.25 .1 19--§

Cogonutgin 'ng three­je of‘ :_g.g Kerala duri
lea 1",. eP¢.r,i@d1-2 be fween 1?5.§_~5_f> 2'16 19§1:8§

Q1---'Zl$—$_i

Period

1955-56
1958-59
1961-62
1964-65
1967-68
1970-71
1973-74
1976-77
1979-80
tfiijiicibfl-_Q-Q10.--1-ntnii-I-an-n-\­

1957-58
1960-61
1963-64
1966-67
1969-70
1972-73
1975-76
1978-79
1981-82jii

Percentage Change

29.91
10.83
12.50

37.75
9.93

-6.86
-24.88
11.82
0.96

Source: Own computation based on figures from
Directorate of Economics and Statistcs_
St etiesteiese1i¢>;;}’lam1i2.2- ’
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an increase in price, other things being equal,
should result in an increase in production. But this takes
place with a time lag. In the case of coconut, which is
a perennial crop, there are two kinds of time lags in the
changes in production. These two time lags are short­
term and long-term. The short-term time lag in changes in

production takes place as a result of changes in cultural
practices such as irrigation, manuring, spading, plant
protection measures etc. This time lag takes place
normally within a year. The other time lag in changes in
production takes place through an increase in area under
coconut cultivation and the gestation period till the
newly planted palms begin to yield.

we measure here the changes in production taking

place in the short-term. In order to study the impact of
changes in prices on changes in production we have used
correlation method. we have tried to measure the impact
of farm price of coconut and wholesale price of coconut
oil on production. On correlating farm price and produ­
ction of coconut between 1955-56 to 1981-82 we got a

co-efficient of 0.035. This was not significant statisti­
cally. So a definite answer cannot be given regarding the
relationship between the two. But, it must be noted that
the relationship is positive. A positive co-efficient
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would signify that a change in price is followed by
a change in production in the same direction.

To see if changes in wholesale price of coconut
oil had any impact on production of coconut we used
correlation analysis. The resultant co-efficient was
-0.187, This was not statistically significant.

Normally it is expected that a higher price for
a product would induce the farmers to expand the area
under the concerned crop. In a field study conducted by
the Indian Institute for Regional Development Studies,
Kottayam it was revealed that coconut had the unique

distinction of achieving the highest increase of 2.19
lakh hectares in the cropped area during 1957-83. But
when compared to the exhorbitant annual average increase
of 40 per cent in the farm prices of coconut, area increa­
se (annual average) was too small with 1.8 per cent. Also,
annual average change in production and productivity were
found to be negative with -0.7 per cent and -1.6 per cent
respectively. This was mainly due to acute root (wilt)
and leaf diseases prevalent in the six southern districts
of Quilon, Alleppey, Kottayam, Idukki, Ernakulam and
Trichur. For the steep fall in the yield rate (44 percent)
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change in the structure of existing coconut plantations
in favour of younger ones was also responsible.

Table 6.4 gives data regarding annual rate of
change in price and area between 1951-58, and 1983-84 for
coconut along with six other crops.

There was a significant increase of 1059 per cent
in the price of coconut in 1983-84 compared to 1957-58,
as can be seen from table 6.5 . Whenever coconut, copra
and coconut oil were in short supply the prices used to
shoot up. To overcome the gap between supply and demand,

copra was imported at prices much below the internal rate.
This step usually brought down the prices of coconut and
coconut products.

To measure the relationship between changes in
price and area under coconut in comparison to other crops
the concept of arc elasticity was used in the study referred
to above. The formula for arc or average elasticity is:

2.1%? -“A1 *\2+A1-} Q1" _{£~2-6/51)- {P2 of Pq2-PT;'§{P2+P1 A2+A1‘) Pg-P1

Applying the formula for the time period 1957-83 arc
elasticity has been computed. The results are given in
table 6.6 .
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Study by IIRDS, Kottayam

+0.05

+0.28

+0.15

+0.10

+0.62

+0.68

except for paddy arc elasticity is found to be
positive for all major crops of Kerala with the highest value
of 0.68 for rubber.
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The farm prices of coconut cannot be considered

in isolation. Hence, we have compared the farm prices of
coconut with prices of other important crops, Paddy, Tapioca,
Banana and Pepper. comparative data are given in table 6.7.
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267.68
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498.74
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987.17
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23.84
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25.44
24.00
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39.52
50.48
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199.68
155.96
268.45
399.18
403.32
313.75
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270.80
339.94
358.12
365.15
320.17
329.92
559.54
611.61
540.97
524.85
794.94

1012.38
1168.78
1567.60
1606.39
1508.10
1358.57
1191.54
1173.98
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In table 6.8 the index numbers of farm prices
of some important crops in Kerala are given. We find
that in the year, 1981-82, the index number of farm price
of Paddy was the highest. The figure for coconut was only
second next to paddy. But if we take the previous year
into consideration we find that the index number of
coconut farm price was greater than that of Paddy. The
increase in price of pepper was the lowest as shown by
the index numbers ; it was only 440 in 1981-82. The
farm price of Banana fared better than Pepper but was
worse than others. The farm price of Tapioca increased
faster than that of coconut till 1976-77. In the case
of paddy the increase in farm price as shown by index
numbers was fastest. It was even faster than coconut
farm price. The fastest increase in the case of Paddy
farm price was till 1974-75 when the index number of
farm price of paddy was 1501, while that of coconut
was only 620. That is, the increase in farm price of
Paddy was more than double the increase of coconut
till 1974-75. But after 1974-75 there was a fall in
Paddy price. Though the increase in farm price of
Tapioca was faster than coconut, it was not as remarkable
as that of Paddy. Coconut farm price also fluctuated
widely between 1965-66 to 1976-77, the fluctuation
reaching nearly 50 per cent as shown by index numbers,
as between 1968-69 and 1970-71, that is within two years.
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Year Coconut Padd Tapioca Banana Pepper

1955-56
1956-57
1957-58
1958-59
1959-60
1960-61
1961-62
1962-63
1963-64
1964-65
1965-66
1966-67
1967-68
1968-69
1969-70
1970-71
1971-72
1972-73
1973-74
1974-75
1975-76
1976-77
1977-78
1978-79
1979-80

100
112
130
141

140
156
155
180
175
195
285
268
330
286
363
419
306
384
648
620
487
664
718
743
832

1980-81 1016
1981-82 840

100
126
122
138
145
146
155
146
158
241
308
363
483
384
360
331

607
727

1143
1501

1116
870
797
767
812
956

1115

(100 nos) (Qtlg (Qtl)

100
183
159
123
168
154
198
188
174
344
342
352
451

403
362
409
408
499
683
734
789
697
566
675
808
785
978

(100 nuts)

100
105
113
116
121

124
150
164
160
193
202
240
291
308
312
306
311

357
423
489
570
589
601

596
691

689
776

(Qtl)

100
71

59
101

150

151

118
94

102
128
135
137
120
124
210
229
203
197
289
380
439
588
603
566
510
447
440

Source: Own Computation based on Statistics for
Planning, Kerala.
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According to a study by Jacob Mathew/changes in
per capita production of coconuts in Kerala and per capita
real income in the state together could explain nearly
90 per cent of the variations in prices of coconut oil.
The above study also shows that fluctuations in prices of
coconut oil within a year have also increased.

It is also clear from the above study that imports
into India of copra, coconut oil and coconuts have turned
out to be the most important factor influencing the price
behaviour of coconut oil:

"Imports of copra and coconut oil (in grams per
capita of copra equivalent) steadily increased
from 107.2 in 1950 to 366.5 in 1957, bringing a
steady decline in the prices during this period;
they have declined thereafter to 101.4 in 1965
and reduced practically to a trickle in recent
times (1973—1976);the moderate increase in price
during 1957 to 1965 and the very sharp increase
thereafter can thus be attributed to the decline
in imports".2

2. Jacob Mathew , "Trend and fluctuations in prices
of coconuts and Coconut Oil", M.Phi1 dissertation,
Jawaharlal Nehru University (Centre for Development
Studies, Trivandrum).
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The study by the same author shows that prices of
coconut and coconut oil are to be a large extent determined
by excess demand as reflected in the quantum of imports.
Production of the major oil seeds also had no influence
on coconut oil prices. This may be due to limited substi­
tutability of coconut oil by other oils, due to entrenched
food habits and tastes,.Moreover, production of other oils
may not have a strong influence as it may be excess demand
which influences price.3

Prices of other edible oils was also seen to move
closely with prices of coconut oil. Thus, shortages in
the oilseed and oil markets will produce its impact on
coconut oil.4 Per capita production and per capita real
income were found to have significant influence on the
price behaviour of coconut oil (as shown in Jacob Mathew's
studY). The above study shows that output variations
explain price trends in Kerala to a large extent.5

From table 6.9 we see that the index numbers of
farm price of coconut moved fastest. There was comparable
increase in coconut oil prices too. On the other hand, index
numbers of groundnut oil and sesamum oil showed slower
increase over the same period.

3 Ibid., P. 28
4 Ibid., P. 29
5 Ibid.,.P.38.
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207

351

587

722

813

948

1066

1053

1334

100

170

284

349

392

458

515

509

644

Re/7 Index Rs/ Index Re/' Index
Qtl. Number Qtl. Number Qtl. Number

240

438

702

841

954

1095

1207

1163

1526

100

183

292

350

397

456

503

485

636

208

271

483

699

542

829

704

866

1006

100

130

232

336

260

398

338

416

484

254

292

487

746

695

836

727

838

1139

100

115

192

294

274

329

286

330

448
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Source: P.K.Das, "The Place of Uoconut Oil in Indian
Vegetable 0ils{'Aq;icu1tura1L$;tuation_ip_}ndia,
August 1984, ve1.xxx1x, No.5, p 324.
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The parity index calculation presented in table
6.10shows that coconut farmers were in a favourable

position. This is because except for three years between
1955-57 and in 1975-76 price received by coconut
farmers was greater than prices paid by them.

Parity index, however, is not adequate to explain
the problem. faced by coconut farmers, or the absence of
it. This is particularly true of the large proportion.
of small coconut cultivators. Only a detailed class-wise
size-group-wise analysis will give us adequate clue about
the implications of the apparently favourable parity
index. It is, ofcourse, true that coconut farmers are
better of than farmers of many other crops in this respect.

@_r_R ¢i_.t7(L3__d_‘*‘T$Tkl:_r‘£,);l_-fkx';$?

On analysing marketed surplus per acre for various
size-classes of holdings it was seen that it gave a very
weak though positive correlation. The value of the corre­
lation co-efficient was 0.003, which is almost insignificant
But on analysing table 6.11it was seen that till the size­
group 401-500 cents marketed surplus per acre kept increa­
sing. It was lowest for size—group 0-50 cents with 471
nuts per acre. From the size-group 501-600 cents onwards

there was no regular trend in marketed surplus. The figure
of 3466 for size-group 601-700 is not taken into conside­
ration as it is exceptional.
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1953-54
1954-55
1955-56
1956-57
1957-58
1958-59
1959-60
1960-61
1961-62
1962-63
1963-64
1964-65
1965-66
1966-67
1967-68
1968-69
1969-70
1970-71
1971-72
1972-73
1973-74
1974-75
1975-76
1976-77
1977-78
1978-79
1979-80
1980-81
1981-82
1982-83
1983-84
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(Index Base: 1952-53 = 100)
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99
09
90
99

101
106
112
118
126
133­
139
156
172
193
214
227
238
243
254
277
348
421
415
410
414
435
451
518
594
639+

&¢

+

90
88
97

110
120
119
133
132
153
149
166
242
228
281
243
309
356
260
327
551
527
414
565
611
632
7973
ease
714

Year Index of Index of coco- Parityprices nuts prices 'paid receivedii_iilj“iiiiiiijjii—_—-l

101
98
98

109
113
106
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158
125

99
138
148
145
157
167
120
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1952-53 Coconut price 3 161.66/1000 nuts
simple averages
Provisional

Source: Onn calculation.
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Since the correlation of table 6.11 gives an
insignificant coefficient, it implies that marketed
surplus is uniformly distributed among size-groups.
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Size—Holding Marketed Surplus per acre

0

51

101

201

301

401

501

601

701

901

Above

Source: Primary Data collected through

50

100

200

300

400

500

600

700

800

1000

1000
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From table6h123we see that the share of marketed

nuts in total production declined from 81 per cent in
1981 to 78.24 per cent in 1983.

TBBLE.l§<12
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Year Marketed nuts in total (%)
1981 81.001982 79.021983 78.24
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Source: Primary Data collected through field survey

we also see that marketed surplus declined to
81.79 per cent in 1983 (with 1981 as 100).
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Source: Primary Data collected through field survey.
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The cultivators sell their produce to the village
merchants or to the agents of the wholesale traders.
Though the cultivators sell the bulk of their crop as
unhusked nuts, a good part of it reaches the consumers
in the form of husked nuts. Copra makers generally
purchase coconuts at the garden and if it is to be stored
they are not husked. Copra makers often give advances
to cultivators and village merchants which is later
adjusted against the price of the nuts bought.

The agencies who distribute coconut oil are oil
mills, wholesale merchants, commission agents and brokers.
Oil mills market their oil by selling direct through
their own sales organisations, or through brokers to
wholesale merchants.

Trade in coconut is oligopolistic in nature, with
a large number of cultivators to sell their produce and
only a few village merchants and wholesale merchants
acting as agents of the millers. The complex and inter­
locking arrangement by private millers, traders,
wholesalers and large industrial houses has remained
intact for such a long time that it is surprising that
no serious efforts have been made for the creation of a

rational marketing arrangement by which the genuine
interests of the cultivators are protected. The efforts
taken by official agencies have not been successful
so far.
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The trade in coconut oil is also controlled by
a handful of traders, most of whom are the millers them­
selves, whereas the retail market for coconut oil is
spread all over the country. Due to the lack of good
number of wholesale traders, competition is weak and
prices are not always determind by supply and demand.
The markets for coconuts and coconut products are well
integrated and the prices of coconuts and copra are
determined by the coconut oil prices.

Only about 50 per cent of the 2.95 lakh tonnes
of copra produced in Kerala is used for crushing in the
local milling sector and the balance is marketed mainly
to Maharashtra. The copra crushed annually in Kerala
yield 96000 tonnes of coconut oil.

About 3/4 of the nuts produced in Kerala are
disposed off in the form of nut itself by the cultivators
after retaining 15 per cent for their own consumption.
Out of this, 950 million nuts are used up in raw form
in Kerala annually.

The consumption study made by the coconut directo­
rate concluded that middle and high income groups consumed
29 kilogrammes of coconut oil every year. In 1976 such
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households numbered 7.5 lakhs, lower income groups consumed

15 kilogrammes of coconut oil annually. This group numbered
about 27.5 lakhs in 1976. Thus, we get the total consum­
ption of the households in 1976 as 63000 tonnes. The
industrial consumption in the state is 2000 tonnes.
Hotels consume another 1000 tonnes per annum.

about 30,000 tonnes of coconut oil move out of

Kerala to other states annually and about 150 million
nuts have been moving out of Kerala every year.

According to the Directorate of Coconut Develop­
ment and Trade, the annual consumption of coconuts among
the middle and high income groups was 430 nuts per house­
hold and among the lower income groups it was 150 nuts

per household per year on an average. Assuming that in
1976 roughly 7.5 lakh households belonged to the second
category, the annual household consumption would work out
to 735 million nuts in 1976. Coconut is also, used for
religious purposes and some are plucked as tender huts.
For these one may account about 60 ;million nuts.
Accounting the above two purposes for which coconut is
used and the 5 million nuts used as seeds, total consum­
ption of coconut would be 800 million nuts in the state.

according to a study by Kirloskar Consultants,
on an average about 1.4 lakh tonnes of copra move out of
Kerala every year, out of which a good part goes to Maharashtra
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Seasonal indices for coconut prices were found
to be influenced by the demand for coconuts from copra
makers and oil mills. The influence of the supply

factor on the prices of coconuts is of a limited
nature.6

It was also seen that while the farm prices of
coconut during the last two decades or so have
been rising faster than the wholesale prices

and consumer prices there has been a declining
trend visible since the beginning of 1975.
Since the beginning of 1975 the wholesale and
consumer prices have been overtaking the farm
prices, thus, affecting the economy of the
coconut farmers.7

uholesale prices of coconut oil increased faster
than that of other vegetable oils such as groundnut
oil and sesamum oil, as can be seen from table 6.11.

“Ii _" T "‘__ __ _ ____

6 J a <1 <> b Il~¢ a th <~=-W» 1;r@-and san§1rFl9,¢’2u@ii9n$c cicnuiPiriss§
of Qocogutm§nd,Cocogut?Qil, M;Phil dissertation,
Centre for Development Studies, Trivandrum.

7 itate Planning Board, Kerala, Economic Review,1975. ' W ”“V”" ""” ””l
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Qoon after coconut prices began nosediving a
proposal was mooted by the state government that
floor price be declared by the central government. But

this scheme got scuttled. After this the state govern­
ment began stocking copra and coconut oil, mainly
through the warehousing Corporation. But these measures
came late and they did not seriously help the crop in
the market. uoon they sold large quantities to the
soap manufacturers and other industrialists at a lower
price.

The price of 1000 coconuts increased in December
1983 from Ms.16O0 to hs.2400 in the Calicut market and

by July 1984 it rallied around Rs.3000.

During this period, the coconut farmers could
realise a good profit in spite of low production
due to drought. They showed considerable interest
in the rejuvenation programme like applying the
fertilizers to old coconut palms, and following
other cultural practices. Some of the growers
also started irrigating the palms wherever possi­
ble by digging wells, energising pumpsets etc
for obtaining higher and higher returns.8

8 "Crash in Prices of Coconut: A Major Problem",
Materials f9r_iourn§lists, Central Plantation
Crops Research Institute, Kasargod, March 1985.
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Because of import of coconut oil, Kerala's
coconut cultivators have lost Rs.175 crores according
to State Agriculturist's Association convenor E.Gopala­
krishna Menon.9 "The large-scale import of coconut oil
has further affected the farmer".1o

In India, particularly Kerala, coconut farmers
are realing under the grip of middleman who completely
control and monopolise the market scene with the result
that a reasonable price is denied to the farmers for
their produce.11

alsofunsteady markets because of the interference
of multinationals and monopoly procurers are playing
havoc with the livelihood of the average farmer here.
Moreover, years of extensive research conducted in the
country has failed to find a remedy for killer diseases
and such as root-wilt affecting coconut plantations

'7here.1“

:_'C_‘i;:nvQr __A a_ .-t_*__;;'_1 >:.*;1;:_'_1@ ‘i_1f_'_i T17 '__'_

9 "Velichenna Irakkumathi Moolam Karshakarkku 175
Kodikal Nashtam“, Mathruhhggpi, 15 November 1981.

10 "A Grevious Blow to Coconut Growers", Indian EmpressCochin, 28 November 1981. "C CMFCCC 'U“W
11 "An Overseas Lesson for Coconut Farmers in Keralafl

Indian Express, 24 July, 1983, p.5.
12 Ibid.
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From table¢5;h4 we see that in the case of coconut
(with husk) the mean wholesale price during 1954-64
was highest in Ernakulam and lowest in Malappuram. During

the period 1970-75 the highest price was registered in
Trichur. Ernakulam came only second; the lowest whole­

sale price was in Cannanore district. In the period
1976-79 the mean wholesale price was again highest in
Trichur ; increase in mean wholesale price in period 2
over period 1 was highest in Trichur district followed
by Brnakulam district. The lowest increase in mean
wholesale price in the same period was in Cannanore
district. The increase in mean wholesale price in period
3 over period 1 was in highest again in Trichur district
and lowest in Cannanore district.

In the case of mean wholesale price of copra
during the period 1954-64 the highest price was registered
in Alleppey district. During the second period (1970-75)
the highest mean wholesale price of copra was again in
Alleppey district. The highest increase in mean whole­
sale price of copra in period 2 over period 1 was in
Cannanore district.
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TABLE 6 14
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(1) Q<>9,<>rw#§ §.Wij@he1w:=21<)e.L*1$_-/.109 ante)

Trivandrum
Quilon
Alleppey
Ernakulam
Trichur
Malappuram
Calicut
Cannanore

Mean

226.22
236.38
239.53
245.38
241.07
214.18
221.18
223.98
231.07

(ii) Q0 ram Rs- Otl.
5P £5 fé$;9TlQuilofl77*W H 7'

Alleppey
Kottayam
Ernakulam
Trichur
Calicut
Cannanore

Mean

(iii) Qpconupy
Quilon
AlleppeyKottayam 6
Ernakulam
Trichur
Calicut
Cannanore

Mean

169.68
168.48
163.04
166.42
167.66
162.69
166.55

624.33
670.72
679.35
728.06
758.29
613.65
601.76
585.34
657.69

507.16
521.47
520.52
502.99
504.93
506.84
500.39
509.19

9114135:/$tl~l
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249.18
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249.75
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930.21
1002.96
986.21

1055.39
1092.12
928.26
903.74
824.34
965.41

'709.12
726.96
730.08
711.37
724.90
727.77
710.56
718.68

1072.49
1097.39
1090.87
1101.21
1079.40
1081.60
1094.10
1088.15
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202.0
207.3

311.2
324.3
311.7
330.1
353.0
332.1
308.6
268.0
317.8

322.3
328.4

209.0 333.3
208.5

203.4
202.3
207.6
205.7

205.8
211.2
211.3
213.6
211.2
208.0
219.9
211.6
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336.3
329.6
334.1
336.8
331.5

330.4
339.1
336.7
324.4
332.2
326.6
341.7
335.6
tliflfliii:-01

Source Jacob Mathew, inter Distrigt Variations in the
prices of Coconuts, Copra and Coconut Oil in
India;‘Contribution No.192, CPCRI, Kasargod,
1980.
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As regards the mean wholesale price of coconut

oil, the highest during period 1 was in Calicut district
during period 2 was in Cannanore district, during period
3 was in Ernakulam district. The increase of mean whole­
sale price of coconut oil in period 2 over period 1 was
in Cannanore district, and in period 3 over period 1
was also in Cannanore district.

From table 6.15 we see that the net availability
of coconut oil has been decreasing since 1960-61 to
1978-79. This is partly because production has come
down and import has been reduced. Imports were eleminated
between 1973-74 and 1975-76 and during 1973-74 production
also touched a low, which resulted in lowest ever supply

of coconut oil during the above period (1960-61 to
1978-79).

Prom table 6.16>we see that coconut oil production
in 1978-79 was lower than that in 1960-61, Production of
other oils except linseed oil, increased.
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1960-61
1964-65
1965-66
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1968-69
1969-70
1970-71
1971-72
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1977-78
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Source: Ibid.
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From table 5_17 we see that as in 1979 the
biggest import of vegetable oil was that of soyabeen
oil. Next came Palm Oil. we also see that during the

period 1975-79 the féiest increase in imports was that
of Soyabeen Oil. sunflower Oil, Groundnut Oil and
Coconut oil import was low, with that of Groundnut Oil
completely eliminated in 1979.

The prices of coconut are largely determined by
merchants. Following the import of coconut oil, the
demand for coconut oil from Kerala has declined. This
has had a dampening and often disturbing effect on the
production of coconut.

Decline in coconut prices, even for brief periods,
has undoubtedly serious implications to the survival of
Kerala's economy in general and the state's agrarian
economy in particular. If unchecked, the price situation
can take the economy to a point where it may "destroy
Kerala's agriculture".13

T' '1 If ‘_%' ‘_"-butt!-7-_’.’_ _T**:-, ‘ti-‘I .;; ' ;-_ 1:3? ‘*;T IT?

13 Translated from Keralatgaumudi (Trivandrum)November 17, 198]. iiwwvm
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1977 1978 1979 1975-79 Average of
percentage

333 42.8
33.1

$9.6

258

152

12 1.5
12 1.5
12 1.5
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Source: P.K.Das, "The Place of Coconut Oil in Indian
Vegetable Oils", A%§iculturalSituationéinlndia,August 1984, Vol. ‘XIY:"No.5,7p324."'"‘
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CHAPTER-VIle

(DI$EASE§IAFFEQTING §9§9NUTPBEM§

ILUQ1 ;':\;!ll-.1-J

This disease was first noticed in three isolated
pockets, one at Erattupettah in Kottayam district and
two at Kathipara and Kayankulam in Alleppey district
within 50 Kilometre of each other, following the floods
of 1882. Since then it has been slowly spreading to
North and South Kerala and even to Tamil Nadu.

The disease has been noticed in all types of
soils under varying ecological conditions from foot
hills to coastal sands. Although the disease occurs in
palms of all ages, young palms in pre and early bearing
stages are more susceptible.

The disease is debilitating in nature but not
leathel. Loss in terms of nut-yield is proportional to
the intensity of the disease and varies from 10 to 80
per cent.

§J1nP3wm$<>f B<><>’¢:r~,i1t Dcicse-=-\=~=.e

The characteristic symptoms of the disease are
general wilting of the leaves and yellowing of leaflets.
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The abnormal bending or ribbing of leaflets termed as
flacidity is a typical feature of the disease. There
is abnormal shedding of female flowers and buttons.
As the disease advances, the whole crown gets smaller
in size due to reduction in size and number of leaves.
There is also a reduction in the number of roots produ­
ced and a high percentage of roots is seen to rot.

l1'"J2a9"Z° fl o.*19<>i;Wi,l’@ Di Seascape

According to a study by the CPCRI1 the disease
which was first reported in 1882 in the erstwhile state
of Travancore has now spread to eight districts of
Kerala, namely, Trivandrum, Quilon, Pathanamthitta,
Alleppey, Kottayam, Idukki, Ernakulam and Trichur.
Isolated incidence has been reported from other districts.

The effects of the disease on nut quality
characteristics, oil content and free fatty acid content
have been scientifically studied. Table 7.1 provides
data on this aspect.

1. Qpconut Bpot(wilt)Disease e Intensit ,Product­
ion I-lQf$*$l_l,la.ln.C1'*:F11"QL115e 5i’¢1fa£eg_Y= Aw §§U1"\iéfl ¥fie OI-‘ii, K
CentralPlantation"CropsResearchIns{itu¥e,
Kasaragod, 1985.
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Thirty per cent of the area under crop in
Kerala comprisind 15 million palms has been affected

by root-wilt.2 The annual loss in production is signi­
ficant, as given earlier, accordinq to the CPCRI
study.3 It is estimated that the loss which Kerala
economy incurs every year due to the disease is about. I \ \ ‘as. nob crores.

Kerale qtate which has so far been the first
in India in the matter of coconut production is likely
to be relegated to the second position as Tamil Nadu
is constantly increasing area and output of coconut.
This possibility is not likely to be avoided unless
urgent steps are taken to solve the root—wilt and other
diseases affecting coconut in Kerala. The area under
coconut in Tamil Nadu is only about 20 per cent of the
total area of coconut in Kerala. But durinq the last
decade coconut production in Tamil Nadu increased by

77 per cent, while that of Kerala decreased by 40- 5per cent.

2- §99°P¥i,3°9i,iE@li)iP}§§§§e?IFi9D§it¥¢eP?QdQQilQn
Loss and Future_§treteqy?;;A;surv%yReport, CentralPlantation Crops Mesearch Institu e,fFesaragod, 1985.

3- lPiQn
4. i algyg§iJ£9DQ?3m@» Editorial, 31 January 1985.

D» eer9le_5sHe9Qi, 18 June 1984­
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The Director of the Central Plantation Crops
Research Institute (CPCRI), Kasargod, Dr. K.V.A.Bavappa
told pressmen at New Delhi, 7 April 1985 that the
Coconut Research Centre at Kayamkulam was very close to

success in preventing the root-wilt disease affecting
coconut.6 He attributed the reason for root—wilt to a

particular type of pest; however, the experimental work
in this regard has only reached an advance stage and a
final verdict will have to wait.

"The cause of the malady reported nearly a cen­
tury ago has now been elucidated to be Mycoplasma like
organism (MLO), through its consistent presence in
different tissues of the root (wilt) affected palms
seen under the electron microscope and its conspicous
absence in the disease free palms."7

lbec?ree;emes_fOrRebebiliisiienQfifieeirwiltAffs¢§sd.Pe1w§
The programme for rehabilitation and rejuvena­

tion of the disease affected coconut plantations satrted
in 1977-78 is an ill-concieved plan. The programme which

6- M§la¥el§cMenQreme. April 8, 1985­

7. Ibid.
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plans to contain the disease between two belts, one
in the north (Trichur district) and the other in the
south (Trivandrum district) would not serve its purpose.
The scheme plans to replant disease affected palms, but
those palms which are replanted would also suffer from
the disease. Moreover, those palms which are having the
disease would also be yielding. Thus, by cutting—off
all disease—affected palms, the farms concerned would
be suffering losses. Apart from the fact that newly
replanted palms would take a gestation period to start
yielding, there is no guarantee that the newly yeilding
palms would yield more than the palms which are cut.
This is because newly planted palms are also likely to
contract the disease and their yielding may be uneconomic.
Further, there is no evidence that, by removing all
palms affected by root-wilt, the disease in that area
would come to an end.

Available data show that improving the soil
physical condition and nutrient status, primarly through
organic sources, can substantially help to increase the
yield of root (wilt) affected palms. "When animal waste
was recycled there was an overall increase in yield of
diseased palms by 26.1 per cent (plot average). This
also resulted in increased soil organic carbon content
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and microbial activity".8

"No positive result has so far been obtained
with the use of fungicides and bactericides in the
control of the root-wilt disease. All attempts to isolate
resistant varieties by progeny testing of healthy palms
from diseased areas, and also using pollen from these
for making crosses, have not so far yielded positive
results".9

Despite various measures taken by government
authorities, including those by agricultural extension
officers, it is surprising that the coconut farmers
generally are not aware of such measures. The data
collected through our field survey are given in table
7~5~

AS can be seen from the table, most of the
respondents (61.48 per cent) do not know of any exist­
ing measures against root (wilt) disease. Further,
a significant portion (37.7 per cent) of the respondents

8. K.V.A.Bavappa, "Root (Jilt) disease of Coconut ­
where and WhitherfljndianCoconutJournal, Vol.8N009, January  '1 ll i1ZW'w*V ‘Z U

9' 69,593?“ 2 Qiseasea Oifiyncetritcaint Efiiaotleqx» <1 antral
Flantationwcrops Research Institute, Kasargod,
1983.
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Details Response
(Percentage)

N0‘Chiflg 370
Don't know 61.48
No response 0.82
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Source: Primary data collected through
field surveys.

opined that there are no anti—root (wilt) measures at
all. This is a sad commentary on whatever measures the
government have been implementing so far, successful or H01,
in eradicating the disease or otherwise.
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There are a number of pests and diseases affe­
cting coconut palms. Their nature, the type of damage
caused and remedial measures are described in the

following paragraphs.
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This is the most serious pest of the coconut
palm and is found in all the coconut growing countries.
The coconut palm has been found to be the most favoured
of all the palms by this beetle. The damage is caused
by the adult beetle which is active in the night.11

Natpre;of_damag§: The adult beetle bores into the soft
tissue of the bud by cutting and chewing the tender
unopened leaves and inflorescences. Though the adult
palms do not die from this beetle's attack, it may cause
the death of young palms by boring into the growing
point and destroying it. In India, on an average, the
beetle destroys one inflorescence per palm, thus reduc­
ing the yield by ten per cent every year.12

Qsmrel, meters
As the breeding takes place in manure pits and

other decaying organic refuses, the beetle can be effe­
ctively controlled by destroying it at the earlier
stages of development such as eggs, grubs and pupae.

11. P.K.Thampan,_Coc9nut_Qulty;§qinyIndi§, The
Green Villa Publishers, 1972

12. Ibid.
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This can be done by spraying the manure pits every
alternate month with a 0.1 per cent solution of BHC.
Equally, important is the maintenance of the garden in
a clean condition. The organic refuses and coconut logs
and stumps should be properly disposed off. Mechanical
extraction of the beetle from the crown of the palms
with a beetle hook is also effective.

Red Palm Weevil

The Red Palm Weevil is a dangerous pest of the

coconut palm. The damage is done by the grubs which
spend all their time inside the palm, feeding on the
soft tissue. For laying of eggs the female beetle is
attracted to those palms which are injured either by

the Rhinocerous beetle or by other means. The beetle
scoops out small cavities on the injured protions and
lays its eggs. The grubs, on hatching bore into the
soft tissue of the stem or crown for feeding and ulti­
mately cause the death of the affected palm.

The first indication of the presence of the
past is holes on the stem with chewed fiborous material
sometimes protruding out. Usually a reddish brown liquid
is found oozing out of these holes. At this stage, if
the grubs are promptly destroyed, the affected palm can
be saved.
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As the female weevil lays eggs in the wounds
caused by the Rhinocerous beetle, control measures
against the Rhinocerous beetle may help to minimise the
attack of the Red Palm weevil.

Secondly, injection of the chemical, Pyrocone
E 2/20, at one per cent concentration into the infected
trees at the rate of 1000-1500 C.C. per tree has been
found to be effective.13

9Q1‘¢.i<1 Buq

As a result of the attack by this pest, the
attacked buttons do not develop and tender nuts become
barren.T4

Qontrolmeasures: The control measure for this pest
is to apply BHC/Sevin 0.2 per cent or Endosulfan
(Thiodan) 0.05 per cent on the newly opened inflore­
scence after the receptive phase of female flowers.15

13. farm Quide198§, Farm Information Bureau,
Government of Kerala,

14. Ibid.
15. Ibid.
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The Black Headed Caterpillar or the leaf
eating caterpillar is the larva of a medium sized moth
which is common in the coastal and backwater areas of

the country. The larvae live on the green matter of the
leaves and cause a reduction in the functional leaf

surface, leading to reduced yield.16

§9p£r0l_measure§: The suggested control measure is
spraying of the affected palms once in two months with
a 0.2 per cent DDT solution.17 Biological control has
also been found to be effective.18

Qs<>91<,¢bsacfs@cr

The larvae of the cockchafer beetle, popularly
known as ‘white grubs', cause damage to the coconut
palms by feeding on the roots. It lives inside the
soil and are usually found in sandy or sandy loam
soils of certain localities of Kerala.

Controlgmeasures: Firstly, tillage in the months of
May and September when the larvae emerge in large
numbers from the sub—soil to the surfiace will expose

16. P.K.Thampan, op cit.
17. Ibid. ‘
18. Ibid.
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the pest to the attack of natural predators like birds,
cats, dogs etc. Secondly, application of about 63

kilograms of b per cent BHC or 30 kilograms of 5 per
cent chlordane per hectare at the time of tillage will
effectively control the pest.19

Rats

The rat is a serious pest of the coconut palm
in certain localities. The extent of damage caused by
rats is estimated to be 5 to 10 per cent of the total
production every year.2O The rats enter palms and dig

into the immature nuts to eat the meat. The attacked
nuts are damaged and eventually they fall down. The
damage is severe in coconut gardens where the palms
are closely planted where the rats can jump from one
palm to another and remain on the crown of the palm
for many days.

Qontrolmeasuresz Use of traditional traps is the most
popular measure against rats. A variety of traps are
used for the purpose in different parts of the country.
Most of the control measures, however, are not effective
because the rats are intelligent enough to avoid the traps

19. Ibid.

2Q. Ibid.
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and baits. Recently the use of warfarin block has been
recommended to control the rats. The advantage of
warfarin blocks over other chemicals is that it affects
the rat a few days after its consumption and the death
will be suspected to be natural. Warfarin block is also
not affected by rain and does not need replacement until
completely eaten away.

DI$?A55$

Apart from pests, the coconut palms are badly
affected by a number of diseases.

at em  dine.
Stem bleeding was first reported in India in 1922.

It occurs in coconut palms in all types of soils. The extent
of damage varies from reduction in yield to complete death
of the palms.21 Palms affected with stem bleeding are found
exuding a reddish brown liquid through cracks on the lower
part of the husk.22 The disease is believed to be caused by
infection by ceratostomella paradox through the growth
cracks on the stem.23

~4f__' "’T 1 . _T 1'; ' 1 :'i—i T*f*T,;_?’*

21- Q0 ¢<>:w32 disease eff tuntsaertasine EH9 leer» <3 eat rel
Plantation Crops Research Institute, Kasargod.

|\)
IQ
0

I-1
U
|.:.
Q.­

23. Ibid.
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Control me su e : ' b tglg__gj_a__r_s A num er of con rol measures have
been suggested, the most important of which are the
following:

leaves

easily
of the

i) Organic manuring: In experiments in
certain gardens it was found that by
stopping NPK fertilisers and applying
organic or fish manure, stem bleeding
could be stopped.24

Coal tar treatment: The blooding area is
4

covered with molten coal tar or Bordeaux
paste.

ii)

iii) Improving drainage in lowlying waterlogged
areas, and soil moisture conservation
measures in drought areas has proved
beneficial.25

Bud not

The symptom of this disease is that the central
wither with yellowish discolouration and get

detached. The rotting spreads to the soft tissue
bud and it gets destroyed.26

24.

25.

26.

Ibid.
lbid.

Earm;Quide]9§§, Farm Information Bureau,Government of Kerala.



4

I

PLATE 7.4

~°'1‘E"

q_ v

‘IQ.
_Y-=‘.'.,.

I

:i .'.§‘
6­

» - v0 \  ‘.
rel’,1. , fwd _.. 9 _ _ 49

£'1$

v\_-. '.
_ *4‘ ‘F; ‘W
l '>‘ ‘O "ow,

-'0 ~. 01'

1

~>~"n 5 ’

*1‘; 4
‘ I

'0
‘Q

. __ - ', "~“;l\'is. ‘ \

r 4.. “kw

¢»_

¢‘ D

¢~:<::

I 5?

. ; '
4

~\
\

u

Q.

u

9'».
\

‘<
. -‘4-’\i

‘ ‘:9 _.
9

I P

I:

.o_H.

' "~-N: ­4 0- \' - , ,_
~‘ ~. 1‘ .Q 4

__ "J .‘\ail1\Iz__\‘ _, P‘

0­. -< __’

PUMPING MEDICINE IN COCONUT GARDEN

WITH SIMPLE HAND PUMP

G.

\

_u>_'

I.‘
is

J.

\'_

L

_v.-.. ._,

\

r.) '

4

_...,s

1} .
L

\

, -  xw‘ *”.Ir

0.

Q

Mu‘

,,_§

P’!

p n

I‘ )

277



)

4)

278

Qpptrolmeasuresz "In the early stages of the disease
remove affected tissues and treat the crown with
Bordeaux paste. A protective covering should be given
till normal shoots emerge. Burn all disease affected
tissues removed from the palm. Spray 1 per cent Bordeaux

mixture on treated and neighbcuring plants as a preven­
tive measure".27

'l“i'@_h:?T! lei:-an<i_  Beliisihfi

Shedding of female flowers and immature nuts
are the symptoms of the disease. Lesion appears on the
young fruits or buttons near the stalk which later
develop to decay of the underlying tissues.

Control measures: The suggested control measure is to
spray 1 per cent Bordeaux mixture on the crown before
monsoon and once or twice at intervals of 40 days or
spray copper fungicides.28

(3_l‘?Y.. eBliq!1’£

It appears in the mature leaves of the outer
whorl as yellow specks encircled by a greyish band which

27. Ibid.

28. Ibid,
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later becomes white. The spots later coalese into
irregular necrotic patches.29

D.eie_¢ is of lvieaallplt ea (fer 9<>fl,’¢ r<>-1_1:1r1qp P9§t§_andr11i_$e.a$@$p

A review of available literature shows that

considerable work has been done by scientists in the
field of not only analysis of the causes of diseases
and pests affecting coconut, but also remedial measures.
Unfortunately, most of the findings still remain within
the four walls of research institutions and experimental
stations and adequate efforts have not been made so far
to disseminate such scientific knowledge to the large
population of coconut farmers in Kerala ; particularly
small and medium farmers. Extension work undertaken

by agricultural scientists remain ornamental and cannot,
by any means, be considered adequate enough even to
cope with the fringe of the problem.

Coconut, being the most important crop having
a significant weight in the economy of Kerala in general,
and the agrarian sector in particular, it is high time
that policy makers, planners, agricultural scientists
and administrators give a fresh look at the policies

29. Ibid.
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and strategies of developments pursued so far. Even

with the existing scientific and te¢hn0l0giCal knowledge
about various aspects of coconut cultivation, substan­
tial progress can be made, provided effective delivery
mechanisms are evolved for the dissemination of

»

knowldege and the transfer of appropriate technology
supported by supply of adequate inputs, infrastructural
arrangements and follow-up action to support the coconut
cultivators on a continuous and sustained basis.
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It is seen that total nitrogen content of
healthy soils is lower than that of disease affected
area with the exception of coastal sand and sandy loam.
Available P did not differ while exchangeable K was
lower in diseased trait in sandy loam and reclaimed soil
but only in the former there was a statistical signi­
ficance.

In the case of leaf levels of these nutrients
healthy palms had lower levels compared to unhealthy
palmsiand in most cases the differences were statistica­
lly significant. The tendency of these nutrients is to
accumulate in diseased palms.

Se eendarr elements (C a. Mo a nd S)

There was no difference in exchangeable Ca and

Mg. of soil between healthy and diseased zones. On the
contrary, sulphur status was generally lower in
diseased trait and significantly so in alluvial and
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sandy loam. Leaf levels of these elements more or less
followed the same pattern.

_;r;a,,qg,,,e.i§.m_¢p_ps (Fe, Mn, ZA, Cu, B, Mo and AL)

Fe was significantly higher in laterite and
coastal sandy soils. In healthy lateriate, coastal
sandy and sandy loam soils easily reducible and active
Mn trends were significantly higher, while exchangeable
Mn was higher in sandy loam. Zinc was found in signifi­
cantly higher concentrations in healthy zone in alluvial
reclaimed and coastal sandy soils. The trend, though
similar in other soils also, was not significant.
Molybdenum status of alluvial soil in healthy zone was
significantly low as compared to the diseased zone.

Foliar analysis of levels of micronutrients
showed that zinc was invariably lower in diseased palms,
Manganese was significantly higher in healthy palms
growing on coastal sand and sandy loam. Though a
similar trend was observed in other soils also, the
difference between healthy and diseased palms was not
significant. Iron content of healthy palms on alluvial
Xand laterite was significantly higher than that of

diseased palms on the same soils. In healthy palms on
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coastal sand the molybdenum content was significantly
higher than that in the diseased palms. Baron content
of healthy palms was higher in alluvial soil.

In case of AL the healthy palms were found to
contain significantly higher amounts in all soils as
compared to diseased palms.

Observations rule out the possibility of the
association of major nutrient deficiencies with the
disease.

As regards Ca and Mg no regular pattern is
apparent. The results do not agree with observations
that low levels of Ca and Mg in palm may be the major
factor responsible for the disease incidence. However,
imbalances in the cationic ratios in diseased palms are
evident. The ratios K/Na, K/Mg, K/Ca+Mg and K/(Na+Ca+Mg)

are considerably lower in healthy palms, indicating the
predominance of K in diseased palms. when the total
content of monovalents (K+Na) and that of divalents
(Ca+Mg) were compared the values showed a steady increase
in the total monovalents with increasing disease inten­
sity and divalents just the reverse trend.
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Among secondary nutrients S seems to be of
importance. Though the available S content in healthy
palms is significantly higher only in alluvial soil, in
other soils a similar trend is evident. Sulphur contents
of leaf also follow the same pattern with very few
exceptions. As sulphur is a constituent of certain amino
acids which go into the creation of protein, the protein
metabolism may be adversely affected. S deficiency is
also shown by N/S and P/S ratios. Both these ratios are
higher in diseased palms showing the inadequacy of S.

Among the micronutrients, Cu and B do not seem

to have a role in the incidence of disease. Main empha­
sis may be placed on Zn, Mn, Fe and Mo in this group
of nutrients. Differences in Zn content of both leaf and
soil between healthy and diseased trait is the most
contrasting of all. The diseased palm, in general,
showed a very low concentration of less than 10 ppm
while healthy palms showed a mean value well above 15 ppm

Zn/P ratio is also more than double as compared to that
of diseased palms. Leaf values of Mn were considerably
lower in the diseased palms and in coastal sand the
diseased palm gave extremely lower values (less than
10 ppm) as against a mean value of 83.6 ppm in healthy
palms. Mn/P ratio is also considerably higher in
healthy palms.



Molybdenum and Fe content of soils did not

show much relation to the disease though the latter
is higher in healthy zone than in laterite soil. Leaf
content of these two nutrients, however, were lower

in diseased palms. A higher ratio of p/Fe in diseased
palms was also observed.

It is also interesting to observe that except
Cu and B, the content of all other trace elements
including AL in the diseased palms are lower than in
healthy palms.

Source of_information: N.G.Pillai, E§;Elv
Minieral Nutrition of Root (wilt) Affected
Q§§9QptT§a}m, Fourth session of the PAD
Technical working Party on Coconut Product­
ion , Protection and Processing, Kingston,
Jamaica, 14-25 September 1975.

8
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Coconut cultivation and industry contribute
substantially to the economy of Kerala so much so that
coconut may be characterised as the backbone of the
state's economy. Kerala's share in the total area under
coconut in India in 1983 was 59.15 per cent and its share
in all-India production of coconut in the same year was
43.15 per cent.

I,ndia'§r _P_@,$,i ;t;i;(_)"_l“f in _¢<>r¢<>_r1ui\><3.uolr’¢_iv;1ii9n-. int lie: 1*<>r,l9

India occupies the third position in production
of coconut in the world. India's share in world product­

ion of this crop was 14.8 per cent on the average in the
triennium ending 1976. Philippines is the biggest produ­
cer of coconut (33.2 per cent) ; and Indonesia comes second
(20.8 per cent). The share of Philippines in the product­
ion of copra (conversion of the coconut Kernel into oil
bearing copra) is even better, with 48.2 per cent of world
output of copra. On the other hand, India's share in the
case of copra is only 7.5 per cent, which is not commen­
surate even with its own share in world coconut production

This means that, unlike Philippines where a substantial
portion of coconut is converted into copra, in India the
major share of coconut goes for direct consumption
purposes.
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India is the third largest oilseed producing
country in the world with an area of 25.3 million
hectares and production level of 12.5 million tonnes
of all oilseeds. It is true that, in terms of area and
total production, coconut does not occupy any leading
position in the oilseed economy of India as a whole.
In 1975-76 the total area under coconut in the country
was only 11,14,700 hectares compared to 70,18,800
hectares under groundnut, 22,03,300 hectares under
sesamum and 34,92,100 hectares under rapeseed and mustard

taken together, However, this all—India comparison is
inadequate for an understanding of Kerala's economy
because, for Kerala state, coconut oil has a pre—eminent
place, though other oils such as palm oil, have recently
entered the consumption basket in the state.

£Jil1i'1<i;:is_iilLiaisaiirrlcs §3.9¢_9lLLfE

Data given by the Uirectorate of Economics and
statistics, Government of Kerala, show' that area under
coconut was increasing till 1975-76. But, between
197s-vs and 1979-so the official figures Show decline
in area. Our suspicion, strengthened by analysis, is
that this is due to changes in the methodology of
data collection adopted by the Uirectorate. In fact,
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official data show increases in area since 1979-80.
The increases in area under coconut over the years
was due to substitution of other crops by coconut and
by extension of coconut cultivation to uncultivated
lands. The most substantial increase took place in
the period 1s@s~ec to 1969-70 when the area under

coconut increased by 20.73.

coconut had a clear price advantage during the
1960s. dut, during the 19705 this price advantage was
lost to other crops such as cashewnut and rubber.
However, substantial areas under different annual

crops were converted into coconut gardens.

analysis of trends in district~wise area under
coconut, according to the Directorate of Economics and
Statistics, shows that there was decline in area in
four out of the eleven districts.Quilon and Cannanore
witnessed faster growth rates compared to other

districts. On the other hand, Alleppey and Kottayam
districts registered negative growth rate in area ;
these are incidentally the districts which are inten­
sely affected by root-wilt disease.

buring the 9 year period between 1955-56 and
1964-65 area kept increasing but at a slow average
rate of 2.5 per cent every year. During the 5 year
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period, 1965-06 to 1969-70, area under coconut increased
on an average at a very fast rate of 4.84 per cent.
During this period specially and the earlier 9 year period
area kept increasing owing to a number of factors. Though
there was the depressing affect of the decline in produ­
ctivity, which was caused mainly by the impact of the
worsening root-wilt disease, area under coconut grew,
apparently due to the following reasons :

1) Coconut was a crop which provided a greater
income compared to most other crops ;

2) Land reforms had increased the number of
small farmers and for them coconut was a
crop which met their cash needs ;

3) The state government provided certain attra­
ctive schemes for the extension of area
under coconut.

P_r<2du¢ tiv iw 915  §,<>e<=.<>1w,t_ l15&.r!,11£.

A study of the trends in average productivity of
coconut farms in Kerala measured in terms of nuts per

hectare shows that there has been an alarming decline in
productivity. from 6832 nuts per hectare in 1957-58, it
reached a very low figure of 4712 nuts per hectare in
1982-83.
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Recent debates among economists show the importance

of the size-productivity debate. Though there is controversy
regarding methodology, definition etc, the controversy
rests around the reported finding that size and productivity
are inversely related. The case of coconut would, thus,
be interesting to see if this relation exists in a planta­
tion crop. bate in their raw form show that holdings
between 0-200 cents had the highest range of yield of
34-48 nuts while holdings between 201-500 cents showed the
next highest range of 29-31 nuts. Holdings between 501-600,
601-700, 701-800 cents gave 23,50 and 19 respectively.
Holdings between 901-1000 cents and above 1000 cents

gave 31 and 19 nuts respectively.

The yield rate for the size group 601-700 cannot
be taken as representative as the number of cases in this
group was not statistically significant. Thus, if we
leave out the size-group 601-700, we see that yield has
been coming down as the size of holdings increases.

Based on data generated by the field study we
worked out the co-efficient of correlation between yield
and size of coconut holdings.

The co-efficient of correlation worked out to
-0.496. This value was significant at the 5 per cent level
(one-sided test). Thus, it is clear that an inverse
relationship exists between size of coconut holdings and
productivity.



293

Sifle-produCtiVitY relation was also studied
after elimination and impact of irrigation ; for this
the data was seperated into those cases which had
iIIiQJtiOH and those which had no irrigation. The hol~
dings which were not irrigated were studied using corre­
lation. The resulting co-efficient was -0.234. This was
not significant. Thus, when the effect of irrigation was
eliminated we see that the inverse relation between

size and productivity is not significant.

do tried to see if the inverse relation between
size and productivity existed after eliminating the
impact of quality differences between coconut holdings.
Value of land was taken to denote differences in duality
of land. accordingly, productivity and value of land
were correlated. The result was a co-efficient of
-0.264. This value of the c0—efficient was not signifi­
cant even at the 0.1 per cent level. This means that the
inverse size-productivity relation was eliminated when
analysis of the same was done after raking into account
differences in quality of land.

Jome researchers have opined that analysis of
only productivity per unit of land is inadequate.... 1

They argue that, instead, output per unit of labour
should also be analysed in relation to size of holdings.
Je adopted this method and got a correlation co-efficient
of 0.586. Thus, it is clear that productivity of labour
is higher in bigger farms.
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Kerala is slowly, but steadily, losing the prime
position it enjoyed as the leading coconut producing
state in the country. The monopoly it has in coconut
is being challenged by states such as Tamil Nadu and
Karnataka which are contributing their might in terms
of increasing area and production.

There have been occassions when coconut trees

were cut under the pretext of an "unremunerative" crop
to give way to more "profitable" crops such as rubber
and cocoa. This was a feature in the southern pockets
of the state. The farmers did this in the background
of low prices during 1982 when other edible oils like
groundnut were recording higher levels of prices.

Coconut farmers are realing under the grip of
middlemen who control and monopolise the market scene

with the result that a reasonable price is denied to
the farmers for their produce. Uneconomic prices and
unsteady market, beeause of multinationals and monopoly
producers, are playing havoc with the livelihood of
the average coconut farmer. The conditions of coconut
farmers have been aggrevated by the inability of our
science and technology institutions to find a remedy
for a killer disease such as root-wilt despite years
of extensive research.
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An analysis of the trends in production in
various districts of Kerala shows that, out of the
eleven districts, six have witnessed decline in coconut
production. The decline in production was quite sharp
in Alleppey district. Of the remaining five districts,
which showed an increasing trend, Ernakulam had the

biggest increase. For analysing the trend three measures
were used: average cumulative percentage variation,
absolute percentage variation and the values obtained
by fitting a linear trend equation of the form
y = a + bx. Till 1969-70 the rate of increase in
production was faster than that in the subsequent
periods. 5ince 1970-71 the rate of change in production
has been negative, with an improvement only after
1980-81.

Data relating to changes in production were
decomposed into yield effect, area effect and interaction
effect for the period 1955-56 through 1982-83 using the
following formula.

P = A1 x y + y1 x A + y x A

where P is change in production (between t1 and tn),
A1 is initial area (in t1), A is change in area (between
t1 and tn) yq is initial yield (in t1) and y is change
in yield (between t1 and tn). Our analysis shows that



298

the yield effect or contribution of yield to change in
production has been negative throughout the period
except in the last period 1980-81 to 1982-83. It was
mainly the increase in the area which contributed to
increase in production till 1969-70 and which continued
to have a positive contribution even during the period
1970-71 to 1974-75.

With better farming practi¢es. Whi¢h Iequirfi
ploughing, digging basins and applying adequate quanti­
ties of fertilizers, the total returns of coconut gardens
in general, and those of small farmers in particular, can
be increased. But, the additional cost involved is often
beyond the capacity of small farmers. Further, the
existence of certain cultivation practices such as
overcrowding of palms in small plots of land have their
own rationale so far as small cultivators are concerned.
It appears that plots with density of cultivation above
that prescribed by scientists as optimum, give larger
net income.

Primary data collected through field survey
shows, that, according to the farmers who were given
multiple choices, the main reasons for decline in yield
of coconut were : (i) disease (94.35 per cent) (ii) de­
clining quality of soil (55.37 per cent) ; (iii) rise
in input prices $23.73 per cent) ; and (iv) ageing of
palms (23.73 per cent).
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Data shows that a majority of respondents use the
loual variety as planting materials. The main reason
given for this preference is that the hybrids have lesser
tolerance to root-wilt disease. The hybrids, once affected
by the disease, deteriorate faster than the local variety.
Also, root-wilt affected palms are poor in their capacity
to survive till bearing and their mortality rate is
very high.

opinion @Oll8CtGd from the respondents also

shows that hybrids are erratic bearers and tend to perform
badly under lesser care. The hybrids are also more prone
to faiiore in establishing into grown-up palms than the
local variety. moreover, many farmers opined that the
short life—span of hybrids was a major disincentive.
The farmers also complained that there was massive
adulteration in the supply of hybrids seedlings.

The local varieties, on the other hand, have a
better record in establishing and growing into bearing
palms and are more resistant to root-wilt.



host of the coconut farmers who were inter­

viewed in the present study opined.that modern
practices have no advantage over traditional methods
as for as their impact on profits was concerned.

The opinion of the sample respondents
regarding the effect of mixed cropping of cocoa on the
productivity of coconut was examined. Out of those
who responded about the impact of cocoa on the
productivity of coconut, only 7.69 per cent claimed
that cocoa cultivation benefited coconut productivity,
albeit indirectly, that is, through the benefit of
manure given to cocoa which was also utilised by
coconut. Over 67 per cent of those for whom the
question mattered opined that cocoa cultivation
reduced coconut productivity and 24 per cent could
not discern much change. This finding is quite
important because certain scientists have been promo­
ting the theory of nutrient contribution by certain
intercrops.

9
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utudy of paid maintenance costs shows that
holdings above sizes of 600 cents have a lower
proportion of their total paid maintenance costs
spent on soil improvement such as application of
manure and tilling of soil. It is mainly the holdings
in size groups 51-600 cents that do substantial expen—
diture on tilling and application of manures. For
all holdings, cost of plucking was quite substantial
ranging from 21 to 56 per cent of total paid mainte­
nance cost. This is because plucking is a semi­
skilled job and all planters require hiring in of
climbers.

The share of marketed nuts in total production

1-7,
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was to be about 79 per cent. The number of nuts
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marketed decli by more than 18 per cent between
1981 and 1eoa. analysis of marketed surplus per acre
in relation to size of the coconut gardens gave only
a weak correlation co-efficient of 0.003. This implies '
that marketed surplus is uniformly distributed among
different size—groups.
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we have worked out the cost-return ratios for
different size-groups. In order to see if there was any
relation between cost-return ratio and its distribution
size-wise, we used the correlation technique . The
correlation co-efficient turned out to be 0.704. This

value is significant at the 1 per cent level. Thus, we
see that returns are greater compared to costs on
bigger farms.

Another criterion for efficiency evaluation is
the profitability of farms. Of course, there are limi­
tations in this analysis as profitability is a biased
concept which portrays the farming operation in the same
way as a capitalist farm which produces with the aim of
selling and for a profit. This may not be true of a
coconut grower in Kerala. This is because, for most of
the coconut growers, income from coconut cultivation and
sales account for only a part, in some cases a small
part, of the grower's net income. Most of the growers
use» a substantial portion of their produce for domestic
consumption. In fact, for some, cultivation is mainly
for domestic consumption, though they would Sell the
surplus. But, for many, cultivation is certainly not
guided by such considerations as profit maximisation

and input efficiency. Many coconut plots are, therefone'
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operated in conditions of low input use. We deliberately
avoid usage of terms such as grown under conditions of

neglect‘, as the rationale behind such terms need not
apply in full to local conditions.

Despite the above limitations, average profits
from coconut cultivation of the sample households have
been compared size-wise using correlation.

Data on average profit from coconut cultivation
is presented. This was arranged according to size of hol­
dings. ln order to study the relationship between average
profit and size-wise distribution of holdings, we used
correlation which worked out to 0.054. The value of the

correlation co-efficient was not significant even at the
5 per cent level. Therefore, we cannot argue in favour
of any significant relationship between size of holding
and average profit per acre. as neither any significantly
positive nor negative relationship exists we can only say
from the data that average profit does not change
significantly with differences in size of holdings.

The field survey also revealed that, among
cultivable crops, coconut was still the most profitable
one. This is because other crops which are profitable,
such as rubber and coffee, cannot be grown on coconut land.
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Competing crops such as tapioca, oil palms, yams, pepper,
nutmeg, ginger, banana, plantain etc do not offer better
profits.

The distribution of households of various sizes
according to profit range reveals quite interesting facts.
For sizes below 200 cents profit per acre is below the
range of Rs.501-750. Incidently, the size 101-200 cents
shows 11 cases above Rs.5000 per acre and, as expected,
sizes above 600 cents have profitability above Rs. 5000 per
acre. These findings are not unexpected as they are mainly
large-size holdings which can have high profits per acre
as the size of their marketed surplus is larger.

Qosonut _Pr.i_C_’e,_s’__jT’a‘*r*]'Ldl M§.rl<s’¢_i_ns

A study of yearly changes in farm prices shows
that farm prices of coconut have been widely fluctuating.
Though unstable, the price changes have been progressive
and therefore must have acted as an incentive for many
farmers to adopt coconut cultivation.

An analysis of yearly trends in coconut farm
prices over the 22 year period starting 1955-56 and ending
1977-78 shows that there has been an average increase
of 28.11 per cent, while the average increase for all major
crops was 25.33 per cent. Thus the farm price increase
of coconut in these 22 years was only slightly higher
than normal. In this period coconut farm prices regist­
ered the second highest increase among farm prices
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of other important crops. Coconut farm prices increased
by 591 per cent compared to 901 per cent increase in
cashewnut farm prices and fared much better than arecanut
whose farm pIiCG increased only by 113 per cent.

It is clear that, though there were wide fluctua­
tions in the prices of coconut from time to time, in
general there was a substantial increase in the farm price,
witnessing an increase from Rs. 137.40 per 1000 nuts in
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- to Rs. 1266.40 per 1000 nuts in 1982-83.

wholesale prices have also kept fluctuating over
the period under study. as can be seen, absolute prices
also witnessed a very fast rate; the price level increa­
sing from As. 131 per 1000 nuts to Rs. 1410.28 in 1981-82.

1

In order to better analyse the changes in farm
prices of coconut between 1955-56 and 1982-83 we broke

down the period into three year sub-periods. Farm prices
of coconut increased most rapidly between 1964-65
and 1966-67. The second highest increase was bwteeen,0 - . .

'\
.1

O

1955-56 to 1957-J Price decreased in two sub-periods.
Between 1973-74 and 1975-76 it was highest with a decline
of 24.88 per cent. Price declined again between 1970-71
and 1972-73. There was an increase in price in other
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sub-periods ranging from 9.93 per cent and 12.50 per
cent except in 1979-80 to 1981-82 when it increased

only by 0.96 per cent.

an increase in price, other things being equal,
should result in an increase in production. But this takes
place with a time lag. In the case of coconut, which is
u perennial crop, there are two kinds of time lags in the
changes in production. These two time lags are short-term
and long-term. The short—term time lag in changes in

production take place as a result of changes in cultural
practices such as irrigation, manuring, spading, plant
protection measures etc. This time lag= takes place
normally within a year. The other time lag in changes in
production takes place through an increase in area under
coconut cultivation and the time-period involved is the
gestation period of the newly planted palms begining
t0 yield.

Je measure here the changes in production taking
place in the short-term. In order to study the impact of
changes in prices on changes in production we have used
correlation method. we have tried to measure the impact

of farm price of coconut and wholesale price of coconut
oil on production. On correlating farm price and produ­
ction of coconut between 1955-56 to 1981-82 we got a
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co—efficient of 0.035. This was not significant stati­
stically. so a definite answer cannot be given regarding
the relationship between the two. But, it must be noted
that the relationship is positive. A positive co-efficient
would signify that a change in price is followed by a
change in production in the same direction.

To see if changes in wholesale price of coconut
oil had any impact on production of coconut we used
correlation analysis. The resultant co-efficient was
-0.187. This was not statistically significant,but we
observe that the relationship is negative. A negative
relation signifies that changes in price have an
opposite impact on production.

Prices of coconut and coconut oil are to a

large extent determined by excess demand as reflected
in the quantum of imports. Production of the major oil
seeds also had no influence on coconut oil prices. This
may be due to limited substitutability of coconut oil
by other oils, due to entrenched food habits and tastes.
Moreover, production of other oils may not have a strong
influence as it may be excess demand which influences
price.
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The parity index calculation made by us shows
that coconut farmers were in a favourable position.

This is because except for three years between 1955-57
and in 1975-76 prices received by coconut farmers was
greater than prices paid by them­

Parity index, however, is not adequate to explain
the problem faced by coconut farmers, or the absence of
it. This is particularly true of the large proportion.
of small coconut cultivators. Only a detailed class­
wise, size—group-wise analysis will give us adequate
clue about the implications of the apparently favourable
parity index. It is, ofcourse, true that coconut farmers
are better of than farmers of many other crops in this
respect.

P/~ar1s@,t,e,dl fiver Pl-$15

On analysing marketed surplus per acre for various

size-clas§?of holdingsit was seen that it gave a very
weak though positive correlation. The value of the corre­
lation co-efficient was 0.003, which is almost insifnifi—
cant. But on analysing table 6.8 it was seen that till
the size-group 401-500 cents marketed surplus per acre
kept increasing. It was lowest for size-group 0-50 cents
with 471 nuts per acre. From the size—group 501-600 cents



onwards there was no regular trend in marketed surplus.

The figure of 3466 for size—group 601-700 is not taken
into consideration as it is exceptional.

The trade in coconut oil is also controlled by
a handful of traders, most of whom are the millers
themselves, whereas the retail market for coconut oil
is spread all over the country. Due to the lack of good
number of wholesale traders, competition is weak and
prices are not always determind by supply and demand.
The markets for coconuts and coconut products are well
integrated and the prices of coconuts and copra are
determined by the coconut oil prices.

Only about $0 per cent of the 2.95 lakh tonnes
of copra produced in Kerala is used for crushing in
the local milling sector and the balance is marketed
mainly to maharashtra. The copra crushed annually in
Kerala yield 96000 tonnes of coconut oil.

about 3/4 of the nuts produced in Kerala are
disposed off in the form of nut itself by the cultiva­
tors after retaining 15 per cent for their own consump­
tion. Out of this, 950 million nuts are used up in
raw form in Kerala annually.

307
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The share of marketed nuts in total production
was found to be about 79 per cent. The number of nuts
marketed declined by more than 18 per cent between
1981 and 1983. Analysis of marketed surplus per acre

in relation to size of the coconut gardens gave only a
weak correlation co-efficient of 0.003. This implies
that marketed surplus is uniformly distributed among
different size—groups.

The prices of coconut are largely determined by
merchants. Following the import 1c‘0f coconut oil, the
demand for coconut oil from Kerala has declined. This

has had a dampening and often disturbing effect on the
production of coconut.

Decline in coconut prices, even for brief
periods, has undoubtedly serious implications to the
survival of Kerala's economy in general and the
State's agrarian economy in particular.

Hence, appropriate policy instruments have to
be evolved by the government for ensuring not only
remunerative prices for the coconut farmers but also
to avoid undue fluctuations in coconut farm prices.
This would, necessarily involve the creation of a
viable market structure.
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13.35
4.85
0.64
4.51
1.21
8.92
8.42

18.33
29.02
55.88
15.87
22.44
16.09
6.74
5.88
6.18

13.64
11.11
8.02

6.68
4.478.59 1.84 3.18

Area

2.79
9'76

11.70
3.41
7.30
6.52
2.00
3.01
4.38
5.32
2.81
4.09
1.28
1.28
1.77
6.36
3.62
4.99

33.92
23.37
13.61
0.00
3.70
8.02

(D""|\)0 0 0
"*@O\
(A-701%

1974­
75 to
1978­

79

1.10
2.20
1.44
4.09
5.67
1.85
4.31
6.59
3.35
1.50
7.34
7.49

14.35
20.26

6.04
0.46
2.53
QO67

1.43
2.78
1.56
0.00
1.89
3.70

2.07
3.47
2.22

1951­
52 to
1980­

81ljiiljjiiiiil
7.69

27.83
33.06
22.99
32.77
13.51
19.05
12.25
13.89
10.14
24.52
19.08
13.89
39.58
45.58
29.49
36.01
12.41
65.24
61.70
29.91
9.35

24.58
21.20

20.76
14.26
9.18

Production
Yield
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Andhra Pradesh

Assam

Karnataka

Kerala

Maharashtra

Orissa
Tamil Nadu

Tripura
West Bengal
Andaman & Nicobar

Islands
Goa

Lakshadweep

Pondicherry

IND IA
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Source: _lQ;Q.

**“_flngiiiiiii
1951

9.8
1.6

19.0

149.0

0.9

2.3
15.4

NA

0.8
100.0

NA

750.0

NA

9.1
----1. -—.q—-n-¢—-n-Q-Qina---it-I-Iiqnn--ijiiiiijiino

(Number of Nuts)
Q-1*-I-'1'-1-Q-nit!-1-'— —_-'$_c1-<3-pQ_ci1.-1’ --1;-n—IIiqn—ic—uI?iii;gicnn

1961 1971 1981

8.3
0.7

21.1

190.5

0.7

3.8

13.3

NA

0.6
500.0

NA

750.0

32.4

10.6
-p-.1.‘-n—$.-_i-—'-3iiijiifl

3.6
0.7

25.0

186.0

0.9

1.8

22.9

0.3
0.5

316.0

81.4

666.7

34.0

11.1
0-_-ig-III-Iij

-118 ii-_---1-iii.jiiiiiii

3.3

1.8

23.9

119.5

1.0

3.8

23.4

"0.7

0.6
515.8

95.5

525.0

25.0

2

i-ji_ifliij
8.3

.--pi-ijiccn-i ‘xiiiiyiiiiiijpgjjg
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Andhra Pradesh

Assam

Karnataka

Kerala

Maharashtra

Orissa

Tamil Nadu

Tripura
West Bengal
Goa

Pondicherry

iq-$30---ii-qu--1--_._.--II‘.

IND IA

—-u-n*'°'---' -_ --an-—it-'lIIlQu0u»_c-Iflll

Source: Ibid

ll i i i 1-iii O-Q it:j In-In-Q ¢—uiu-.iiq1u|$u@n-1*"-p-1"flu unit?’ I-II. —-Iiiiiiiiithti
Net '?t“_'&‘:riQ'_§df_ .$.Q>~m_ 3&5)

In­----p"-‘-'-q‘c1—"'IIIIi-ani“"____‘_
1951-52 1971-72

0.33
0.04
0.97

23.69

NA

0.08

1.27

NA

0.13

NA

NA

0.53
iii-no----O Qnnqi-Q iiian__—.-_QQ—__—""'Q_1-CZ

0.34

0.18

1.28

33.39

0.06

0.17

1.80

0.18

0.12
NA

NA

0.78

-Iw_$ic-scannin-uric-u—uvIIt@_

1976-77

0.37

0.18

1.67

31.58

0.05

0.22

1.81

0.33
0.11

22.50

4.95

0.77
in-scgi-0-can-u-1i'Z.—-’i—“_“__‘___

313

—_-cu-0-_i;__ZiI_i

xnxniiuig-‘ii



C­

Crops 1950- 1955- 196056 61(Kg/ha.)

T&5LE_l£;§

ccPcn<>a<ius3Qi!i LL_9;f1 1'alant§f¢ci en c0_r9P§ pin  _II1<ii_a
­

Purifier 111185 Lasi ‘Three Qec¢aa<19§:

-Q-Q

51
iiunnqncncnq-nnnunu_1-u--ncnnaomii

Tea

Coffee

Rubber

Cashewnut

Pepper

Coconut
(nuts/ha)

901

202

284

NA

271

5284

963

340

353

720

318

6523

Q-Q-n-uo—._-—-1,-_.q--_-.1—gi-;¢..--~..__ _—_. _ ..>_-, __-~ .­iv-11-nvdlri‘-Qjqatutq

1070

567

365

634

277

6428

- -- -.. .---Q- -¢ —---_-4-1.-_@-‘-.--_--1.-_,—-_i-—.-_mng-_tQc—nau—'—"Q_—¢_—-Q--—_¢——-hi-1.-—1m-0-1-q-—1

— 1965- 1970- 1975- 1980­66 71 76 81
1089 1221

493 814
448 653
596 584
219' 213

5775 5813

1405

490

772

465

277

5449

314

1519

601

790

314

248

5249

'°-¢ --.-_ui—1————Ic-—1_-_—@—-I"'- Q1-1.0--cgixsatcnl--1 n­'-*i¢-jiZI—$¢-ncicnnq-0~—--_Q-nu-pn—»-nnqqniniu-an-In-01-1&--Q

Source: m.K.Muliyar and Prafulla K-Das, "R & D Systems
and their Constraints: Transfer of Technology
in Smallholder Plantation Agriculture", Bacgggogpg

k§hoBon§han inc Perepectives inPapersaigl
L.X

OI? A _?  _ 7‘ i L“ J f-A A }_ bu i
nsioniimarch 12415 1g847Na1ionalInstitute<7  1* 71"’? if ’. ­

of Hhral Development, éyderabad.
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Y;-Al  Qéaa -§$:>;@ex~ce§11 ‘Na; 1921611. .!\1e.tas+.ee and

5_B.esfab1ean@eL¢§:Gaerolenain o1{l§nt_ 113, 1°21 CI.°P§

Crops

Tea

Coffee

Rubber

Casnew

Uardamom

Pepper

Coconut

an-Qiuiiz_—-ca.-1.1-Q.-Qpa­imijijii

iQ@i'I'I-1|n.--II—~-_u___—-u-c1nrc'-~—_-qr~o-——n-.-_- --nut:--ionic-.¢—§---*_g1n1p;—QIiiiiijiijjijjiixpjiciugijiiiiijijii

Eéstmanaged Natiohalgi *""';W_7AGarden average Actual

3100 1743
1575 750
2000 790
1000 314
200 48
1100 233

23100 5249*
-ti--¢.i.,ii ,_-__n_—1-_-.t.¢n---,.--.-__. ,,¢-_-¢--.___—____-_-‘i-_@¢.i_._-Q-n Ii— -—'_-Q-0..-.-Q0-I-0 .-"--P--..-an—q—p¢-n--.--Q---III-I._.--I--—

+ Number of coconuts

gourcez Ibid.

315

--Yiehi;$Q/ha)_a- _ 0- 0 Gap

1357

825

1210

686

152

867

17851

Perbentage
of National

77.9

110.0

153.2

218.5

316.7

372.1

340.0

nu. I­



——up1.iiq-_­iii
Year

1967

1968

1969

1970

1972

1973

1974

1975

1976

Mean
“$I'§_oiii

§i;P>i>L2é  15?. 1

‘C oi i_XTEfl‘f:-L‘n"£‘a;ll s>;ai2*1§; Yielcd Qf _¢9<=.r1o.\1cf¢c

......¢-—¢p-_.i--v-'—-—-——-0i0iii—nai1_—II$I.Q-nits:

ijijjjii”

--¢.<---_-_.- ~_.-.._--.-_--_-—~O'€_1IIII¢II-no-Q0-—icuIIot1w__-"$'¢'

---¢——--—___,.—j
Mean yield of

_ nuts/ha.

921.3

953.3

872.4

865.3

982.8

906.7

719.0

755.8

924.8

884.2

—'._...c1o""'1Ih0—Iq-0'-_I1-@1-'-I-_—.-Q-_,O-Iontfltii-___i

iijiibaiiiiliiiij-1jxmi¢—ZD—u_ia__—@1p

-.~¢_-Q-._'-4--‘Q3—
Rainfall Number of(mm.) rainy days

2424.5

1766.5

3233.8

2669.4

2818.0

2848.8

2317 .5
2500.6

3505.9

2805.3
__--.__...___...-.¢-'-'-0..-an-an-0

_i1_-—<-—¢q-.--0 -i-1200:-0u-no-iiiiibii-u0uiI—0li'iM

—_-­

158

145

160

152

143

164

147

143

166
.11111111 11111

153
_-._--"-'£OQg1@—-g—nno—--1.-npqilvi01-_-'-—_¢n-no-_||nc$—.c—-I-vi-—

316

10:-_I.iq1ic$§_-$1.--‘XIq_x_?'qii-iiilcncuupifilfl

5
--ill.-"1-ins:-0--um--1013-n.Ii41.unZiq-n-:1‘

Source: Mathai, K.5. Panicker, A note on the relation­
ship between yield of coconut and rainfall
pattern in the backwater region of Kerala,
yglrlaiczccnglBirgit lie sea I911 110-9 mall pf. Ker ale .1978, 16 (21}‘p.2541 '"'"' T7r77*7'*
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________>._____,'_.._.-_---_ -. I-—-1--to-_-—_.._.-.--_-...--u—-1--__¢----¢--pa;-ni1n—n-1' -—*"i—_I'I@-I-n—-"@-F-II'—;uu——-on-cqun in-1.-pu-ac-o__¢—_-Q git -gc|@.1m—-n-$Q- —-nl-_nn—-n—-pi.-nunijiaunu-njIii'—q1II-—1ui—I-iiiiii

Treatment Total production Mean yield of

Q

q

Q

f
f
f
m

In

U1

Note

source

iniii

of nuts/palm till nuts/palm in1977 1977
106 51106 51102 47123 56107 4083 4381 43115 42117 53

—-'1->-an - ' _ w -Ag--nfiunc-u¢\--Q-In-Qijxqciui 7'9D i iiiiz-ii-¢i—_-O-Iiiianxjnd-_——_-1-—‘ijic—--niuuga-Q i-—I-I ¢.—~-_-_—--_i_-—- i-_u--¢---—-Q-_¢_--_-n -Q-an-ID:-nI_-nuns-juInII—u—u-unculuixuil c-otncnnl-tilt!-In-IIGIIIQ--1-1

q = depths of irrigation water, viz, 20,40 and 60 mm

f = Irrigation water gar cumulative pan evaP0rati00ratios: 1.00, 0.7 , 0.50
m = Fertilizer mixture 500 - 300 - 750 — 170,

750-670-1500-170, and 1000-1000-2250-170 g/palm/
year of N, P205, K20 and MgO

E.V.Nelliat and P.K.Padmaja, Irrigation requirement
of Coconut and response to levels of fertilizer
under irrigated conditions during the early bearing
stage, in é.V.Nelliat (ed.), Agronomy, Soils
Physiology and Economics of Plantation Crops, from
proceedings of the First Annual Symposium on
Plantation Crops, Placrosym-1, 1978.



-_.-¢-‘.0-Q-_"--| 0-up-—q,._.—-'1--venom-i-mpinl-cw '--n._-o-—--——.<-ucncnn-'1-Iigqo-Q--@—_-ni@_ -21- q-n;pj'$‘cii"-‘CI-10'-<pq—n@_-—-' --'__Zl-Quinn-u_'__—in-Q--01-m­1i"I'c-are-Q-_in-nu.--.-n1—b--.u1olII_.---on-Q--pu—nc$—_cnn—_-II;-Qu-n—_@_-Q—"-In-Ila-n£c_——i—_?ijI|_iq_.'-—_—_i—-jc--$1-giji

Treatment Yield of nuts/palm/year
1977-78 t0 1980-81n

flit-1

l"‘£B_‘-F..- 3*.-9

B<e§P9in.s_e  ;;~‘1¢T_ _P.ael,.ms te 11Z1Ei§;1a_t_i9!l_?‘"1diF¢5P’¢_i}i Z9125

ijliiiji 111 iliiin-viii

g-Qiqljnon-0-cas-urea-n_I0 I-v-i-to-Q-.-.-_.q---1 -in-@1--cq-—-an-_§_jijiijiiiijiiiwijiiifliiiiniiii

65.3

60.3

55.3

66.0

60.0

54.5

55.0

62.3

63.8

29.8

20.8

26.5
28.5

Sig effects 1 tem and tm significant
at 5% level

iiiic—__-ii-13-! Iii10¢-niiiiiiiii

Note: (q) 20,40 and 60 mm (f) IW/CPE ratios 1.00,
0.75 and 0.50 (m) 500-300-750-170 (gms NPK mg),
750-670—1500—170 and 100Q—1000—2250—170

$ource: E.V.Nelliat, P.Gopalasundaram and K.Sivaraman,
"Irrigation cum fertilizer experiment from early
stage of growth," 5nnualReportU1981, CPCRI,

11111 ii iiljjilii

aiding-Q-n--oQnci1—_iI_0I—I—lI@jiiiiiiiiiimi

Kasargod. 2Wv”““'2 ' 25’25:2
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;_‘§fE.*xIt‘C.“*_f_-L-)_Ir‘O <1Lu¢3>i<>n Qhca ra,¢t@;i$i@i§_$

9-... Q»--.-.4-v---~—-I».-~ -u‘-Q.---.--_.-nn~lI--'1»-ax.»-v---. ' ‘° ..-..n-~ -n-_--¢--Q‘ _‘ ""_— 1 ¢—-_ncn.'_'-1- cw-nu-""---w "_II""-"-"OI—nui°-_ nu-nun-Q13.--n--p1|¢¢—--—-Ian-Q‘-—0—0---'—"U$-‘—‘”--——@qig|giQiq-Qunnliu-$q1uu—0I0-gay‘-@—_‘_jQ_|-.Q--"@in-I01-tn.-3*-'-_'$._1ili—-.O—I_-a¢|_I-_c@Qijniiij¢_ iiifltijpi-'@'lI__1ii_1iivIII-< -Q0-1

Fertilizer No No NoTreat- NPK: nuts bunchesnutsment 12-4-28 per per per(Ib./palm) palm palm bunch

No Percentageflowers set
perinflore­
scence

A

B

C

D

E

2 59.8 12.8 4.7
4

6

8

10

14.1 38.4
70.6 12.7 5.8 16.1 39.4

73.0 12.4 6.3 18.7 35.2
58.8 12.7 4.6 12.6 39.4
93.0 13.9 6.7 18.8 39.6

iiiiii,____—-p—l—_--n—n.-_.--.41-u-pi--.-------Q-—--i21--ocu_-—O-In;-:-cu:-Q-—.c--on-g_QIi$—0-n-qunnnxaanu-1'-qt-tqcnn—-.4-n-‘Iii-1.-nrtiiiiiiiiin-Iiciiin-niggifltibflijin-.ci$I|I1'——a1-nliijiicuzito-Qjiiiiiii QQ i its-1 " —i- 1—i—‘—‘4 ——

Source Compiled from "Results from Florida Hillside
Experiment F/24, 1978, C.I.Barrant, Agronomy/Crop
Physiology, 18th Re/prt of the Research Department
(1978), The Coconut Industry Board, Jamaica,
West India, p.31.

8
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1.Pr9999iivit¥ Pf 99¢°nvi fine @9993 in
so ea. lie we Year eQeie.lde..Mi1Xe9, .!?.r§>2.ei21-1 ofixjeeuruime out

Treatment

Coconut
alone

Coconut +
single hedge
cocoa

Coconut +
double hedge
cocoa

u---n-<@_ o _ . - - _ - ~ Q—.-_a----—­in-xia-GIO-‘<10:-nan:--——i

Source

xqcnqa-no-_ ——_- -1-—Ii —_I—I--—q-oi-4.1;--Q-—.-----_u_o- -Q---.1-@. -_ia-n—_—-i-xn_--_----1.--.__-_.—.,._-_—-=3;-o._pQticut _——I|linciI'@1aii @IQq_iu10-on-£100-n__iiiiiiiiiiiiiiiiliiiiiiiiiiii'1'? ii

Average yield of Annual increase in
coconut palm productivity per

pi99fisL2almLy¢@;2- hal ever the pref
Before After meéperimentallevelplant- plan- Hesp- oconut Cocoaing ting onse (no. of (dry
cocoa cocoa nuts) beanskg.

Plant popula­
lation per
nectarejiéwttw
cb¢¢nu£'"cba6a

175 — 73.25 120.39 47.14 8429

175 350 66.50 112.53 45.53 7932 200

175 650 50.45 108.95 58.50 10237 275

-qu-_.,,_-Q -_-._ __-Q--‘Q-¢—@_--—--1a-Q-_-_--n,___--1.,-_-Q.-_--_-F—I-—pi$—-qty-n--4—----_1_i___—_.-..-—.—,_ —_un_.__v—n__--0,--__in-._'-.-an-1qq|I"—-nun-1.1--|_1Iin-01--n—1-11njQIDq1¢'.¢-I.--_1q—.¢iQ-pg--n-0ic1u|@—-.._.-.c$ -___";-_-_-,_,—-__1n,_._

E.V. Nelliat, K.V.A. Bavappa and
P.K.R. Nair, "Multi-storeyed Cropping:
New Dimensions of Multiple Cropping
in Coconut Plantations", World§rop§.
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%"~Yf%I§?§pee¥<i§_l§1,rP_e.rp eP§1ra/tree pfprom M_u_luti$3@,<>.rxed

Qfqxzprion er  £0 ererair i~‘>,inqple@_Hedss> 1"i’°h-_C°.° enrut

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

i'¢'-|.1Qn—-on-_—-In»-QQ iiu-an-_--.'_--qgu-up-QII1iniiij-‘Iuziininoixticltqbiqqhdjiniiijtltii-in-pclti I

Source

Quip?  Pil\@§12P1.@1Ql@u¢,’§al‘?.

82

69

108

122

115

124

81

80

122

117

03.19"‘. 0-to-Q‘-n

pode)

3

4

7

12

27

31

¢v-u_np-.'_*_1iC—IIu-Q;-Q

0.280

0.295

0.240

0.700

1.000

0.610

____—__flflfiiQ_q1cZ-Q¢Qi-piniiqnn

Year Coconut Cocoa Pepper Pineapple(Numbers) (Number of (Kg.) (Kg.

322

-q-_'—‘—___-zng_n-_-—-‘II. "#1c-I-II'*"-u-0--0'-O-—"~_--'-'9'-"'¢u.¢--—qn¢-u-nqiuloliin-nu.-cnn-I-""-*_ —_¢1-n_3‘ann'—'iIii--—— 0-nicnniino-1.-_—_"-" ---_¢—­jii.-_.-.u¢__.icnQi-qdbiiil-ic-u—-.-.-— -QCIIII-no-BI1—-icncnuuuc-—-II!—..—n-IUI’IIl'lII¢@§i—-1—.iic-mic-Qua-Q-_-SQQ11-I-i ic——­

1.100

0.850

1.000

1.000

1.400

0.900

0.880

Q----nu-qua--_¢-Q;-u——j-1_u—Qiiiiiiiiijjiii

E.V. Nelliat, K.V.A. Bavappa and P.K.R.
Nair, "Multi-storeyed Cropping : New
Dimensions of Multiple Cropping in Coconut
Plantations", Wor1dCrops.



wmdHU‘vHHO2¢__QCOHpGpCMHm pDCOUOJ CH OCHQQOHU wdafigdflg MO WCOHWCQEHQ gwzilllllllllllillllll II" -' 1.! ll2 _ _ _ (__._ _ __QU H OCHQQOHU UQ»QHOPw'HpHD2= _HHMz _m_¥_& “CM ®QQM>Mm _<_>_¥ “pMHdHwz.>.m “0UHDOmI’ ' IIlllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll llllllil '_| "_l'- 1 E! "_ III ti 1 Ill Illlllllilllllllllll llllllllllllllllllNOP __v‘ wmmNOP @¢@' QPW@P.@© ©__O@@N.@F OM.P@m@.P@ @m__©O¢.Nm N@.F@¢P‘®F@PMmP'NP@_wHmm> w@mHm>mQHQQMOCHQ+ HQQQQQ+ ©0000omo + QDCOUOUHQQQWQ + MOOOUo_@ + PJCOUOQGOOOU+ QAQQMQCHQoOO_ + pDCOUOUMOUOUooO_ + p3COOOUU®pWm>Hm£ N HOMpC®EPm®Hp _E_UmWUOQ MO MPCMHQ fimUmmm>{ lwpm MQHQ_Oz HMFOH MO_OZ ‘ Hm0%NEHmm\H®m WSAMQ WWQHU pcmepmmgh Oz HmAmzv QHQQMQCHQ A_ E ’ ‘N \ wyflc %O\fid®H> mO_Ozmo UHwH> AmpoH 1 ¢ AN moooo M ‘l“p:CouoUlHllllllllllllllllll ‘ “ ‘ HUIIIIIIIIIIIIIIIIIIIIIIIHIIWH}M‘ V‘F'lHU‘lI ‘ ‘ 1| ‘LII ‘ Iw ‘ HNIII lidII “llI'IllllllIlIIllllllllllllllilllllll llllll|l_lllIllll|lllllllllllllllllllllllllllA A K 95? E A U_8MmnHdH qmgo pm Dmfimqcgu m%__§__§H%___oHm H: :_qm’CO_Bm|zwgLO _c_NmM 5 \wm&U pd QHQMQS Md §|!mg_ lU_5__H_5 gmd “Elm;¢__< wAm<H



L'Y;1?3l-;_ie;_r.;‘?~-J2'5?

1oera<-.21. oIoe£>_<.>..1".i2@3‘2 if

1.
2.
3.
4.
Area
£*.I‘ea
/\r€a

-2 &--Q-1-in-1;-Q--no-—a-up-in-_p--.‘—_-9-Ia-we-04--Q--_-..--*-4-Q.-1 ——n--Qpqntuiquqqnpupanponunnntn—¢_-_1v-1-_»_pn.-__-——__-_-——____—¢_-n1q_­

19152791 2
Net cultivated area
Gross cropped areaCultivable area
9;1}iz.iyat@9; 31159?!

under autumn paddy
under winter paddy
under summer paddy

Gross area under paddyw
.-"*.I"C '3

.~-‘.198 C1

.--5.I'C'El

.-~.I'€ ii
1-'1 ]_‘(? Z1

1-.I‘~11= E1

f‘\]§C(i
HIE? a
are 8

Area
Area
Area
Area
Area
Area
area
1'\ri!Q
urea
ore

z4.I‘Ga
nI‘e&1
-Krea

u-_-_>»- -_n-w-—--Iv-- -¢..- ---— .--¢-p-_..--_--_-Q.-.¢.-.-._.._-— -._...¢----_ --Q--~—v-o—----~--v-----p.-—-q --Q--1 .-_-..-Q-QOIII--_--quiz-Q;-.'“"'—q-—--10--.-¢. _____._ -Q --~p~_.--. -p.o- .._,_,,....__ _j-Iigpliticiuuii .3.-QC-I X@_——-u-n-iup-o..uu~—1-._-0-n-_;--»—@o-oc-_-i-—0-_..—.-¢-g1gj—_.-_ii-Q-|i1i._-..i_¢i—-01:--.-___,—-d1-‘Z-._qii -u—-__¢-@..._.

under food grains
unuer tapioca
under coconut
under arecanut
under easbew
under pepper
under Ginger
under banana
under banana 6
plantain

under pineappleunder fruits
under vegetables
under food crops
under tea
under rubber
under coffee
under cocoa
under fodder 3

en manure crops
under sugarcane
under MQHQO
under jack

Source: Government of Kerala, Department of Economics

2189172
2981279
2362099

397232
383706
104031
884969
926069
326865
692945

76618
109057
108251

11671
11155

52280
8971

316565
327889

1909205
37698

206686
41778

18800

7596
68215
50174

--Qi-Q-—¢u-0-n—n.-­-quip-n-Qnpiai

1gag-§1

3

2179590
2884840
2379087

349243
354132

98324
801699
841670
244990
651370

61242
141277
108073

12662
14318

49262
5419

345679
312994

1778001
36164

237769
57949
23506
12907

8041
62574
61918

-1¢_.-Q--0-1-->-----—--1» Q-a-—-9-_.--‘Q;

1981-82

4

2189850
2905257
2381847

347077
356074
103700“
806851
846193
248069
666618

61251
139960
108242

13447
14068

49989
5373

340490
315675

1781932
35625

237769
57949
23381
11818

8381
60181
61037

and 3tatistics,5tatr§trc5for Planning,Trivandrum, 1986'p,777' M 7““""

2!



gt 41,5.LQ3Q'?i°£14_~ .1.

O0
DJ

I~---I .,...-no _-_ ...._a-§-4-_;--_-~u-1- —¢~_,__.- ~-+-v -.--.-,_.,__,_,,_.,_>--~- --4--» ,_,~.,,_, ,___-<4-.-‘pun-n,__.,’---nun-H-— .--pa--I-—--—-'1'-<QIIIlO¢-cacti--0-1-u-c1U—I--nI~—~_-_—_---..._.-_-I10-—-0@1I-II-—--6--—»-—-—--1‘-0-wan --ac-w—I-q|no~—-II'0-P-Fina:-Q"‘4““' -0-inc-we--vq-_I—O¢-Q--p6-q11010-0-‘Iii--Q-Q‘-_¢II~-—-|_Q-_--—---pinaij-_.nn-1.1-III-|ZII_Q"<——an-as-cI——q-Q-0-UIQIIO-"'II$I1—--u-0---1

1.
2.
3.
4.
Area
Area
Area
Bros
AIQ&
MTGH
AIGG
Area
Area
Area
Area
area
Are a
Area
Area
A198
Area
Area
Area
Area
Area
Area

an gm un­

-nu-nc.—nnnn§

1982-83 1983-84 1984-851 5 6 7
ii&Cji—i—l“iiiij--iijj

Net cultivated area
Gross cropped area
Cultivable area
C ulliavate 91.

under
under
under

3 area
under
under
under
under
under
under
under
under
under
under
under
under
under
under
under
under
under
under

autumn paddy
winter paddy
summer paddy
under paddy
food grains
tapioca
coconut
arecanu
cashew
pepper
0i09@r
banana
banana
pineappfruits
vegetab

t

5 Plantain
le
les

food cropstea
rubber
coffee
cocoa
fodder 8

green manure crops
Area under sugarcane
Area under mango
Area under jack

:1‘-3 u-now-ail —_ qn-0i

2179754
2862073
2381847

342669
352273

83548
778490
813370
227617
674378

60816
141307
107467

12662
14126
48038

4466
335279
290650

1714378
35205

256283
57905
18234

10154
7814

60205
59990

n-out-1 Q--1--Q-Q-QQ-_n-|_Qc—Q-'@__‘_nQa-——1-—-an-up-Q;-0-_-QI—'an-1nQnnn-ficuninnniiQ-II-.7131-nQi£ni——Iun0_-.qi_|Qii—.i1—-_@inu¢u—I%.-1­

iiiiiji
2180355
2861702
2379756

327733
324560

37743
740036
775967
233010
632231

59604
142339
106143

14333
15135
49593

4703
333345
300145

1690125
35021

271200
62363

$13052
11467

3034
60201
53370

Iii."1—l-"Q-can-i@_cip-.--:10I-Q-ta-one--1-inijtqij

2184423
2874643
2383400

313611
326312

34956
730397
764576
216742
637433

56773
136363
105335

14537
16123
35294
4336

332463
273309

1650794
34976

311976
64009
17360

10588
7839

59984
58052

I iguiiiilnbnnqjiiiuin ¢—-Q-‘--*3.1-on-1



IIIIIIIIIIIlllllIllllilllI‘lI! IIIIIlllllllI I " ll! ‘ M "8, I II "_""lll'w_ ‘Q ®mO_ *G:HU:fi>MHH _mdHCcmH&nOMwoflpwfipmpm M muflfiocoofl mo #QmGpHmQmO _mHmH®M %Ollllllllllllllllhi \ _J‘ _I_ll ‘I J ' \_ _'\ _" /‘ |\‘ _\ ‘IrNC rxw NwohjofiIll! ulllllillllllllllllllllIf “ I1lllllllllllllllllllllllmwqhmo _wNNm© wbmwbw m_®@©© oFm_m© mwmwqm mpmpmWQOCW_@NW@@@FO¢FNN@¢O@@NQWQNQ@P©@@@mO@_mF_®¢@@©@¢@N@@NPNQWQGOQQP@P®_mN_@W¢@_OO_@mPC©®w_mN@N@®mw@ON©mN@@_¢_@Q@PO©©¢§O®®N®_O@Pw©@@P@@NwPDmfiwN@®®@OPGQOm@©@NN_@F@@_mN®_FWP_©P®O@®__N©wF_@®FNFWFNrOFF@@@WWOWFQ@?@P@®_@NNN_WF@PFmN©"PmF__@FO@WPPNQ¢¢@¢@GFMWPOWWNF©©v¢@PP@@@¢@@NNOmOV@_®@O©F_©®_@P__@¢__m©@©P_®_FPWFwmH;V%UHHPnHQL‘pmcQQ@OHmfié3mmH¢©_fl{imAm<Hmwwmwwwvbogwmgpw@@®_Oowomwmbommb¢P_m®_wm¢NwNbmPOw@WFOVFEDHUC®>HHHWHOCMCCMUUQC>“0UOMH£NOyEMHDQQMHMJpmsmammHDQUHHHE®HS¥mCHmHxxjvEM>®pPOM>®QQ®HA£mppH£MEMCm£p®CQHHJU@®|¢w@_ ¢®'m®@_ Ww|N@@_ Nw'_®@_ _®'O®©_ ©Pl@P@_ PUHHPmHQI," I 11 “ J[ , P ‘ ‘I I‘! Y 1‘  llI II “‘j l l llllllllllllllllllllllllllllllllll I Illlllllllllllllllll _ II ll'llll



._..._.P re ¢.L~*__._<*"ti.<;>.nl=<>r1ir 21311139 ;:i@_@;1l=i£l.;.~f9QSlsieisésrsleé

avw ,-4,

l(3*;3;3I~..1La.. 3._1£\_ 3.11.._ _-_---Qnf v.__

-_ p-Q1n$¢$—jl—.I_j.-I—|-axnuxncx-ecu‘-"'5-—-pa-$0--—_--It-Q-P an-Q 1_IIx——unn-so-_niI—I1OO1iMm q1pji-0110-1u1—_ii-0&3-I-Ii-.—IDfi@@_u-Q1

Crop

1

1?<>2§13  39;rr<?Jss

Rice
Jowar
RagiOther cereals 8Pulses \
iugarcane (gur)
Pepper (black)
Chillies (dry)
Ginger (dry) _
Turmeric (cured)

1975-76

2

millQtS

Cardamom (processed)
Betalnuts (million nuts)
Banana 8 other plantain
Cashewnut (raw)

1364867
1438
5001
3297

14900
41831
24580

2442
28840

2608
2050

11387
395042
122360Tapioca \ 5390217Jack fruits (in '000) ­mango ­

i%}1‘L2_?-L
Groundnut
L.) O S £3 1'11 U rn

Uoccnnyt‘(milli1n1 nuts)
Cotton (bales of 170Kg)
Tobacco
Tea
Coffee

35268
4271
3439

10273
1230

43264
14395Rubber 128769Cocoa —Lemongrass oil ­

ii‘; -1-injj--Ill -—l¢-1-"Q-Q1:-cpl-on-1 1—o-0-rilliii c-n1—_-uI—IP'—-—I-I—-|__-Q.-Q11-u-anon-nnno __.....-_,.._—__-—­i—1inQ.II@fiI_li

iiijiii-:1-i ---Ibfiliiiicnnfiioi-it-1-1;--1-in-_iujiiijciix-in-1:-_—_|i-_iiciu1I-uizpx-sin-0-.

1980-81 1981-823 4
1271962

845
1131
1768

22479
48178
28519

1064
32039

6141
3244

10805
317405

81900
4060911

261764
281873

8225
3833
3008
9847
1015

50716
23540

140333
3020

267

Ii “—___igtciiitbj

1339393
525

1100
1798

22286
49749
27511

1154
34379

6027
2800

10702
327525
78898

3745142
248232
280017

8572
4000
3006

10724
1050

45467
33655

139455
2894

232

--——q@-1-""‘--1-‘an-in-i1—i'I—

(in tonnes)

-— --$1@--4

Source: Government of Kerala, Department of Economics 8
Qtutistics, §iQtiStlQ§_fOIMPl&finlfiC lrlvandrum
1976, P.17 777777771

C0
PQ
\7

_i :_2_,  14,! 7



TABLE X 17 C td221020122902)

up-cc:-u-0;--‘*-' Q-4n"""-1->1--—¢----en"'~‘--0--_--""" -—I~no—n----.q-<4--6-——I0-I-‘-1­unu-cnny-en-uu__ 0u—Ii—_4-_—_-n--..—Inc|———a-—'—I-up-an-av---0-—lI_—unIn0

Crop

1

§999,CI9P§
Rice
Jowar
Ragi
Other cereals & millets
Pulses
Sugarcane (gur)
Pepper(black)\
Chillies (dry)
Ginger (dry)
Turmeric (cured)
Cardamom (processed)
Qctalnuts (million nuts)
Banana 8 Other plantain
Cashewnut (raw)
Tapioca
Jack fruits (in '000)

N9n;f9OQ;9FOP5
Groundnut
Sesamum
Coconut (million nuts)
Cotton (bales of 170 Kg)
Tobacco
Tea
Coffee
Rubber.
Cocoa
Lemongrass oil

q_.-q1¢---an-—_._-Q-a-op-0.».-Q-Q _-Q‘..--—-In-1._----¢--.._v-— -1|-...__-—-3--,.._-_ xpqliq--uni;-1;q_q.___-,___u-Qflxtflo-Qnqq-on-nn_nu _--Q---—i@n.p----I—I-sxni-xIn¢—n—_—_'iq—.4-_--p——cn_v-|-.

on-1nu—n-— —._.---- *6-iuuq-I_o_u--Q -—¢~¢u-_cl_Q-_a-—1Q—¢I—_-—i."""_'I­Q-tint‘-Ian-Qn1IIiiCI_-qiIn—IZiiiiiI1lIDIi'i&_i

1982-83 1983-845 6
1306197

507
920

1511
19904
82135
24526

1143
31581

5192
1900

11027
291399

75495
3848718

254946
267489

9074
3648
3184
9336

987
45439
21785

152662
3173

341

iiiiifliijQqp-—-‘Q:-n1I—_——0

qjliiiiiij ii

1207916
661

1028
1829

19912
87062
24549

930
36705

5841
1963
8318

316653
77375

3903169
242417
190655

8578
3838
2602
9969
1016

44214
9465

162212
3936

323

_'-'ii¢Qg@xc—1¢n-iI—_P-—-1I-'i1¢-Qiiq-1-—a—.-I-I>*--1‘

(3

1-01-u-0-Q1—x1—-&-_ij
1984-85

7

1255902
926

1000
1009

20384
42754
17350

912
41240

5186
2850
9269

331192
72294

3694270
220409
193327

11768
3632
3453

10010
981

56329

188900
4536

351

-_->._ .-_.__.__ ..._-‘__1.‘--_--6-~—~ QF“

2!



llllllllllllll illllllllllllll IEIIII llllllllllllllll I! lllll l‘l"-¥ -I’- lllllllllllllllllllll llllll-IIIIIII llllllllllllllIIllllllll|IlIllll"II!llllilIllllilllllll llllllllllllllllIlllllllllllllllll. ‘I _ ufl._\_ ' _____“"  ‘ Hiilhk “‘ H ‘V ‘ ‘ ‘H “'1 ‘ ““_'\MJ“‘mm m GNQM *¢:$TLr>HHH Ucflccmflm HOW mUHpmHPm4wmoflpmfipmpm M mUHgO¢¢Q mm Hcwfiphmqmn _mHmHwM Mo pcmECHw>ow umuhjom®@W@ NOQN ¢m_m ©OO@ ®OO® ofifim m@mPm€fi¢NOPQWW?QNP@NWQWfifiN@_NWN¢N"@FNWM?mp“NawnN©_m®NmmqwmOwmm_Om_OpMNNO@NN©W©NNQP®NCw@@®NWW@¢OWNFQW@FWGENOGN P_@WT? ©@¢>¢N WQNFF Ow_®m §¢@¢VW FNWW? W?OON ®@PWWW ¢@NODW qqmDEW ¢@®@_@WN@"_WQM@©N@©NPQwmfl¢O¢mm?wN¢QHOCMCCWUUmC>iwUOxfl:No%EmH:QQmHmEpmsmflmmH3£UHHHEmHDxmCHmHxxSUHEm>MppOM>0QQ@dHimppflspamflmcpfimCOHHDGE3HUc®>HRHm®l¢w@_ ¢®lM®@_ m®|N@@_ N®'_®@_ _w|O@@_ ®F'@P@_ PoHHPmHDll! l|'|lIlIll llllllllllllll Illlllllllll!alllllllllllllllllllllllllllllllllll‘ II'll $ll|lllllIlIl| Illlllll Illllll III lllllllll llllllllllllllllllllllllllllllllllllllllllllllllAmpgc COHHHHEV ‘U‘J‘ galywq‘ ‘ VN N ‘R“jA$\‘W€\ M\mWH3hpUHHpWHQ L “jCOUdQ MO COHpUDUOHm@_ { M4m<P



LIST OF STATISTICAL TABLES

"3
O



;£J_7l-_STf lQF§I ‘i_\C;1_.'?l?_L_‘5rv1.—:—;_£;Cl;_\;L:‘;— I/\QL

World Production of Coconuts and
Copra (Annual Average for the
Triennium Ending 1976).

Oil Content (Percentage) of
Different Oilseeds in India

Area Under Oilseed Crops in India

Size of Coconut Holdings in India

State—wise Area and Production of
Coconut in India (1976)

Area and Production of Coconut in Important
Coconut Growing Areas in 1982-83

Average Production of Coconut Under
Different Plans

Spatial Distribution of Average Area and
Production of Coconut in Each Plan Period

Average Productivity of Coconut in
Different Plan Periods

Compound Growth Rate of Area, Production
and Yield of Coconuts in Different States
and Different Plan Periods

Area Under Coconut Cultivation in Kerala

Analysis of Trend of Area in SUbPP8IiOdS
of the Period 1955-56 to 1982-83

331

BaggNol

15

16

17

20

21

22

23

25

28

30

37

39



2.3

2.4

2 4(a)

2 4(b)

2 4(c)

2.5

2.6

2.7

2.8

2.9

2.10

2.11

2.12

2.13

2.14

2.15

2.16
2.17

2.18

Uistrict—wise Distribution of lnverse
Relationship of Coconut with Other Crops

District-wise Distribution of Inverse
Relationship of Coconut with Area
Uncultivated

Trend of District-wise Area Under Coconut

District-wise Area Under Coconut
in Certain Years

Productivity of Coconuts in Kerala,
1957-58 to 1982-83

Estimated Average Yield (Nuts) Per Palm

Percentage of Nonrbearing Palms-Under
Various Categories of Diseases

Estimated Loss in Production

Decline in Yield and Reasons

Trend in Bearing and Non~Bearing Palms

Percentage of Nuts Harvested in the
Different Months of the Year

Seasonal Variation in Yield and
Quality of Nuts

Size—wise Distribution of Productivity
Productivity in Unirrigated Coconut Holdings

Productivity in Irrigated Holdings

Productivity According to Quality of Land
Output Per Labour Input
Effect of Quantity of Rainfall on
Yield of Coconut

Effect of Number of Days of Rainfall
on Yield of Coconut

3132

42

45

46

47

50

52

53

54

56

57

58

60

62

65

66

67

68

70

71



Correlation of Area Under Coconut
with Area of Other Crops in
Trivandrum District for the period
1957-58 to 1981-82

Correlation of Area Under Coconut
with Area of Other Crops in Quilon
District for the Period 1957-58
to 1981-82

Correlation of Area Under Coconut
with the Area of Other Crops in
Alleppey District for the Period
1957-58 to 1981-82

I

Correlation of Area Under Coconut
with Area of Other Crops in
Kottayam District for the Period
1957-58 to 1981-82

Correlation of Area Under Coconut
with Area of Other Crops in Idikki
District for the Period 1957-58
to 1981-82

Correlation of Area Under Coconut
with Area of Other Crops in
Ernakulam District for the Period
1957-58 to 1981-82

Correlation of Area Under Coconut
with Area of Other Crops in Trichur
District for the Period 1957-58
to 1981-82

Correlation of Area Under Coconut
with Area of Other Crops in Palghat
District for the Period 1957-58
to 1981-82

3



A 1.9

A1.1O

1.11

1.12

1.13

1.14

1.15

1.16

1.17

Correlation of Area Under Coconut
with Area of Other Crops in Malappuram
District for the Period 1957-58 to
1981-82

Correlation of Area Under Coconut with
Area of Other Crops in Kozhikode District
for the Period 1957-58 to 1981-82

Correlation of Area Under Coconut with
Area of Other Crops in Cannanore District
for the Period 1957-58 to 1981-82

Correlation results of Coconut Area with
Items Under Classification of Area of
Trivandrum District from 1957-58 to
1981-82

Correlation Results of Coconut Area with
Items Under Classification of Area of
Quilon District from 1957-58 to 1981-82

Correlation Results of Coconut Area with
Items Under Classification of Area of
Alleppey District from 1957-58 to
1981-82

Correlation Results of Coconut Area with
Items Under Classification of Area of
Kottayam District from 1957-58 to
1981-82

Correlation Results of Coconut Area
with Items Under Classification of
Area of Ernakulam District from 1957-58
to 1981-82

Correlation Results of Coconut Area with
Items Under Classification of Area of
Palghat District from 1957-58 to 1981-82

4



A 1.18

A 1.19

A 1.20

A 1.21

A 1.22

3.1

3.2

3.3

3.4

3.5

3.6

3.7

3.8

3.9

Correlation Results of Coconut Area with
Items Under Classification of Area of
Kozhikode District from 1957-58 to 1981-82

Correlation of Coconut Area with Items
Under Classification of Area of Cannanore
District from 1957-58 to 1981-82

Correlation of Coconut Area with Items
Under Classification of Trichur District
from 1957-58 to 1981-82

Correlation of Coconut Area with Items
Under Classification of Area of Idikki
District from 1957-58 to 1981-82

Correlation of Coconut Area with Items
Under Classification of Area of Malappuram
District from 1957-58 to 1981-82

District-wise Production of Coconut in
certain Areas of (Kerala)

Trend of District-wise Production
of Coconut

Production and Yield of Coconut in Kerala

Analysis of Trend of Coconut Production
During Sub-periods of the Period
1955-56 to 1982-83

Yield and Area Effect in Production Change

Size-wise Distribution of Production

Percentage of Farmers who cut
Unproductive Palms

Reasons for Not Cuttinq Unproductive Palms

Size-wise Share of Incentives for

335

=27

98
.‘\

100

101

102

105

106

108

no

112

114

117

118



3Q1o

3.11

3.1

3.2

3.3

3.4

3.5

3.6

3.7

4.1

4.2

4.3

4.4

/'

Proportion of Various Agricultural Incen­
/‘

tives in Total Value of Incentives

Share of Incentives Received by Coconut
Farmers According to Size-groups

Yield of Copra (ib/acre) at Different
Levels of N & K

Economics of Manuring Coconut at 50%
Subsidy - (Small Holdings)
(Based on an economic analysis of the date
of the NPK Experiment at Bandirippuwa)

Economics of Manuring Coconut at 50%
5ubsidy when Capital is limited
(Market Price of Copra at M.18O/Candy)
(Based on an economic analysis of the data
of the NPK Experiment at Bandirippuwa)

Response in Yield to the Different Levels
of Application of N, P and K Based on
Combined 10 years Data

Main Effects of N P and K on Nut Characters

Manuring Schedule for Young Balms

Manurial Combinations of Organic Manures

Use of Variety of Palm for Replanting

Opinion About Hybrids and H.Y.V.

Opinion About Advantages of Hybrids

Density of Cultivation and Yield
Characteristics

3138

120

123

126

132

134

137

138

142

144

148

149

150

152



4.5

4.6

4.7

4.8

4.9

4.10

4.11

4.12

A 4.1

A 4.2

A 4.3

A 4.4

5.1

Effect of Palm Density and Levels
of NPK Fertilizers on Yield and Quality
of Coconut

Yield of Nuts per hectare for the-Years
1972 to 1976 and the Mean for Five Years

Effect of Mixed Cropping of Cocoa.on
Productivity of Coconut Palms and Reasons
for Increase in Productivity

Yield of Coconut Palms Under Mixed
Cropping with Cocoa

Reasons for Increase and Decrease of
Yield Due to Cocoa Intercropping

Effect of Intercropping of Tapioca on
Productivity of Coconut and Reasons

Response of Different Yield Groups in
Coconut to Summer Irrigation

Impact of Modern Practices on Profit
Compared to Traditional Methods

Comparison of the Performance of Various
Hybrid Palms and the West Coast Tall

Seedling Characters of Coconut Hybrids

Performance of the Three Hybrid Types
compared with Tall

Mean Yield per Progeny of Experimental
Material

Estimated Labour Requirements in Coconut
Cultivation in Different Years

337

153

154

157

159

160

162

164

v

170

172

1'74

175

176

180



5.2

5.3

5.4

5.5

5.6

5.7

5.8

5.9

5.10

5.11

5.12

5.13

5.14

5.15

5.16

5.17

5.18

Material Input Requirements in Coconut
Cultivation in Different Years per Hectare

Costs of Investment and Maintenance in
Coconut Cultivation

Estimated Cost of Production of Coconut
in Kerala

Estimated Returns from Coconut Cultivation

Cost of Production of Coconut

Economics of Coconut Cultivation, 1983-84

Estimated Annual Cost, Revenue and Margin

Net Present Worth and Internal Rate of Return

Share of Various Paid Maintenance Costs
in Total Maintenance Costs

Cost-Returns Ratio for Coconut

Average Profit of Farmers from Coconut

Profitability from Coconut

Opinion About Profitability of Coconut
and Change in Coconut Cultivation

Size—wise Share of Total Income from
each Activity

Share of Each Source of Income in Total

Opinion of Farmers About Profitability
of crops

Profitability of Cultivating Hybrid
Palms Compared to Local Palms

338

182

185

188

190

191

193

198

200

202

204

207

209

211

212

213

214

215



5.19

5.20

6.1

6.2

6.3

6.4

6.5

6.6

6.7

6.8

6.9

6.10

6.11

6.12

6.13

6.14

Impact of Root-wilt Disease on
Profitability of Coconut Palms

Debt Position of Farming Households

Coconut Farm Prices (1955-56 to 1982-82)

Wholesale Prices of Coconut

Farm Price of Coconut in Kerala During
Three-Year Periods Between 1955-56 and
1982-83

Annual Rate of Change in Prices and
Area Between 1957-58 and 1983-84_

Farm Prices of Important Commodities

Long-term Arc Elasticity of Crops
Between 1957 and 1983

Farm Prices of Important Crops

Index Numbers of Farm Price of Important
Crops in Kerala Between 1955-56 and
1981-82

Relative Prices of Coconut, Coconut Uil,
Groundnut Oil and Sesamum Oil in India

Parity Index of Prices : Prices Paid
and Prices Received by Coconut Farmers

Size-wise Distribution of Marketed Surplus
Share of Marketed nuts in Total Production

Percentage Change in Marketed Surplus

Inter-district Variations in the Mean
Wholesale Prices of Coconuts (with husk),
Copra and Coconut Oi] during Different
Periods

388

216

217

222

223

224

228

229

230

231

233

236

238

240

241

241

249



6.m5 Net Availability of Coconut oii/in
India Between 1960-61 and 1979-80

6.16 Trend in Production of Major Vegetable
Oils in India

6.17 Import of Vegetable Oils into India
During 1975—79

7.1 Nut Quality Characters, Gil Content and
Free Fatty Acid Content in Healthy and
Diseased Palms

7.2 Root (wilt) Disease Incidence in HCT
and D X T Hybrid Palms at CPCRI Regional
Station, Kayamkulam

7.3 Awareness of Farmers About Existing
Anti—root (wilt) Measures

,5fcaiti_=-=ii¢al >Ann.e><:irs>.§

A.1 Average Area Under Coconut in
Different Plan Periods

A.2 Coefficient of Variation of Area,
Production and Yield of Coconut in
Different States in India

A.3 Percapita Coconut Production in Different
Coconut Producing States in India

A.4 Percentage of Area Under Coconut to the
Net Area Sown (NAS)

A.5 Productivity of Plantation Crops in
India During the Last Three Decades

A.6 Yield Gap Between National Average and
Best Managed Gardens in Plantation Crops

340

251

252

256

259

260

266

310

311

312

313

314

315



A.7

A.8

A.9

A.10

A.11

A.12

A.13

A.14

A.15

A.16

A.17

A.18

Effect of Rainfall on the Yield
of Coconut

Effect of Irrigation and Fertilizer on
Yield of HCT

Response of WCT Palms to Irrigation and
Fertilizers

Result of Florida Fertilizer Trails
on Nut Production Chrarcteristics

Yield and Economic Consideration of
Intercropping (1973-74)

Total Productivity of Coconut and
Cocoa in a Four Year Oild Mixed
Cropping Experiment

Average Yield per Palm/tree from
Multistoryed Cropping as Cocoa, single
Hedge with Coconut + Pepper + Pineapple
Hectare

Yield Data During 1973-74 of Different
Crops in an Observational Trial on
Multistoreyed Cropping at CPCRI
initiated in 1970

Area Under Important Crops

Area Under Coconut - District-wise

Production of Important Crops in Kerala

Production of Coconut - District-wise

341

316

317

318

319

320

321

322

323

324

326

327

329



LIST OF GRAPH-*3 AND PHOUISRAPHS

342



I-l.5l_ .Q!lGB_/i\_1°l!o§

2.1 Changes in Area Under Coconut
Cultivation in Kerala, 1957-'83

2.2 Variation of Productivity of Coconut
in Kerala, 1957-58 to 1982-83

2.3 Size-wise Distribution of Productivity

3.1 Production of Coconut in Kerala

5.1 Cost—Return Ratio for Coconut

6.1 Parity Index for Coconut Farmers

LIST QFi.P1"lQ11QG_B[\FH§

Plate

1.1 An Excellent Harvest of Coconut

2.1 A Coconut Palm with Excellent Yield

4.1 Intercropping of Coconut with
Other Crops

4.2 Watering in a Coconut Garden

Page

38

51

63

109

205

241

Page“

13

59

161

165

343



A Labourer Cleaning and Applying
Pesticides to a Coconut Palm

A Highly Disease Affected Coconut Palm

Disease and Pest Affected Coconut Palm

Leaves of a Healthy Coconut Palm

Pumping Medicine in Coconut Garden
with Simple Hand Pump

34

184

260

267

269

279



FIELD SURVEY

ON

A STUDY OF THE COCONUT ECONOMY OF KERALA

1956-1983

SCHEDULE FOR

AGRICULTURAL HOUSEHOLDS



ID ENT IF ICAT ION PART ICULARS

1 District
2 Taluk
3 NES block
4 Panchayat
5 Ward number
6 House number
7 Name of head of household
8 Address

BLOCK 1

346

9 Name of informant and
his/her relationship
to head

10 Date of interview
fl ’_ 1 _ I__ T" 1_ " 1 l’_*__ ___" '__ _,____1 ' _ '__ W 7 f _ 1 i 7*,’ l __[_ if

1 Main occupation

BLOCK 2

DETAILS OF HEAD OF HOUSEHOLD

2 Subsidiary occupation
3 Education

a) General
b) Technical

4 Skill



3417

BLOCK 3

PARTICULARS OF FARM (Area in Cents)

Total net area possessed
Area under garden land
Area under wet land
Number of times wet land sown

Crops grown and their respective
area or number:

._£EEEL. _“198§ .e_- _.,12@Z,_,__.
Area Number Area Number

Rice

Coconut

Plantain & Banana

Pepper

Tapioca

Cocoa

Pineapple

Ginger

0thers(specify)

Nature of cultivation Mixed 2"‘7 Intercroppingif--H7

Area under coconut/number e_19§§e V19§2 _1281 _B N.B B 'N.B B N.B



BLOCK 3 (C0ntd.)

1-iii-aiiiij 1111“ Ilii ii Iiijiiflimiii-I-11111-i*ii--it

8 Distribution of palms

348

according to their quality Qocal Imprpgpdlfixyb

9 Age-wise distribution
of non-bearing palms

a) Local .1;-2.. 51:5. 9:.-.12. J.J_:.L'?./ -6b) Improved HYV 1-2 3-1-4 5
10 Production 1983 1982

11 Disposal of coconut 1983 1982

a) Marketed

b) Consumed
.­

c) Other purposes (specify)

12 Average yeild per palm 1983 1982

13 Price per 100 nuts 1983 1982

7-8

1981

1981

1981

1981

T'I_ ’_<Il'_ _

Note: B = Bearing, N.B = Non Bearing.



BMEK 4 349
DETAILS on INCENTIVES

1 Incentives received fromGgvernment/Coconut Develo- Since Since
pment Board/Kerala Agricul- 1983 1982 1977 1960
ture Development Programme.

Seedlings
Subsidy
Loan

O-OU'fll

Others (specify)

2 Use of incentives Since Sincea) Seedlings 1983 1982 1977 1960
b) Subsidy

Loan

Others (specify)

Q-O

BLOCK 5
ROOT-WILT DISEASE
e

w-v­

1 a) Is your holding root- ____ ____wilt affected ? Yes [____7 No [____7
b) If Yes, whether

i) Severely affected
ii) Moderately affected

111) Just affected
2 Number of trees affected
3 Measures taken against root-wilt/leaf disease

Spraying
Intensive manuring
Farmyard manure application
Application of Maroti pinnakku/Veppu Pinnaku
Others (specify)

a)
b)

(‘DCLO

4 What do you think is thebest solution for root-wilt 7



-311113311 11111111111 iilliijiiififiifii iIiii— Iiiillij ii“ 7
1 Tilling Number of‘

2 a)

1)

11)

iii
iv

b)

3 a)

BLOCK 6

3550

INPUT COSTS IN $983 AND ADOPTION OF MODERN PRACTICES

Number of
hired la­
bour days

family
labour
peeveM F M F

Wages
perunit

M F

Total Total
imputed paid
wages wages

MP M7 1=”
?**m"1*I*~—’  * _ as HYI ; i L i_1*%f* 1 I7’iTiT ** _ _ iii; :::g_1-nun:

Local ordinary
Local improved

) Hybrids
) Other HYV

Planting charges Charges Number Number Total
per see- of see- of see- impu—
dling ds p1an— ds plan— tedted by ted by char­

N — .
l§:g:eg$an_ Number Pr1ce/ Cost/ Totalted seedling Variety Cost

Tota
paid
char
ges-family hired geslabour labour

b) Application
charges

Number
of fa­
mily
labour

daY$,

Number Charges- Total
of hired per unit impu­labour teddays char­

Fertilizer used Type Quanti- _.-C°5t/ 'Cost/ Totalty .unit__ type cost

Total
paid
char­
ges

, 7 rQ§§ se..-;
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BLOCK 6 (Contd.)

4 Farmyard manure
a) Purchased

b) Home produced

c) Application
charges

5 a) Pesticides
uS8d

b) Application
charges

M

Type

Type

Quanti­
__l1___

Cost/ Cost/ Total“mt wm9$L

Market Imputed Total
cost cost per impu­per type ted_g Wag g unit cost

Quanti­
tv

Number Number Charges Total Total
of fa— of hi- per unit impu— paid
mily red la- ted ch- cha­
labour bourl arges rges_'_   _ 77' is 7“! (Mi 711

,_.l E N‘*__Ei_~Lq“Ei*'_i4‘ as

Type

Number
of fa­
mily
labour
days

Quanti— Cost/ Cost/ Totalt1 unit type cost

Number Charges Total Total
of hi- per.nnit impu- paidred la- ted char­bour charges ges
days __HU;__ _F_ig_g ______

MLF_:M» F lMa4Fi,r _e-l e~



3552

BLOCK 6 (Contd.)can

l1 III 111 11111IZcn11x1;I1II1Z111cn11111 Z1111-011118.111 III?

6 Plucking Average Number Charge Material Totalcharges number of plu- per cost pluck­of palms cking tree ing cha­
¢1imb@§ iQ.?rY€2r liTT os_< ;f!g¢§_ T

7 Gathering Number Number Wages Material Total Totacharges of fam- ofhired per cost impu- paidily la- labour day ted costbour days cost
__Q2x§_. ________ .___ee eoo.c<._
é£I:ThA-_;j:h“_E{' i"’i, l oooo oo_

8_S Other Number Number Wages Mater— Total Total‘Cultural of fa- of hir— per ial impu- paidoperations mily ed labo— day cost ted cost(specify) labour ur days cost
days

EL. 1lZfJhfi_F M@F' J1 yW_f1IfTi_L1_fijI

1)

ii)

9 If irrigated
a) Source

Lift v) Springlerii] Tube well vi) Pondiii Well vii) Hand drawn
iv, River/Canal viii) Any other

FD4\-*4 Q4



b)

1)

ii)

111)

iv)

v)

srocxh 6 (C0ntd-)

Number of
wettings

Water cess

Labour
charges

Irrigation charges

.___JL

Number Charge/ Total
wetting costfor
_rr Ewettina

Number of Cess Charges
_Pnits, er unit

Number
of fa­
mily
labour
da sh

l_ _ T I_r EiLw_ E

Number Charges
of hi- per
red la- unit
bour
daya t",;T_;M F M F .M F

3553

Total Irri­
gation
charges
_, ;:‘— i_

Total cess
sbarses

Total
impu
ted

char­
ges

Tota
paid
char
ges

Fuel

Other expense/
hire charges

10 Cutting of old Palms

Monthlgaveragbill

Days
used

_'_ __ cfi_._' _ lQ__’4é—

Numbegsgg months ggiil

Charges Total
Qer dal eCharges

Number of Cost of Total cost
palms cut cutting of cutting___'1'I" _ -_'_ "7

NI ii ”‘ 7 _ I '__lQ'Ii__f 1- 7' L__ 1 ___l _ "_I 1 '__;'i'_TL fl. _ V 7 I-1 _ N W _

Note: M = Male, F = Female _
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