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CHAPTER I

INTRODUCTION

A:ecanut (Areca catechu Linn.) is an.important commercial crop

which occupies a special position in the cultural and social life
of the people of India. Eventhough its cultivation is localised,
its consumption is spread throughout ﬁhe country. It is used for
chewing purpose in tender, ripe or processed form from pre-~historic
time. It is estimated that nearly 4 million péople are engaged in
the production, processing and trade of arecanut in India. 1In

© India it is grown over l.7 lakh hectares producing about 1.6 lakh

tonnes (Velappan and Paulose, 197h).

Arecanut is'essentially a tropicalfcrop, thé cultivation of
which is mostly confined to India, Bangaladesh, Sri Lanka, Malaysia
and to a smaller extent in East Indi§§ énd Burma. India ranks
first in the world as a producer o} arecanut, Sri Lanka and Bangaladesh
occupying second and third positions,'réspectively, among the major

producing countries in the world.

As in the case of other countries, even in India very often
coconut, jack, mango, banana and spices are considered as mixed crops

with areca.



The major arecanut growing States in India ave Karnataka,
Kerala and Assam, these three States accounting for 93 per cent of the
total production in the country. In other States like Maharastra,
Témil Nadu, Msghalaya, West Bengal and Andhia Pradesh arecanut is

grown in small areas only (Table 1.1).

India is traditionally an lare_:canu‘o growing .cou,nt.ry. At the
time of partition of the country in 1947, ngarly 50 per cent of .tf;e
total area under arecanui was lost to Pakistan. Thus the production
in the remaining area res’r,ored'wiﬁh India was insufficient to meet
the demand and the country was regu].ar*ly importing large quantities
of arecanut from Sri Lanka, Mala;ysj.a, andl other countries. .‘ However,
the unrestricted import of areganut was found to have depres;sing
effect oﬁ the economy of arecanub growing areas and the Govermment of
India fixed quantitative and monetgry ceilings on phe volums of
imports and also levied a duty on. all qualitiés of arecamut imported
after 1950s. The present pol"a.cy of the Government is to have no

imports of arecanut (‘Velappan and Paulose, 197h).

At present, India has attaingd self sufficiency with regard to
arecanut production and the production accounts for 60 per cent of
the total world production. Major parj; o:? the production is consumed
in the domestic market and the remaining is exported to countries
like Nepal, Singapore, Kenya and U.K. in various forms. The exports

increased steadily after 1957-58 (Appendix 1). ‘



Table 1.1

Area and production of arecamut in different
States in the country (1978-79)

Seates (hégtz;es)v ' ?E:qE;Z§fn
Andhra Pradesh 211 - 155
Assam L6410 Lih67
Maharastra 2100 2499
Karnataka L9971 61457
Kerala 62700 51061
Meghalaya 4160 2947
Tripura ' 640 L10
West Bengal 3100 \ 800
Goa, Daman & Diu : 1367 150

Total 1,70,659 1,65,246

Source: Directorate of Fconomies and Statistics, Ministry
- of Agriculturs, Government of India.



Arecanut contains fats ‘and fatbty acids, tanniﬁs and polyphenols,
alcaloids, arecanut lignins and traces of free amino acids like
proline; tyrosine, phenyl alanine etc. Wabt (1881) listed the uses
of various parts of areca.palm like the stem, root and leaves and
others for medicinal purposes among the rural population of Malaya.

In India, ¥

288), Bhadevas et al. (1902), indicated that
the fruit has important uses in .1eather industry. .Raghafan and Boveeh
(1957) indicated the possibility of preparing staﬁdard inks from the
endospern of the fruits. Raghavan and Baruah (1957) concluded that
all possible uses of arecanut had not been exploited to the same
extent as had been done in.case of coconut or other fruit trees,
because of the inadequate knowledge régarding the cultivation, pro-
cessing of the husk and the chemistry of the nﬁts. Banergee @LZ&!
Staci (1959) indicated that the arecanut tannins, besides their use
in ’oh'e tanning of leather hides also could be used in pl-astics,'
resins, ion excha'nge resins etc.s since the tannins are phenolic
materials. Bavappa and Moorthy (1959) said that due to ‘the hardness
of stem and golden yellow clolour it imparts to the finished products,
it was ideally suited for making variety of elegant utility articles
like stationsry articles, such as scales, rulers, paper cutter,
book-shelves and could be used in other furniture industries. The
leaf sheaths could be used to make containers to carry vegetables,
fishes etc. The spathe and leaf sheath ére being used as cattle

feed. Kukla et al. (1965) indicated the possibility of extracting



dyes from arecanut'which-cquid be used as a dye for cotton, wool
-and paper. Also it could be used ‘toc preparé peemanent adhesives.
The exploitation of arecanut on the above lines holds promise of a

bright market for arecanut in the coming years.

Karnataka occupies a unigue position in the coﬁhtfy with respect
to arecanut. Karnataka producing about 61457 tons per annum (37
per cent of the total arecanut produced in the country) stands first
with respect of arecanut production in the country. Although Kerala
has got an area of 62700 hectares under arecanmut (about 37 per cent
of total area under arecanut in the éountry) as against 49971 hectares
(29 per cent of the total area under arecanut in the éountry)'in
Karnataka, the average yield per hectare is only B8ll kg as against
1230 kg in Karnataka. Consequently, the total production and pro-
ductivity in Kerala appears to be less than that of Karnataka.
Unlike in Kerala, arecanut is cultivated more intensively and with

better care in Karnataké.

The cultivation of arecamut in Karnataka is concentrated in heavy
rainfall districts of Dakshina Kénnada, Shimogé, Uttara Kannada and
Chickmagalur. These districts account for more'than 75 per cent of
the totai area in the State. Arecanut is also grown in maidan
districts of Tumkur, Chitradurga and Hassan, and comparatively to a
lesser extent in the districts of Mysore, Géorg; Bangalore and

Mandya (Table 1.2).



Table 1.2

District~wise estimates of area ahd production

of arecanut in Karnataka (1978-79).

Area
(hectares)

Production
(in tons)

Bangalore
Belgaum
Bellary
Chickmagaiur .
Chitradurga
Dakshina Kannada
Dharwar
Hassan

Kodagu

Mandya

Mysore

Shimoga

Tumkur

Kolar

Uttara Kannada

Other districts

Source : Directorate of Economics and Statisties,
Ministry of Agriculture, Govermment of India.



The development of arecamut would also help the development
of important food and cash crops like plantéins, betelvine, pepper
and cocoa which are 'grown as inter crops in the arsca garvdens. The
repert of the Arecanut Development Programme in Karnataka State
published by the Directorate of Planning and Evaluation' (1968) has
" esbimated that 25 to 50 thousend acres of land which was then un~
cultivated would be available for raising this crop in the State.
The report Lurther added that on an average an acre of bearing areca
garden creates an employmeni potential of 203 man dayes and an acre

of non bearing gardens crestes 125 man days in a year.

Karnataka is a surplus 3tate in regard to arscamut production.
The revenue in the form of sales tax from this crop was eshtimated

ab Rs.l.22 crores annually in Karnataka.

The recent trend among farmers is to go in for perennial crops
like arecanut, coconut and grapes desplte the relatively higher risk
involved in these enterprises compared to annual food or commercial
crops. The area under arecanul has beéen increasing over years even
in the non areca growing regions of the State. This clearly re-
flects the importance and benefits of the perennial crop like
arecanut. The crop is boin.g preferred by small, medium and large

farmers.



It is well known that tnese perennial crops requlre huge amount
of establishment and maint«.nance expendlture compared to annual crops.
Thus, it is important to know the beneflts derzved or desirable from
such huge investments which are spread over a long period of time.
This,ls more true whep the £armers depend for heavy investment on
external sources as majority of the farmers éeems t§ have vérjllimited

savings of their own from the traditional food crop farming.

Obvieusly, this calls for an evalnation of investment in
perennial crops both from the point of view of farmers who undertake
these investments and financial intermediaries who provide necessary

funds to facilitate the farmsrs for invesitment.

The investment evaluation in coffee, grapes etc., have already
been covered in order to provide the necessary information for farmers
and lenders. There is no study dume in Karmataka for arecanut and
hence the present study 1s proposed in one of the largest arecanut
growing districts of the State viz., Dakshina Kannada Dlstrlct with

the following objectivess

1. To estimate the rpecurring and non-recurring investments in

different size groups of,areca gardens.



2. To assess the economic feasibility aund financial soundness

.of investment in areca gardens.'

3. To evaluate the benefits of “purfo irrigation" system
against the conventional method of surface irrigation in

areca gardens.
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CHAPTER II

REVIEW OF LITERATURE

In this chapter an attempt is made to review various studies
done by researchers of the past and to develop concepts for the
present study. The past work done is reviewed in this chapter in

the following order.

1. Stu&ies related to economic aspects of arecanubt and related
perennial erops.

2. Studies related to the intercrops in areca gardens.

3. Studies related to techniques of investment evaluation.

1. ECONOMIC ASPECTS OF ARECANUT AND RELATED PERENNIAL CROPS:

1.0 Economic aspects of arecanut:

Nambiar and Srinivasan (195L) conducted a survey to study the
economic aspects of arecanut cultivation in West Bengal, Karnataka
-and Kerala States; In this study costs were classified into two

categories.

1) Cost of cultivation to bring the garden upto the bearing
stage (upto the Tth year aftgr planting), and 2) maintainance charges

in the subsequent years.



(1

In West Bengal it cost Rs.1200 to plant one acre with areca and
to raise it to maturity wpto tha T7th year and that the cost of
subsequent annual malnteanance was about Rs.l75 per acre. The
average yield obtaxned was 50,000 nuts per acre (approx:mately 500 kgs
per acre) In Karnataka the cost of plantlng and raislng a garden
upmo maturity worked out to Rs 8000 per acre and the subsequent
maintaanance charges came to Rs.1200 per acre per year. The yleld
in‘a good garden was about 750 kgs per acre. In a very well
maintained garden the yield rahged from 1000 kgs to 1250 kgs per acre.
The cost of cultlvatlon to bring the garden up to the maturlty period
and the subsequent maintz&nance costs were Rs. 1400 and Rs.750 per
acre respectively in South Malabar region of Kerala. ,The average

yield obtained was 850 kgs per acre.

The Report on the Cost of Cultivation of Arecanut in Mysore State
(1961) published by the Indian Central Arecamut Commitbee, Calicut,
Kerala -estimated the average cost of cultifatibn of one acre of
arecanut at Rs.973 for large sized holdings, Rs.1010 for medium sized
holdings and Rs.1083 for small sized holdings in the districts of
Shimoga, Chickmagalur and North Kanara of Malnad region, Karnataka.
The hdldings in the sample were classified as large sized if they
were 70 guntas and above, medium sized if 27 to 7O guntas and small

sized holdings if they were less than 27 guntas.
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Naidu (1962) eétimatgé the cost of gultivgfion of one acre of
arecamt in ma;dan ;egion qf‘Kgrnatgka State and it was Rs.10255 to
estgblish]aq acre of apeéa garden upto the_mgturity stagg (8 years)
and Rs.1100 was requi;e@ a§.;ecu:ripg expendipure every year there-
aftep. The annual gross returns:and_net'profits were Rs.2250 and

Rs.1150 per acre.

.The report on the arecanut development programme in Karnataka |
State (%968) published by the Directorate of Man Power and Evaluation,
Government of Karnataka, assessed the different arecamut development
schemes and their progress. The report studied various aspects,
such as present area, available area, initiation and progress of -
various areca development schemes, cultivation practices, employment
potential of areca gardens in the coming pian'period and others. The
report hoﬁeVer! concluded that arecamt gultivation should be reduced
rather than extended. Further, it recommended that in trac;s where
paddy and coconuts could be grown the cultivation of arecanut should
‘be discouraged. :However, what is presently happening is contrary to
this recommendation. It further added that the cultivation of
arecanut c?uld only be extended when no other crops of good value
could be grown. The report opined that the cultivation of arecanut
on,ah'inCreasing scale no doubt contributed to the personal gain of
the farmer, but from the larger point of view of the community and

the real good to the economy, its culsivation should be curtailed.
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. Vidyashankar (1973) in a survey in the villages of Kasaragod
taluk of Kerala obsefved that no scientific cultivation was followed
for areca. The main stumbling block was the farmers' poor financial
condition. The survey also revealed that nearly 75 per cent of the
arecanut growers were in debt. The commercial banks were the mosf
popular source of credit. 'As high as 60 per cent of the indebted
cultivators had taken loans, mostly short-term crop loans from
commercial banks. It was also observed that there were no adeguate
market facilities and majority of the growers sold their produce to
the middlemen and traders. Tﬁé yield per acre ranged from 5 to 8
quintals and the cost of production varied from Rs.3'to 6 per kilogram.
Because of the steep fall in the prices of arecanut during the study
period, the cultiyators found that the cost of cultivation was hardly

covered by the then éxisting price which was about Rs.3 per kilogram.

Vijayarajan et ale. (197L) calculated the cost of cultivation of
one hectare of arecarut in the regional and substations of Central
Plantation Crop Research Institute (CPCRI) in Karnataka State. At
Vittal the results showed that the cost of cultivation was Rs.5033
per hectare, while the yield of chali (husked kernel) was 2308.90 kg.

per hectare.

Mruthyunjaya (1975) estimated the total crop expenditure for

arecanut farmers of Malnad region in Karnataka. He classified the



holdings.into'tpiee categories viz., large farmers.having L.50 . acres
and absve, med;ﬁmlfarmers having 1,75 to W49 acres and small farmers
having less than 1.75 acres. The esiimated crop expenditure were
Rs.1350 £orilérge farms, Rs.154l for medium farms and Rs.1550.80 for

- small farmérs per acre.

1.1  Cost of production .of related crops:

‘The review of related perennial crops is done with a view to geb
‘an idea on the cost and returns as well as techniques that may be

useful for the present study on arecanut which is also a'perennial crop.

Gopalan and Venkataraman (1939) in their'stuﬁy on cost of culti-
vation of coconut in Gochin State divided the cost into two éroups
viz., cost upto bearing stage (upto Bth year of'planting) and cost of
maint@nance (after Btﬁ year). The cost upto bearing included cost
of land, land tax, cost of seediings, digging the pits and planting,
fencing, watering, cultivation, manuring, cleaning of channels and
cost of levelling and bunding. The cost of maintainance included
cost of cultivation, mamuring, cleaning’bf channels, harvesting and
coilection of nuts, land tax and others. The average cost upto
bearing was Rs.1380 per acre and the avérage cost of maintainance
was Rs,153 per acre. The average annual yield per acre ﬁas Rs.3200

and avarége cost of production per acre was Rs,256,
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Perkins (1949) classified the ‘costs incurred in coffee estates

into four groups such as:

1) Essential maintﬁinance cost which included expenditure on

cultivation, handling, pruning, spraying, shade regulation etc.

2) Cost of field treatments aimed at increasing yields which
ineluded green manuring, cover cropping, mulching and '

compost application.
3) Crop costs included expenditure on picking and processing.

ly) General overhead costs included, expenditure on estate

maint€inance, management, implements and tools.

Bose (1961) found the cost of establishing an acre of Anab-e-shahi
on the mandhwanea (pandal) to be Rs.17,973. The cost components were
split into items such as preparation of land, diéging and filling
the pits and costs of manure, planfs and planting, cost of mandhwanea,
cﬁltivation expenses in the first year and cultivation expenses in
the second year. The net profit worked out to RS.SOOO per acre

per year.

Badenhop and Sharma (1964) classified costs into two main

divisions = 1) those required %o establish a vine yard, and 2) those

e e S
PRIV s
o o e VTR

’ ¢ -
ez WO ‘ c(l
" [ 4 CES: 1 44 ‘
eyt OF Ai“-‘::\‘,iit_TV,ﬂAL SCIEt 2 ﬂ'H 1

Ve VERSE T T A ‘
unvERHIY

RERT . 3
guvd LANGALL

‘\\I‘;:E-'.:,‘::O 065.
. ,M

e ST
IR L
et TR



required to maintain and operate a producing vine yard. All the
costs incurred in thé”first two years, that is, upto the time 1t came
into béaring,'as establishment cost, and found that 87 per cent of
the total costs in establishing.a vine yard was incurred during the

- first year. : .The cost required to maintain and operate a producing
vine yard included all.costs incurred angualyy in the operation of

the producing vine yard.

Venkataram (196kL) in his study on the economics of grape culti-
vation in Bangalore South taluk classified costs into establishment
cost and maint&&nénce cosf. The‘ekpenditure in the first year of
planting was taken as establishment cost and the cost incurred in the
‘subsequent years was the mainteinance cost. The establishment cost
was apportioned over the prpductive life of the vine yard which was

taken as 25 years.

. Madappa (1970) estimated the cost of production of coffee by
survey methéd in Aldur of Chickmagalur district in Karnataka. It was
observed that the size of estate had no direct bearing on the cost of
_production of coffee, except_perhaps on the cost of spraying and
pesticide application. The total cost of production was about
- Bs.900 per acre. Out of this, cultivation cost was about Rs.500

(55 per cent). The cost of preparing the produce for the market
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was 10 per cent and other costs worked cut to be 35 per cent of the
total cost. " Labour and material costs accounted for 4O and 20 per
cent, respectively. The cash cost accounted for 75 per cent of the

total cash cost per acre.,

Sadat Alf Khan (1972) studied the production and marketing of
cocomits in Tiptur taluk of Tumkur district. The study revealed
that for establishing one acre of coconut upto bearing stage required
on an average Rs.1533.h3 in small farms and Rs.1491.5} in large farms.
The average per acre total cost of production of coconut in the bearing

stage was Rs.623.62 in small and Rs.656.05 in large farms.

 Hoknan and Munno (1972) estimated the cost of establishing 500
acres of tea to be 500,000 dollars in Brisbane, Australia. Further,
they attempted to'analyse the profitabilrby.of a tea enterprise by
considering the cost and retﬁrns of clonal tea at two yield levels and
one price, and‘seedlingltea at one yield level and three price levels

for a period of 30 yeérs.

Singh (1974) worked out the economics of guéva plantation from the
establishing stage o0 declining stage in Allshabad district of Utbar
Pradesh. In order 4o cover all the stages of growth, that is, from
establishment, fully grown and declining stage, the guava plantations

in different growth stages were studied. The total investment on the
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establishmerit of guava orchard upto the age éf 3 years was Rs.5107.32
per hectare. The iniﬁiél'in#ésfméﬁﬁ'fof the firsf'jear was |
Rs.2705.17 ‘per hectare, of'ﬁhidh"laydut and fencing accounted an
highest ‘expenditure of '28.55 per cent- followed by labour charges used
on maintainance (17.45 ﬁer cent) and digging of pits (13.9h pér éent).
In the second and third years the investuents wers less tﬁan half of
those made in the first year. - By inter cropping programme, the
planters got a per hectare net income of Rs.2865.20 for the total
period of 3 years. The investment per hectare for the same period
was Rs.2,452.71. From 3 to 6 years the per hectare net income was
lower due to lower production in the initial‘stages of fruiting. The
net income of Rs.25,216.23 per hectare was highest in the fully growing
stage from 9th to 12th year. More or less the same level of incame
was received from 9th to 20th year and later on it started to decline.

The study indicated an average return of Rs.5.7h per rupse invested.

Chengappa (1975) studied the cost of producﬁion of coffes in
Coorg district of Karnataka. The life of the coffee estate was
divided into two stages - the establishment stage (5 years) and the
yielding stage (35 years)., The cost of establishing an acre of .
Arabica and Robusta was estimated at Rs.3885.08 and Rs.3803.75,
respectively, which wére spread ovér a period of 4O years in order to
arrive at the annual share. The total cost of production was Rs;l909

and Rs.1697.07 per acre in Arabica and Robusta estates, respectively.



The net returns in the respective Arabica and Robusta estates were

Rs.756.55 and Rs.1186.31 per acre.

Hebbar (}976) in his~si":udy on the economics and resource pro=-
ductivity of small coffee holdings in Sakaleshpur and Belur taluks
of. ﬁéssgn district, indicated that the pattern of cultivation in
smali holdings was less efqucient meaning an imbalance in the use
of resources .and capital investment. Thus recognised, a need for
readjustmenf in resource use depending upon the productivity potentials.
It was also observed that there was a decline.in the intensity of
intercropping as the size of the holdings increased, showing a tendency

towards speclalization in coffee production.

Romney (1977) employed the cost accounting methods on a 8.5 acre
farm to study the cost and return of "Malayaﬁ dwarf variety of coconut
"in Jamaica. The results indicated that bearing Malayan dwarf becams

profitable within 6 years of planting.

Lalith Acho"oh (1978) in his study on the economics of tea pro-
duction in Niigiris district, classified the sampie into 3 main
categoriés ViZay 1argé s me&ium énd small, es:bates. Fﬁrther, each
éroup was claésii‘ied into two sub groups viz., estate‘s in low grown
area and estates in high grown area. The study revealed that the

returns per rupee invested was highest in the small group of the low



grown area at Rs.l.7l, followed by the high grown small group (1.46),
high grown medium group (1.38), high grown large group (Rs.l.26), low

grown large group (Rs.1.20) and low grown medium group (Rs.1.08).

Menon (1979) conducted a study on the edonoﬁicé and resource
productivity of grépe cultivation in Bangalore North taluk of Bangalore
district. The initial establishment cost was amortized over the moded
life of the vine yard, to arrive at the anmual share of the esta-
blishment cost which was iﬁcluded in the annuél cost of produ&tion.

The anmual cost of production was élassified into fixed and operational
costs. For the purpose of analysing the economics of grape culti-
vation, cost concepis commonly used in farm management studies were
used. The study indicated the possibility of securing higher yield
per unit area on smaller farms rather than on large farms, thus
pointing ocut the more efficientv operation of small farms. Further,
thé,cost-return analysis of grape cultivation based on the cost, size
and income criteria revealed that higher yields at disproportionately
higher costs resulted in a lower unit of cost of production, thereby

emphasizing the importance of management factor in grape cultivation.

Nagaraja (1980) studied the economics of coconut production in-
Tumkur district of Karnataka. The study revealed that the average
investment on an acre of coconut farm was Rs.7503.2l. The data was

classified into borrower's and non-borrowers. Average investment in
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non-~borrowers faim was found to be a llttle higher at Bs. 7952 19 per
acre, than that of borrowers farm which was at Rs, 6887 78 per acre.
Average cost of produclng coconut was Rs.1923 73 per acre, out of
which nearly 50 per cent accounted for cost of cultlvation. The
study indicabed a net return of Rs,950.47 per acre and it was also

noticed that the net'returhe were higher inlnon~berrowers farms.

Shiﬁarama (lﬂB@)levaluated the investment in coffee in Coorg
district of Karnataka. The costs were divided into cost of esta-
blistment (upto Sth year) and cost of mainti@nance (after 5th year
uﬁéong yeers). The two varietiee of ceffee vizZ., Arabica and
Rebusta1were compared aﬁﬁ found that the average per hectare total
cost of establlshment'were Rs.32,272.2), Rs.31,300 76, Rs.22,765.83
in small, medium and large Arabica gardens, respectxvely) while for
Robusta estates the tobal costs were Rs.23,607.3k, Rs.25,619.50 and
Rs;23,h68-66‘for emall, medium and'large gardens, resPeetiVely. The
average malntainance cost for Arabica estates was Rs.5390. 90,
Rs.}600.58 and Rs.5180.63 per hectare of small, nedium and large
estates, respectively, while it was Rs.3989.07, Rs.hSOh.BB and
Rs.};300.21 per hectare of small, medium and large Robusta estates,
respectively. The study revealed that the.ﬁobusta estates fetched

higher net returns than that of Arabica.
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2. Inter crops in arecanut gardens

. Govindan Kubty and Kurup (1955) said that the sbem splitting
disease of arecanut duet'to the exposure. of stem to the afternoon sun
in summer months could be avoided ‘by growing intercrops in the areca
gardens. The opinion was that the young arecamut trees could be
given p_rotectior\z from the sun by growing a fairly, closely spaced
intercrop of banana. But they doubted about the banana plant giving
full prote’c,tion to the fully grown areca palms since, by the time
the arecanut palms reached the bearing stage, not only the intercrop
of banana would almost extinct, but even if the banana plants continue
to grow, gave only a limited protection to the stem of arecanui
trees. It was suggested pepper as the best alternative which could
protect the palms against stem splitt:ing as well as a good intercrop.
It was found that pepper was often trained to areca in the taluks
of Ennad and Walluvanad in Malabar district of Kerala and also in
South Kanara and North Kanara districts of Karpataka. It was further
argued that thé yield of arecamut trees trained with ‘pepper 1::as not
i‘oqndftq be afi‘ec{;ed to any appreciable extent, instead it‘ would add

to the income.

Abraham .(197L) in an experiment conducted at GPCRI Sub-Station,
Palod of Kerala observed that by growing intercrops such as pepper,

tapioca, elephant foot yam, dioscoria, sweet potato and pineapple,
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an additional net returns of Bs.255, Bs.591, Rs.1700, Bs,182k, Rs.6l
and Rs.847 réspeqtively could be obtained from one hectare of arecamjt

garden with these intercrops.

‘Bhandari (197L) conducted.an experiment at Arecamut Research
Station, Thirthahalli from 1961 to 1965 using.5 intercrops viz., .banana,
pineapples»pepper,‘cardamom and betelvine. . The experiment showed that
growing intercrops did not pull doun the yields of arecanut. . Based on
the general performance. of intercrops, betelvine and;pepper.ﬁere found
to be the most suitable for Malnad regions.

oy

" Bhat (1§7h)'reportéd about the profiﬁability of growing intercrops
with arecams based on mumber of field experiments conducted at CPCRI,
‘Vitﬁal of South Kanara district, Karnataka, The results showed that
by growing banana, pineapble, elephant foot yam, arrow root and cocoa,
the additional incomes that could be expected were Rs.1500 to 1800,
Rs.700 to 1000, Bs.1400 to 1700, Rs.1000 to 1200 and Rs.3000 to 3500,
respectively., Farther, it was suggested that if the intention of the
grower was to-get additional income in view of the fall in price of
arecanut, a mixed crop like pepper or cardamom could be choden based
on the agro~-climatic conditicns which would fetch an additional income
of Rs+800 to 1000. However, it was indicated that inter or mixed

eropping with a perennial c¢rop like areca was to be considered primarily



as a safeguard against the uncertainitiés of income from the produce
of pure or monoculture gardens due 0 the reasons beyond the control

of the planters.

Another study conducted by Nagaraj (1974) revealed that an
additlonal net return of Rs. 1500, Rs.lOOO, Rs 620 and Rs .500 could be
derived by gromdng betelvine, banana, taploca and plneapple, respectively
by intercropping one hectare of araca garden in maidan areas of

Karnataka.

In a field experiment conducted at CRCRI Sub-Station, Andamans
by Sadanandan (197h4), it wa; found that growing intercrops in areca
" gardens had no significant adverss effect on the yield of areca palms.
The cost accoun£ing analysis had shown that amongst the intercrops,
éepper, ginger, pineapple and elephant foot yam, which were tried in
the experimenﬁs, yam stopd first which sdowed an additional net income
of Rs.1395 per hectare followed by ginger with Rs.905 per hectare and

plneapple with Rs.703 per héctare.

"~ 3. Technigues of investment evaluation

Prest and Turvey (1965) defined cosi-benefit analysis as a
practical tool of assessing the desirability of projects which are of
long term in nature and wherein the long view in the sense of looking

at repurcussions in the future is important. The cost«benefit



analysis implies a compiéte enumeration and evaluation of ali relevant

costs and benefits from the project.

Upton (1966) illustrated the importance of discounting the future
returns from investment on tree crops by comparing the discounted »
returns per acre from tree crops with that of annual crops in West
Nigeria. Those results were used in evalnating the proposals. By
discounting the expected future margins per acre from new varieties
of cocoa, 0il palm and rubber over a periocd of 32 years, 35 years and
30 years, respectively, the present worth was calculated in order to
compare the returns with those of annual crops such as cotton, rice,
maize, dwarf-sorghum and tobacco. It was concluded that except
rubber, the returns from tree crops were lowef than those from most
of the annual crops, and that the use of land for improved varietiess
of cocoa and oil palm would not compare favourably with the use of

land- for annual crops.

/ Dalton (1967) explained that the discounted cash flow technique
could be used by the farmers as a guiding aid for an investment. The
method has an advantage that future variable cash flows are reduced to
a single sum at one moment of time; thereby facilitating comparison

between various alternatives.



Commenting on the Upton's article (1966), Persaud (1967) Said
that it was inappropriate to compare margins for one crop from annual
crop with the di;éounted margins.fbr séveral years from tree crops.
Persaﬁd opined tﬁat Upton did not treat adequately the determination
of correct length of the period over which the margins from tree crops
should be discounted. The fact was that it was wrong to use estimates
.for one crop'!s return from annual croﬁs fﬁr comparisons with discounted
réturns from tree crbps; instead it was more appropriate to compare the
discounted return from annual cropé for the period of discounting used
in the case of tree crops. . It was necessary to take into account the
personal discount rate of the farmers which might be more relevant
than the artificially low rates of interest ﬁhich were used in the
underdéveloped countries on credit ﬁroyided by the public sector. The
author stressed about the importance of appropriate life period length

as it influences the maximum average annual margins,

Replying to Persaud's comment (1967), Upton (1967), defended the
comparisons made between"tﬁe tree crops and annual crops. It was argued
that computation of thelcosts'and returns from annual crops was not done
just for one year, but for the life of the tree crop in question, and
comparison was being made "like with like" and supported the argument by
giving an example of comparing the cont inuous growing of cbttqn with
cocoa prpductidn. Regarding the coﬁmept on correct lengih of periocd

over which the margins from the tree crops should be discounted, it was



1

argued that if the annual margin for the terminal year exceeds the .
equivalent annual margins. for the whole of the Crop, then its ineclusion
was justified as its omission would decrease thé equivalent annual
margins. However, there was no ég;eement between Upton and Persaud

on this issue.

Naylor (1970) pointed out the difficulties arising in the speci-
fication of the benefits.énd costs to use in any:particular instance.
The difficulties are 1) those associated with identifying and quanti-
fying the capital input whosé productivity are to be measured, 2) those
associated with identifying and quantifying the increases in production

which could genuinely be attributed to the capital factor.

1t was found that internal rate of return was relatively sensitive
to the time period over which the analysis was made. © If the life span
of investment turned out to be less than assumed, then the internal
rate of return would be reduced. Due to this if was pointed out that

three elements of uncertainity in the productivity of capital viz.,

1) The element of uncertainity over the rate of return due to time
lag. in realising the returns. However, the'uncertéinity was important

only in the case of investment with a relatively short life.



2) Arised from the necessity 4o predict what would have happened to

farm oubput if the investment had not been mads,

3) Arised because of the value of output resulting from the invest-
ment was likely to change over the life of the investment because of

changing price level.

~ Peters (1970) said that in private apprdisals, the choice of
discount rate should be based on the rate at which the capital would
be raiéed. The project could be accepted only when the internal
rate of returns exceeded the interest rate or when the net present
worth of project was positive or when the benefit cost ratio exceeded
unity. It was stresséd that such measures would be applied while

making comparisons between different projects.

¢ Cracknel (1971) opined that the project appraisal was a continuous
process and should be applied at every successive level of decision
making.' Project appraisal technigues could help in establishing
priorities when there are a number of projects that could be carried
out. It was felt that the analysis being more of a subjective nature

due to lack of quantification of the social factors.

George and Joseph (1973) adopted discounted cash flow technique
to estimate the present value of future returns from investment in

‘ ,
tree crops viz., coconut, rubber and oilpalm in Kerala State. The



worthyness of the project was determined by computing the internal

rate of return on capital investment on tree crops. .The study revealed
that the investment in coconut cultivation had a payback period of 16
years with an internal rate Qf return of 9.5 per cent, benefit-cost ratio
of 1.07. In the case of rubber, the pay back period was 1 years with
an IRR of 10 per cent and benefit-cost ratio of 1l.2. Investment on
oilpalm had a payback period of 10 years with an.internal rate of return
of 18 per cent and benefit-~cost ratio of 2.71. So, ¢il palm appeared
to provide higher returns to capital at a shorter period than the other
two competing crops. Regarding the economic gains of replanting the
old trees with high ylelding new variseties, the study revealed that,

So long as the returns from the old growth is highei thén the average
annual discounted net returns for respective crops which was Rs.00 for
coconut, Rs.88 for rubber and Hs.7h3 for oil palm, it was found better
t0 retain the old growth rather than replanting it. The age at which
the tree crops became non economic depended upon the rate of decline

in their profitability.

Guptba aﬁd'George (1974) estimated the profitability of santra
(orange) cultivation in Nagpur district of Maharastra by using the
conventional measures of project appraisal for the data of 60 orange
'growers. Accopding 40 the study the orange had a pay back period of 7

years with a net present value of Rs.64,381 per acre, internal rate of



return of 39 per cent and benefit cost ratio of 2.5. The discount

rate used was 12 per cent.

~ Gittinger (197h) stated that two types of discount rates could be
chosen for the purpose of computing benefit cost ratio in agricultural

projects. They are:

1) The opportunity cost of capital, which was doubted in practical
applicability, because none was certain about what e the opportunity
cost of caplital really was and there were practical problems of

establishing this rate.

2) The borrowing rate of capital. It was indicated that this had an
undesirable result in sslection of projects as it would be influenced
by the financing terms available rather than being based solely upon

their relative economic impact.

hrputharaj and Rajaéopalan (1978) attempted to appraise prevailing
farm finaneial management practices and the scope for further improve-
ment in a situdy conducted at West Ramanathapuram district of Tamil Nadu.
The farmers were classgified into three groups viz., beneficiaries of
long term credit, beneficiaries of medium term credit and beneficiaries
of shori term credit. Further the farmswere grouped into wet, dry and

garden, wet'dry + garden and web + dry holdings. All the financial
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ratios showed that the projects were financially sound. The benefit
cost ratios and internal rate of return were computed and concluded
that ifﬂprojects were implemented the beneficiaries were shown to

gain in profit, farming intensity and employment of human labour.

<f/Basu (1978) said that, identification, appralsal and evaluation .
of agricultural projects had special feature distinguishing them from
project in other sectors. Estimation of cost and benefits was a
complicated fér agriculiural projects as it was ofﬁen impossible to
associate output in agricultural sector to a particular investment
project. This was beéause a large proportion of investment in terms
of labour (and material) in agriculture is usually undertaken (donated)
by'farm families and unfaid help was involved. It was indicated that
this might lead to under estimation of cost component. TFor benefits
also there were chances of under estimation as induced benefits re-

sulting from multiplier effects were difficult to assess.

7/ Bokataky and Neog (1978) were of the opinion that, agricultural
projects had certain distinctive characteristics, which might not
necessarily be present in non agriculbural projects, since in the former
relatively a large proportion of land and 1aboqr was used and furbher
the land was fixed in gupply and the labour was abundant in a cbuntry

like India. It was opined that the productiﬁity and efficiency of the



factors as used in agricultural projects suffer from heterogenity.
Hence, the choice of objective for agricultural projects was fo
optimise the returns to labour and land rather than to capital. In
the study conducted by the authors in the aiea'covered by Mayong Left
Irrigation Project, it was found that an agricultural project might
perhaps tend'to bring about equitable disttibution of income in the
short run to some extent as compared tq ité other counterparts. The
results showed that the generation of income by agricultural projects
increased the income elasticity of demand in a country like India.
Hence such projects might not create durable assets unless additional

income is sizeable.

Joseph (1978) made a comparison of profitabiiity of rubber culti-
vation with a life span of 32 years, with that of tapioca, an annual
crop. The conclusion was that for medium and large farmers the choice
depended on the stability of income, absence of risks, immunity from
land reforms etc., and hence even with a discount rate of 11 per cent
they would go fof rubber planmtations. At this level of discount rate
the income from rubber was far more than that of tapioca. To a small
farmer, tapioca was preferable to fubber at 1l per cent discount rate,
but if the discount rate was brought down to 6 per cent at which level
income from rubber exceeded tapioca, the~Smail farmers would also

prefer rubber cultivation, provided an additional land was made available.
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Rahim and Singﬁ (1978) discussed about the special.charaéteristics
of agricultural projects such as externalities, collective goods,
intangible benefits, and risks and uncertainities -which distinguish'
agricultural projects-f;pm the projects in other sectors. It was
argued that these should be given due consideration in the formmlation

and realisation of agricultural projects. It was concluded that:

1) The problems of externalities could be tackled by the Government
either by undertaking the management of the project or by means of

taxes, subsidies, regulations etc.

2) Collective goods produced by agriculitural projects create problems
in project formulations and evaluation and even in financing. By
imposing tax in the project area, the problem of financing could be

tackled.

3) Intangible benefits produced by the project should be given due

weightage, either explicitly or implicitly.

;) Risk and uncertainities could be handled by sensitivity analysis,
mathematical expectations, shortening the pefiod of analysis, adjust-

ment in the rate of interest and safety allowance.

Umakesan and Rajagopalan (1978) conducted a study with the objective
to determine the optimum area to be replanted every year and the optimum

time of replacement. The net present value indicated that the initial
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cost of establlshment of coffee crop could be fully pazd back in a
perlod of 1h years. The 1nternal rate of return was 18 h2 per cenb
and hlgher than the market rate of interest of 12 5 per cent. It was
found that the 1n§es£ment in coffee productlon Was an economically
fea81b1e. The argument was that a strategy of staggering inltial
plantlng and Judlcial rep]antlng appeared to pay a rich d1V1dend by way

of higher present value of net benefit and smaller variance in the

annual flow of income,

Menon (1979) studied the feasibility of investment in grape gardens
in Bangalore North taluk of Bangalore district. Two varieties.of
grapes,viz., Bangalore blue\and Anab-e-shahi were considered. The
estimated medal life.of the vine yards were 30 and 25 years in Bangalore
blue and Anab-e-shahi, respectively. The study demonstrated the
remunerativeness of grape enterprise with the net present worth of
Rs.38,228.28 per hectare, benefit cost ratio of 1.42 and internal rate
of return of Lo per cent in tﬁe case of Bangalore blue and in the case
of Anab-g-shahi the same were Rs.92,460.96 per hectare, 1.76 and
49.06 per cent, respectively. The study also revealed that the
additienal cost of Rs.l.00 incurred annually by shifting over to
Anab-e-shahi, which was more profitable than'Bengalore blue would

result in an additional benefit of Rs.1.07 per annum.
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Misra (1979) attempted to study the overdue position in long term
credit Structurg, inéluainé both tribal and non-trib#l cﬁltivatbrs~in
Dhar district of Madhya Pr;deshtand exémined the ééneration of incre-
mental income,.conséqueﬁb to invgstment. It was oﬁserved'that there.
was adeqﬁate generation of incremental income, due to change in'cropping
pattern and use of more of improved seeds and fertilizers, which was
.adequate to pay back thé'loan insta;ments. | The non~tribal cﬁltivators
faired better with rgépect of generation of incremsntél incéme. The
results revealed that the ipcremental income generated was adequate to
_pay back the loan instalment of well and pump set loan which was
Rs.1820. Thé cash fIOW'statément prepared 5n the basis of the field
study showed a net present worthiof Rs.??h and an internal rate of
return of 17 per cent (at 15 per cemt discount rate) which was higher
than the opportunity cost of capital, thereby the feasibility of invest-

ment was justified.

Raghupathy et al. (1979) evaluated the relative profitability of

. producing coconut with neither cultivation practices nor manure/
fertilizer applicapidn'(Projécf I), producing with ohly cultivation
practices (Project II) and producing with éultivation practices as well
as manures/fertilizgr application (Project III). Measures of project
evaluation such as net present worth, benefit cost ratio and internal
rate of returns were employed for ﬁhe quantitative aésessment of the

objective with the data from CPCRI, Kasaragod, Kerala State. The



results showed that it was financially viable to produce cocomuts with
all the three defined processes. But in terms of viability ranking,
 Project I was the least ang the decision makers could perhaps be in-
different between projects II and III.  With the assumption of uniform
size, quality and product price with respect to all the projects, there
was ‘probably a downward bilys in the benefits obtained from Project III.
So; Project III was ranged above Project II in terms of finaneial
viability. The discount Yate chosen was the lending rate of co-

operatives for long term loans.

', Venkataram (1979) evaluated the Karnataka Agricultural Credit
Project which provided long term loans to farmers for minor irrigation,
land development and tractorization in Karnataka. Thersiudy dealt
with the benefits realised and the feasibility of such investments.

The benefit cost ratio (B  C ratio) and internal rate of return (IRR)
'were calculated to examine the feasibility of these investments. The
project life of dugwell, land development and tractors: was assumed to be
27 years, 25 years and 10 years, respectively. The discount rate
considered was 15 per cent as per the World Bank's recommendation. The
results indicated that in tase of dug wells the B : C ratio was 1.71
per unit of investment for small beneficiaries and 1.80 for large
beneficiaries with an IRR of 26.99 per cent for'small beneflciaries

and 26.71 per cent for large beneficiaries. In case of dug well with



pumpset composite investment the B ¢ C ratios were 1.58 and 1.30,

fo; small and large beneflclaries, respectively, and the IRﬁlwes 27.20
per cent and 20'08 per cent, reepectively. In the case of lané deve-
lopment the 1arge benef101ar1es realised better benefits than small
beneflclarles because of mnore efficient use of resources. Lhe B C.
ratio was 2. L8 and the TRR was 3. 29 per cent in case of large bene—
fmclarles, while they were l 06 and 17.33 per cent for small bene—
flclarles in land development investments. So, it was argued that
land development investments sheuld be preferred to large farmere than
seall fermers. ln thé case of tractorization the investment was found
t0 be marginally remunerative with a B : C ratio of 1.03 and IRR of
15.82 per cent. Among the three investments, tractorization was
considered the leaet Profitable, unless the beneficiaries had taken

up high yielding varieties in their farm. Investment in all the three
types of projects were considered-justifiable, but tractorizationAbeing

the 1east.preference;'

Shivarama (l98b) evaluated the 1nvestment in coffee estates in
Colorg dlSuI’lC'b » Karnataka. ihe ‘c.wo var:.et:.es of coffee, viz,, Arab:.ca
and Robusta were compared by u51ng the discounted cash flow technique.
The results indicated a net present worth of Rs.756 h9, Rs.l539 59 and

.870h 32 for small, medlum and 1arge Arabica estates, respectively,
while it was Rs.l0 056 15, Rs.9685 63 and Rs.15,295.22 for smdl 1,
medium and large Robusta estates P respectlvely. The benefrb-cost

ratios were 1.03 for small, 1.05 for medium and 1.27 for large Arabica



estates, respectively, while for thé small, medium and large Robusta
estates, the benefit-cost ratios were 1.36, 1.32 and 1.46, respectively.
The intgynal rate of return for coffee was 17.83 per cent for small,

- 17.40 per cent for medium and 23.70 per cent for large Arabica esfates
and 25.05 per cent, 24.29 per cent and 25.95 per cent, for small, :
medium and large Robusta estates, respeciively. Ths results indicated
that investment on both the varieties was worthwhile. However, the
study indicated that the returns per rupes investment on large Robusta

estates was the highest.
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CHAPTER III

METHODOLOGY

The Dakshina Kannada district occupies first place with an areca
‘area of 12,923 hectares, thus claiming about 26 per cent of the total
ares under arecanut in Karnataka (49,971 hectares). Hence the

district was selected purposively for the study.
This chapter deals with a brief description of the study area,
sampling design, collsction of data, and computation of costs and

returns along with the techniques adopted for the analysis,

A brief description of the study areas

Location: The district Dakshina Kannada is situated on the
western coast of India, about half way between Bombay and Cape Comerin.
From north to soufh it is a long strip of territory and from east to
west it is a broken low plateau which épreads from Western Ghats to

the Arabian Sea.

The district lies between 12°27' and 13758' north latitude, and
7h935' and 75°40' east longitude. The geographical area of the
district is 8436 square kilometers, which accounts for L.l per cent
of the total area of the State. The population of the district

according to the 1971 census was 19,39,315.
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Dakshina Kannada district consists of 8 taluks with a total of
667 villages. The details of taluks, number of villages and area

under arecanut in each taluk is presented in Table 3.1.

Further, the diéﬁrict can be divided into 6 natural divisions.
The ﬁortioh'lying between Kumaradhara to south west and Netravati to
nﬁrth easi cbﬁbrisés the first. The second is the region between the
Netravati and Gufupur rivers. The third dividion would be roﬁghly to
south of Netravati and Kumaradhara. The fourth consists of the land
o the north of Gurupur upto Sitanadi and the fifth lies between -
Sithanadi and the Chakranadi rivers. The portion Llying beyond
Chakranadi upt6 the border of the district may be taken as the sixth

division.

Climate:

Tehperatures. Being a coastal district the seasonal variations in
ihe temperature is small. The south west monsoon season is the
coolest part of the year with the mean‘daily temperaﬁure below 29°C.
Although April and May may be considered to be the hottest months of
the year both day and night temperatures are higher than in rest of
the year,'the day temperature remains higher even during December 1o
February. Thé oppressive heat is often being relieved by the

comparatively cool breezes which blow in the afternoons.
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Table 3,1

Details of taluks, number of villages and area
under arecanut in each taluk in Dakshina Kannada
District. (1977-78)

Name of the - No. of - Area under Production

taluk villages arecanut (in tonnes)
in hectares

1, Bantwal : 8h 2753 L4606
2. Belthangady 81 1627 2722
3. Gooﬁdapuf 100 721 1206
L. Karkala 77 990 1656
5. Mangalore 102 61} 1027
6. Puttar & 30 5735
7. Sullia b1 2380 3982,
8. Udupi ‘ 110 385 éhly
Total ) -682 ----- 52:8;8 ------- 21,;75 )
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Source : Talukwise plan statistics, Dakshina Kannada District,
District and Regional Planning Unit,
Planning Department (1979)



Humidity: The air is highly humid althrough the year and
particu;arly,in the south west monsoon months. _ The sky is heavily
clouded or overcast.oh most of the days in the south west monsoon
season. In the rest of the year, skies are generally lightly clouded

or clear.

. Rainfall: ‘The average rainfall in the district amounts to about
3930 millimetres per year. . The south west monsoon begins generally
in the first week of June and extends upto September. - The rainfall
during these months is abuqdant and unfailing. The north east monsoon
rains commence in the early paft of October, a major portion falling
in that month itself. A few showers may be expected in the month of
November. The period from December to March is generally dry. A
few premonsoon showers fall during April and May, Nearly 87 per cent
- of the annual rainfall is received during the south west monsoon
period. The rainfall increases as one proceeds from the coast to the

Western Ghats.

Soils: The soil is of a laterite type characterised by high
‘iron and aluminium content. The soils are suitable for the culbi=-
vation of crops like paddy, arecanut, sugarcane and plantation crops
like cardamom and plantains. The soilApH ranges £rom 5.6 to 6 on the

acidic side.
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The district is essentially an agricultural district with about
62.2 per cent of the population being dependent on agriculture for thelr
livelihood. Horticultural crops grown in the disitricts are a helpful
-‘economic balancing factorlfor a number of agriculturists. Among the
garden trees in the district, the most important are arecanutb, coconut,

pepper and jack.

Sample design:

The cultivation of arecanut is carried on mainly near the ghats:
in the deep narrow valleyé where perennial streams and abundance of
shade prevails. There are two distinct parts in the districi which are
famoﬁs for arecanut. 'The First is 'Vittal magane' in the north west
of Puttur taluk and the other is 'Honnai magane' in Coondapur talukl.
The nuts from the former fegion afe sent to Maﬁgalore, while from the

latter are sent to Shimoga.

Out of the 8 taluks in the district, Puttur taluk which occupies
the first position with respect of total area under arecamut (3428 hectares)
and ‘accounting for 26.6 per cent of the total area in the district was
selected for the study. From this taluk, first 5 villages were selected
for the study on the basis of magnitude of the arsa under arecanut.
The list of farms under different category were prepared. The farmers

were classified as small, medium and large farmers depending upon their

- - - - e - .

1. The word 'magane' refers to the local region comprising of
certain geographical area.
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total land holqing. The farmers having an area uéto 1 hectare, -

1.0l to 2 hectares and above 2 hectares of irrigated land were classified .
as small, medium and large farmers, respectively. The standardisation
was done on the basis that 2 acres of dry/garden land equals one acre

of irrigated land. A pre-determined sample of 20 farmers in each
category were selected from the list at random. Besides, another

gset of 15 more farmers who had adopted the 'purfo! irrigation method

in the areca gardens was chosen for the purpose of analysing the
advantage of ‘'purfo' irrigation method over the conventional surface
irrigation method. So, a total 75 sample farmers were selected at
randqm. The list of arecanut growers was obtained from the Department
of Horticulturé of Puttur taluk. The details of villages and number of

respondents in different size groups are presented in Table 3.2.

Collection of data:

The data were collected by personal interview method using a
pre-tested questionnaire prepared for the purpose. Data for the
agricultural year 1979-80 was collected during October and November
of 1980 by personal interview method with the help of structured
questionnaires. During the survey it was observed that majority of
the respondents were not maintaining proper records gbout expenditure
and income from their farms. Hence, the data collected were purely

based on the memory of the respondents.



Table 3.2

Details of villages and number of respondents
in different size groups.

Small Medium Large Purfo

Village farmers farmers  farmers  irrigation
Aryapu 6 5 3 by
Nettanike madnoor by b L -
Kodippady 3 5 5 2
Olamogru 5 2 5 -
Ramakunja 2 L 3 1
Other villages - - - 8



The data collected included the particulars regarding:

1) General characteristics such as size of holdings area under

arecanut, intercrops etc.

2) Fixed capital which included the values of the pumpsets, sprayers,

implements , perménent investments in wells, ponds etc.
3) Details on cost of establishment of arecamut till its maturity period.

i) Details on cost of cultivation of arecamut as well as yield and

returns.
5) Details about the cost of cultivation of inter crops and their yields.

6) Debails about other expenses such as land revenue, marketing charges,
transportation charges, maintd®inance of pumpsets, machinery, wells and

ponds.

The area under arecanut was taken directly as expressed by the
growers, which included both areca palms and intercrops such as banana,
pepper, cocoa etc. So, in the study one hectare of areca garden meant
one hectare with areca palms as well as inter‘crops (if any) in the

garden.

The area under both non-bearing and bearing areca garden was
' considered for determining the size of areca garden. The area under

non-bearing areca garden with banana as the main intercrop was
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considered for computation of establishment cost. The area ﬁnder
bearing areca gardenvwith pepﬁef as the main intercrop was considered
for computation of coéps;of and feturns from the bearing areca garden.
Since, cocoa was being intréduced recently and it was observed that
in majority of the gardens théfcocoa' plants had not come for fégdlar

~

bearing, this inter crop was not considered for the purpose of analysis.

Computation of costs and returns:

The costes incurred in establishment and cultivation of the areca
garden were broadly classified into 1) investment or fixed costs, and

2) operational costs.

1.‘Investment or fixed éostsz Since arecanut is an irrigated
¢rop in the district,Airrigaﬁion wells, ponds, pumpsets areiessential.
So, the investment on tﬁese items and other machiﬁery and equipments
such as sprayers were included in the fixed costs. In addition to
this, the practice of putting fresh soil to areca gardens was also
observe&. Furtﬂer, this practice was taken up once in 10 years as
éxﬁreséed by the éroweré. Hence, the investment on this item was

considered as fixed cost.

The growers opinion was elicited régarding the life span of pump-
sets and sprayers. Majority of the growers felt that the life span.

of these equipments could be considered to be 20 years since they were
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.being used for only a part of the year. However, it is difficult to
asgess the actual life span 6£;wells ané ponds, and it was assumed
that the life span of these items coincides with that of areca gardens
which was_assumed_és 50 yearé. The costs on wells, ponds etc., were
apportioned betwesn the area under areca garden and $ther lrrigated
arecas based on the area under each category. Thus, the fixed invest-
ments on wells, ponds and pumpsets were taken as fixéd iﬁvestments
during the first year of establishment. Fﬁrther, since the life of
the pumpsets was considered to be 20 yeérs the apportioned cost of
pumpset Wés added to 2lst year and llst year. The investment on
putting the fresh soil was considered once in 10 years till the‘SOth
year and thus accounts for l times during the life of the orchard
(10ﬁh, 20th, 30th and L4Oth year). Investment on sprayers was found
to be made dﬁring the 7th year of the orchard, that is, after it

started to yield économically and again the émount was included in the

28th year and the 4Bth year with a life span of 20 years.

2. Operationsl cost: Ths éxpenditures on items like fértilizers,
manures, plant protection chemicalé, irrigation charges and other items
were considered as material costé. While computing the costs éf
Tertilizers and chemicals, the actual price paid by the grower along
with the transportation cost incurréd were used. For estimating.the
cos%s of farm yard manure and green leaves, the price prevailing in \

the locality was used eventhough many a times these were produced on

the farm itself. -



The labour costs, both unskilled as'weil as skilled labourers
were computed based on the actual wages paid by the growers. Since
there was not much difference between the wages paid for-permanent
and hired iabourers, and also it was difficult to get data separaﬁely
for these two, no distinction was made. The child labour was not

generally used on areca gardens.

The labour employed, both men and women were taken into account.
In arecanut gardens some operations like spraying and harvesting re-~
quire skilled 1abour¢rs, 8ince these operations require the special
skill 4o climb the palms which is a tédious job. The wage rate of
these labourers was found to be alﬁost double of the ordinary un-
.skilled workers. The actual wage paid-by the growers was used for

computing the labour cost for each of these operations.

It was observed that some of the operations like cover digging,
manuring the palms were done on conbract basis in some of the gardens.
In such cases, it was difficult to obtain the actual labour used.
However, for computing the labour cost in such cases, the'actual

amount paid by the grower was taken as it is.

To estimate the potential of employment in the areca gardens, all
the labour used was converted into man-days, based on the ratio of

their wage to a man-day of 8 hours of work, 1In case of contracts, ihe



labour used was calculated based on the wages prevailing in the locality. -
Further, the labour requirement was classified as unskilled and skilled

labourers.

The expenditure incurred in the upkeep and maintiinance of the
drying yard, wells, ponds, pumpsets and other equipments were taken
based on the actual payment made by the grower towards these items and

recorded as maintainance cost of permanent items.

The operational cost also included the costs incurred after
harvesting the nuts like the costs on drying, dehusking, cleaning and
measqring etc., along with the transportation and marketing cost of
the produce. It ﬁas observed that many of the growers borrowed loans
and in such cases the interest paid on that was included in the opera-

tional cost and however was not included while evaluating the investment.

Cost of'intercrqp: The cost of intercrop banana was accounted
fo: calculating'the establishment cost of areca garden. Since banana
is planted as a shade plant in the early stages of establishment, the
cost incurred in the planting of banana suckér§ wWas considered.
However, it was observed that after planting not much care was taken
to cultivate it. In the case of inter crop pepper, the main costs
incurred were those of harvesting, tying the pepper vines to the areca

palm, drying, curing etc. Mamuring, irrigation etc., were not done
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separately for pepper since it is planted at the base ‘of the areca
palm, *So, the costé of harvesﬁing, tying the pepper vines, drying,
curing etc., were accounted for computing the total operational cost

incurred in the established gardens.

Thus, the establishment cost included the cost incurred in the
first year, such as éost of 1e§elling the land and after care opera=-
tions and the maintzinance cost till the gafden comes to maturilty
(till the 7th year after planting). It also included tﬁe fixed costs
on wells; pumpsets and other items till the 7th year of the orchard.
The cost incurred on the‘intefcrop banana during the early period of
the areca gafdens was also taken into aeccount while computing the
establishmént cost of areca garden. The returns from banana till
the Tth year of the arsca garden was considered as cash inflows, during
the period when there was ﬁo returns from the main crop. Thus, the
cost incurred on the cultivation of areca palms and banana plants minus
the returns from banana as well as arecanut; if any, till the Tth
yeér ﬁotally constituted the actual cost of establiskment of areca

garden.

The .costs incurred after 7th year till the 50th year of the garden
including both maintsénance and fixed cost formed the cash out flows

during that pericd.
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A general observation indicated that there was no much variation
in the prices paid by different agencies engaged in marketing of areca-
nut. While computing the income, the actual price received by the

grower was taken.

There are two cooperative marketing agencies in the taluk, viz.,
the Centrai Arecanut Marketing anﬁ Processing Cooperative Limited
(CAMPCO) ané the South Kanara Agriculturists' Cooperative Marketing
Socie%y (SKACMS). . There are also a number of trader-middlemen

operating in the taluk.

Arecanut is normally prepared as 'chali! (dry kernels). The
growers generally make 3 classes in arecamut, viz., 1) clean unbroken
well dried kernels without any eplcarp attaching to the nuts considered
as class first, 2) nuts which are broken or cracked and devoid of
epicarp considered as class secopd, and 3) dried nuts with the epicarp
attaching to them is grouped under class third. The price received
for these classes were obtained from the grower-along'with the yield
aﬁd the income received was computed. The yield and price received
for peppér was also taken and thus the total income derived from the

areca garden was compubed.

Method of Analysis:

Many studies conducted earlier (Prest and Tarvey, 1965; Upton,

1967; Dalton, 1967; Gittinger, 1974) illustrated the usefulness of
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discounted cash flow techniques in evaluating the long term projects
in agriculture. Also in a few studies (George and Joseph, 1973;
Gupta and George, 197h; Umakesan an& Rajagopalan,.1978; Menon, 1979;

" Raghupathy et al., 1979; Venkataram, 19793 Shivarama, 1980); ﬁhese
techniques were successfully employed to evaluate fhe long term
investment in agricultural projects: - Hence, for evaluating the
investment and to find out the feasibility and economié viability of
inveétment in areca gardens a few measures of project eﬁaluation by
using the discounted cash flow technique was ﬁsed. These techniques
are advocated as an aid to evaluate and find out the worthiness of an

investment, especially those of long term projecté or enterprises.

The concept underlying in this technique is that, a rupee invested
~ today is worth more than a rupes in future yeafs. On the other hand,
it is a process of finding the present worth of an amount received or
paid out in the future. This technique has an'advantage that, fubture
variable cash flows are reduced to 2 single‘sum at one specific point

of time, thereby facilitating comparison between alternatives.

The discounted cash flow measures used in the analysis were, net
present worth (NPW), benefit-cost ratio (B ¢ C ratio) and the internal
rate of return (IRR). Besides these, the pay back period of the

areca garden was also computed.



Net present worth: It is simply the present worth of net
benefiﬁs of a project discounted at the opportunity cost of capital.
The criferioﬁ aséessés'the present net worth of dcrued benefits ofef
costé..T The criterion ranks thé-inveétmeﬂts for selecting the
éliernétives.' Generally, higher the net present worth, better would
be the preference. In 6alcu1a£ing the net present worth, the
difference betwa;n the ﬁrésént value of the cost stream and present
value of Benefii stream were considered at a discount rate of 15 per
cent. This is the rate that is being advocated by the World Bank for
agricuitural projects in developing countries. The general mathema-

tical form of net presenﬂ worth criterion is presented below:

NPW = Bn - Cn
(1L + a)®
=
Where, Bn = benefits in each year

Cn = Costs in each year

f#

n = number cof years

d = discount rate
In order to consider the project investment worthyness, the net
present worbth should be positive before the magnitude of alternative

opportunities are considered.
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2e Benefit.s Cost ratio: -

,.The ratio of discounted cash inflows (project benefits) to dis-
counte&Acash out flows (project costs), which must be unity or more
for‘éﬁ‘enterprice'to be .considered worthwhile. This technique also
ranks the project invesiment for selection. The minimum ratio re-
quiréd is 1 : 1. This 1l :1 indicates the coverage of costs without
any surplus benefits. Bubt usually the ratio has to be more than
unity in order to provide some additional return over the costs for
clear decision. = The benefit-cost ratio can be stated mathematically

| Bn ,
g @T+a)

as -, .

B ¢t ¢ ratio = b
n
:g Cn
& (1 + d)n
1Where, Bn = benefits in each year
Cn = Costs in each year
ne= nnmber.qf years
d =

discount rate.

3. Internal rate of return:

It is the rate of return which equates the discounted (or
compounded) benefits with the discounted (or compounded) costs. In
other words, it is the discount rate which equates the'present worth

of benefits to present worth of costs, that is, the net present worth
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is zero. 1t represents the average earning capacity of an investment

from the project.

n - Bn ~ Cn
< . - 0
Ve .
— n
t=1 (L +a)"

Where, Bn = benefits or returns in each year -

Cn = Costs in each year

n = number of years or life period of investment

d

discount rate.

The internal rate of return is arrived at through interpolation
technique by using different discount rates so as to see that the
net present worth is equated to zero. Tge project costs and returns/
benefits were discounted at opportunity cost of capital (15 per cent),
in this study as explained eariier. The two discouﬁt rates used were
15 per cent .and 30 per cent for determining the IRR. The 30 per cent
discount rate was used to gé% a negative net present worth which is
essential for mathematical interpolation to determine IRR. The inter-

polation formula employed in this study is as follows:

Lower discount rate
Absolute difference
between the present
worth of cash flows
at two discount rate.

- -

JRR = Lower discount + Difference between
rate the discount rates
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The internal rate of return was used to rank the different
investment proposal. The hiéhest value of IRR inﬁicates the'first,
ﬁhile.the 1owes£tvalue being the least cholce of preference. However,
the internal rate of return should be more than the discount rate

being considered for selection.

k. Pay back period:

The. pay back period is the length of time taken to liquidate the
investment from the beginning of the project. In the analysis, the
time taken for the recovery of the establishment cost incurred till
the Tth year of the garden was considered as the pay back period.
The pay back period was calculated by summing up all the net benefits
over thé years (without diseounting) to make up the initial imvestment

incurred during the first 7 years.

The following assumptions were made for calculating the net present

worth, benefit-cost ratio and internal rate of return.

1. The economic life of the areca gardens was assumed to be 50 years.

2. The investment made in the first 7 years, that is, till the crop
comes for economic bearing, was considered as establishment cost.
The costs incurred from 8th year onwards were considered as operating
costs. The fixed costs on wells, ponds, sprayers etc., with the

operating costs in each year together formed the cash out flows.



3. The data from sample areca farmers were spread over LO years of the
orchard with same years gap. The.aéebof the garden upto the LOth
year was grouped into'B groups of 5 years gach and»the actuai averages
of cqéts and returns was takep to arrive at the cost and return‘in.
each year. For the years for wﬁich the data was not available, it
was aSsumed ‘that the costs and rebturns do not change very much. This
assumption was based on the data for the other years during the 5 years
in each group. . TFurther it was assumed that the cost remaining the
same, while the returns decreased by 15 per cent during the period from
Wlst to L5th year and by 30 per cent during the ﬁeriod from Lbth to
50th year of the orchard. This is justified since as the orchard

becomes aged its ylielding capacity decreases.

L. The life span of the fixed investments on pumpsets was considered
to be 20 years and the apportioned costs of these items were added

during the 1st, 21st and llst year.

The life span of sprayers was taken to be 20 years and its cost

was included in the 7th, 28th and L8th years.

Thé life span of wells and ponds was assumed to be same as that

of the orchard.

The salvage value of the fixed invesiments on pumpsets and sprayers
was added to the returns at the end of the project life if it has not

completed the full life span.



5. The returns or the income generated in the garden over years from
areca as well as pepper (inter crop) were recorded in monetary terms

and these constituted the cash inflow of the project.

‘6. A discount rate of 15 per cent was assumed to be the opportunity
cost of caplital of the areca farmers and the stream of cash inflows and

cash outflows was discounted abt this rate.

Sensitivity Analysis:

Gittinger (197L) said that the careful economic and financial
analysis of a project could be used to analyse the sensitivity of the
project's internal economic or financial returns to the uncertainities
such aé-increased costslor a fall in product prices. Rahim and Singh
(1978) opined that risk and uncertainities could be handled by

sensitivity analysis.

For the sensitiviﬁy analysis used in this study the costs were
increased by 10 per cent and returns were decreased by>10 per cent
and the net present worth, cost benefit ratio and internal rate of
return were calculated by discounting the stream of cash flows at

15 per cent. -



RESULTS



QF

CHAFTER IV

RESULTS

The resulté of the study are presented in this chapter., The
main objective of the study was to evaluate the investment in arecanut
gardens in Dakshina Kannada district. The study was undertaken with

the following specific objectives:

1. To estimate the recurring and non-recurring investment in

different sizes of areca gardens.

2. To assess the economic feasibility and financial soundness

of investment in areca gardens.

3. To evaluate the benefits of 'purfo! irrigation and

conventional surface irrigation in areca gardens.

The results are presented in the following heads:

1. General characteristics of the sample

2. Investment in areca gardens

3. Average yield and returns

k. Investment evaluation

5. Employment potential

6. Comparison of conventional surface irrigation and 'purfo!

irrigation in areca gardens.



1. General characteristics of the sample

The investigation covered 60 areca gardens in the five randomly
selected villages of Puteur taluk in Dakshina Kannada district. Twenty
gardens each in small, edium amd large farm category were selected.

The average size of the farm was 0.89 hectares, 1. 88 hectares and

3 79 hectares (all in standard hectares, in terms of irrigated hectares)
in small, medium and 1arge farms, respectively. The average area under
arecamt was 0. 56 hectares in small size farms, 1.28 hectares in medium
size farms and 2.29 hectares in large size fams. Hersafter the
details will be mainly on areca gardens and for convenience the areca
gardens under small farms will be referred as 'small garden' (0.56
hectares), under medium farms as 'medium garden' (1.28 hectares) and

gardens underllerge farms as 'large garden' (2.29 hectares).

The average number of areca palms per garden were 683 (1219 per
hectare), 1477 (1154 per hectare) and 2572 (1123 per hectare) in small,
medium and large gardens, respectively. In majority of the gardens
growing of inter cfops was observed. The aftercare operations were
same fcr both the main crop and the intercrop like pepper. Cocoa
being recently introduced had not started to yleld regularly. So,
this inter crop was not considered for the analysis purpose. The
other inter crops = banana and pepper were taken into account in the

analysis. In &mall, medium and large gardens, 16, 15 and 18 gardens
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had banana as inter crop and in 6, 10 and 1y gardens pepper was grown

as inter crop respectively,; in small, medium and large gardens.

For comparing the benefits of fpﬁffo' irrigationrwith_convantioﬁal
surface irrigation 15 sSample arecawghrdehézwioh"purfo‘ irfiéétion
method were selected. = The average size of areca garden with 'purfo!
irrigation method was 2.013 hectares and the average number of areca
palms per garden was 2506 (1245 per hectare). The details are pre-

sented in Table 4.0.

2, Investment in areca'gardens

Investment in areca garden was classified into establishment
cost and operational cost. The cash expenses; labour cost and
expenses on inputs were essential both for establlshing the garden and

thereafter to maintain the garden.

Establishment cost.

It incliuded the labour and material cost for operations such as
fencing the 1and, dlgglng-the pits, planting the seedlings, after-
care operations during the first year and all the costs 1ncurred to

maintain the gavden t111 it comes to bearing (7th year)

.The details of eost of establishment for small gardens is presented

in Tables L.l and L.2. The total labour and input material cost was



Table L.O

General characteristics of different categories
of areca farms

> W G O em e W w u M G K A e» b &P A B as WM S on e W M o W W W e wp e s ey wm m s

Particulars Small Medium Darge

A, For invesﬁment evaluation :
1, Number of sample farms 20 . 20 20
2. Total area (standard hectare) ©17.53  37.61 75.90
3. Average size of holding (standard hectares) 0.89 1.88 3.79

L. a) Total area under bearing

arecanut (hectares) - 8.95 22.79 40.85
b) Total area under non~bgaring
arecanut (hectares) 2.35 2.81 L.87
¢) Total area under arecanut (hectares) 11.30 25.60 L5.72
5. Average arsa under arecamt (hectares) 0.56  1.28 2.29
6. Average number of areca palms
a) per hectars 1219 1154 1123
b) per garden 683 W77 2572
7. Number of areca gardens with banana-
inter crop - 16 15 18
8. Average number of banana plants - '
per hectare : L6 372 512
9. Number of gardens with pepper intercrop . 6 10 il
10. Average number of pepper vines per garden 4O 127 367

B. Areca gardens with 'purfo' irrigation

1, Number of sample farms j - - 15
2. Average size of holding (standard hectares) - - 5.0k
3. Average sige of areca garden - - 2.013
. Average number of areca palms ‘ .

a) per hectare - - 1245

b) per garden - - 2506

- oy W M Mm es N o G WS W S W e e W™ W S - W W G W W s ™ wm S M W e B s W @ W W

Note: One standard hectare = 1 irrigated hectare = 2 dry hectares.
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Rs.12,63%.66 per garden, out of which the total labour costs accounted
for Rs.8,121.2u'(6h.73 per cent) énd1 material costs of Rs.l574.%2
(35.23 perlcént) for the establishmenf period of first 7 years. The
coét incurred during the firsg year of establishment accountedlfor
é3.77 per cent (Rs.ﬁ,oﬁh;ﬁﬁfper small garden) and the mainteinance
cost till the 7£h yearlremainedAalmost unchaﬂgad ranging from 10 to

13 per cent except dﬁring the.7th year,lwhen it increased to 20 per
cent out of the total labour and material costé. The per hectare
total cost of labour and materials came to Rs.22,567.0lL, of which the
total labour cost.wés R;.lh,SOh.79 and the total méterial cost was

Rs.B8062.25 for 7 years.

The cost of establishmeht for medium gardens is given in
Tables L.3 an& L. The.medium areca garden growers on an average
invested Bs.26,779.01 per garden for -establishing the garden, The
labour cost incurred was Rs.16,038.15, which accounted for 59.89 per
cent of the total labour and material cost, and the cost incurred on
materials was Rs.10,739.86 (46.11 per cemt). Of the 7 years of
establishment, the first'year claimed 28.72 per cent of the total
cost. In the remaining years, the percentage share to the total cost
varied from 10 to 1l per cent. The per hectare establishment cost in
case of medium gardens came to Rs.20,920.55,'while the total labour

cost accountéd for Rs,12,514.98 and the material cost was Rs.8390.57.
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:In the large areca gardens, the growers on an average inveSted
Rs.}y7,337.31 per‘ggrdén (R§.20,67gr07_per hectare) for establishing
the garden. The resu;ﬁsfare presented in Tables L.5 andlh.é; The
share of tﬁtal labour cost was 58 hl per cent (Rs.27,650'7h Pér garaen
.and Rs. 12,07k. 58 per hcctare) and that of the total material cost was
41.59 per cent (Rs.19,686.57 per garden and Rs. 8597.&9 per heetare)
Out of +the total cost of establlshment (labour + material cost) for
7 years, the first year of establishment was the major share wlth
34,00 per cent and the share of the remainiﬁg &ears varied from 7 to

15 per cent.

Thus, the cost of establishment in the first yesr was the highest
share of {the total estab;ishment cost and the remaining amount was
shared by the maint&nance cost till the Tth year of establishment in
all the size groups. The per ﬁéctare results indicated thaﬂ growers
with large gardens incurred a 1§wer cost of Rs.20,672.07 tﬁan the

medium gardens (Rs.20,920.55) and small gardens (Rs.22,567.Pk).

The inyestment.on permanent items like Wells, ponds and pumpsets
which were incurred during the establishment period of the orchard is
presented in Table L.7. Tpg small growers invested a total of
Rs.}2l1.29 (Rs.7573.74 per hectgre), whilg the mediun growérs invested
Rs.11,477.26 (Rs.8966.61 per hectare) and the 1grge’growers invested
Rs.16,78L.16 (Rs.7329.33 per hectare) on permanent items. 'but éf £he

total investment on permanent items, investment on wells and ponds,
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Table 4.7

Investment on permanent items in areca gardens (in rupees)

W W R Wy W R Um T R ™ S ay W e = e - ms em W W gy s N W A e AR T ur W en e - e W o m wr -

Small gardens Medium gardens Large gardens

N Particulars Per Per Per Per Per Per
* garden hectarse garden hectare garden hectare

1. Wells, ponds etc. 1930.39  3L47.13 6126.12 L786.03 8711.4L3 3804.12

(45.50) (53.40) (51.90)
2., Pumpset and 2ihl.h2  3829.32  L4791.15 3743.09  7Th83.67 3267.98
pumphouse (50.50) (41.70) (Lh.60)
3. Sprayers 166.48 297.29 559.99  L37.L49 589.06 257.23
(4.00) (4.90) (3.50)
Total 4211.29  7573.7h 11477.26 8966.61 16784.16 7329.33
(100.00) (100.00) (100.00)

Figures in paranthesis indicate percentages to the total
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pumpsets and pumphouses, and sprayers accounted for 145.50 per cent,
50.50 per cent and Zﬁoiper qént, respectively in gmall gardens;

53.40 per cent, hl.?O_pgr cent and h.? per cent ;espect;vely in medium
gardens and 51.9 per cent, Lh.60 per cent and_3.5 per cent,respectively

in large gardens.

The cost incurred for banana intercrop during the establishment
period of areca gafden is given in Table Lh.8. Since banana was planted
mainly to provide shade to the young arscanut blants, not mich care
was proﬁided after i% was planted. The cost of planting banana during
the first year was Rs.203.7L (Rs.363.82 per hectare), Rs.253.2l - _
(Rs.197.8) per hectare) for medium gardens and Rs. 990.95 (Rs.l32.73

per hectare) for large gar&ens.

The total cost of establishment inecluding the labour cost, material
cost, costs.onvpermanent.itemé and the cost incurred for banana was
Rs.17;hﬁl.ﬂ9‘(Rs.30,505.09 per hectare) for small gardens,'Rs.38,509.51
(Rs.30,0857.00 per hectare} for medium gardens and Rs.66,097.33
(Rs.28,86l1.22 per hectare) for large gardens (Table 4.9). The
establishmént cost during the first year which includes labour and
material costé, investment on permanent items like wells, ponds,
punpsets and the cost of banana inter crop was Rs.7h79.17 (Rs.13,302.49
per hectare), Rs.19,421.80 (Rs.15,173.29 per hectare) and Rs.33,896.2¢

(Rs.1U4,791.73 per hectare) for small, medium and large gardens,
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Table 4.9

Total establishment cost (Rs.) of areca gardens:

Small garden Medium garden Large garden

Particulars Per  Per Per Per. = Per Per
' garden hectare garden hectare garden hectare

1. Total labour cost 1786.07 3189.41 3857.61 3013.76 8720.73 3608.19
in the first year v

2. Total labour cost in 6335.17 11315.38 12181,54 9516.22 18930.0L - 8266.39
the remaining years ' -

'3, Total labour cost  8126.2l 1450479 16039.15 12529.98 27650.7) 1207).58

L. Total material cost 1218.78 2175.53 3833.69 2995.08. 7375.54 3221.L48
in the first year ’

5. Total material cost 3297.0f 5887.2L 6906.17 5395.h9 12311.03 5376.0L
in the remaining :
years

6. Total material cost L575.82 B8062.7h 10739.86 B8390.57 19686.57 8597.49

7. Investment on Lh24hl.29 7573.7h 11477.26 8966.61 1678L.16 7329.33
permangnt items :

8. Cost incurred for 263.7h' 363.82 253.2L4 197.8L 1975.86 862.82
banana

9. Total establishment 7hh9.8% 13302.50 19421.80 15173.29 34856.29 14,791.73
eost in the first ’
year (Ll+L+7+8)

10. Maintainance cost  9632.2F 17202.59 19087.71 14911,71 31241.0h 134:2.40
in the remaining ;
years (2+5)

11. Total establishment 17034'41.09 30505.09 38509.51 30085.00 66097.33 2886L.22
costs (9 + 10) '



respectively. This accounted for 43.61 per cent, 50.k43 per cent and
51.2L per cent of the total establishment cost for 7 years peried for
small, medium and large gardens in that order. The remaining amount

was the maint€lnance cost $ill the Tth year after planting.

~ The total establishment qost'for the period of 7 years in case

of large gardens was higher by Rs.27,587.82 than medium gardens and
Bs.49,016.,0h higher than small gardens. On per hectare basis, the
large gardens had slightly lower investment for establishment than
~small and medium gardens. Even during the pericd of establishment
(first 7 years) of the areca gardens, it ﬁas observed that a little
income was possible from the ban%na inber crop and from areca §arti-
cularly dﬁring the 6th and 7th year. The4av¢rage'total returns
(gross returns) realised from banana accounted for Rs.3692.56
(Rs.6593.86 per hectare) among small, H§.679h.87 (Rs.5308.49 per
hectare) among medium and Rs.15,651.23 (Rs.6834.60 per hectare) among
largé areca farmers for the period of 7 years. The average gross
r;turns from areca during the 6th and Tth years were Rs.hlé?.hd
(Rs.?bhl.79 per hectare) in small gardens, Rs.8038.66 (Rs.6280.21 per
hectare) in medium gardens and Rs;16,19l.29 (Rs.7070.43 per hectare)

in large gardens (Table L.9).
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Operational costs:

fhe operatiénal cost of bearing areca garden ircluded the various
cultivation costs sucﬁ as, cost of labour for cultural operations,
cost of inputs used,.cost of maint&inance of permanent items like
wells, ponds and machinery, and other costs incurred in each year

after the garden comes to regular beéring.

The four Lypes of costs used in computing the operational cost

A. Cost of labour employed for cultural operations

B. Cost of inputs (material cost)

C. Other expenses like land revenue, transportation cost,
marketing charges, maint:@nance of permanent items etc.

D. Cost of culbivation of.inter crop in the gardens with pepper '

 as inter crop.

Total cost of labour for cultural operations is presented in
Table 4,10. On an average, a labour cost of Rs,2271.92, Rs.}506.38
and Rs.919h;10 was incurred by small, medium and large gardsns,
respectively. The per hectare labour costs were Rs.4057.03,
R5.3520.59 and Rs.h01).89, réspectively among small, medium and large
gardens. (enerally, the labour cost for irrigation had the mazimum
share in all the three size groups and it was 32.62 per cent, 31.85

per cent and 28.26 per cent of the total labour cost in small,medium



Table h,lo

Particulars of annual labour cost incurred in cultivation of

bearing areca gardens

- am wEm @ em e W e wm g W m @ e -

- Small gardéns

Medium gardens

Large gardens

Per Per
garden hectare

B a @ = G ) e m W S wm Su Gn @ W S g G VP e W G e @ YR W TR M T M e W S W

A. Labour cost

1, Cover digging 92,91 165.91

(4.09)

2. Widening & clean- 30.86 55.10
ing of drains (1.36)

3. Weeding 96.54 172.39

' (o25)

4. Manuring & ferti- 285.65 510,09
lizer application (12.57)

5. Fencing & 50.57 90.31
maintainance (2.23)

6. Plant protection 122.47 218.71
(5.39)

7. Irrigation 741.20 1323.57
(32.62)

8. Hafvesting

a)Picking the i51.24 270.08

naturally (6.66)
fallen nuts
b)harvesting 73.40 131.07
(3.23)
c¢)Collecting & 122.35 218.L9
transporting to (5.39)
drying yard
9. Spreading & arrang- 54.33 97.02
ing and drying (2.39)
10. Dehusking 139.60 21,9.28
' : (6+1k)
11. Cleaning, sorting 51.33 91.67
measuring etc. (2.26)

iz2.

Watch & Ward

Total

259.47 L63.3L
(11.k2)

2271,92 L057.03
(100300)

Per Per
garden hectare

178.79 - 139.68
(3.97)

78.03
(1.73)

22.93 175.13
(h.99)

575.6h Lh9.72

(12.77)

77 lh3
(1.72)

268.68 209.91
(5.96)

60.96

60.L9

14,26.12 1110.16

(31.65)

271.85 212.38
(6.03)

126,23 98.62
(2.80)

205.91 160.88
(L.57)

103.91
(2.31)

61.18

375.99 293.7h

(843L)
115.42
(2.56)

90.17

L77.41 372.98 -

(10.59)

11506.38 3520.59
(100.00)

Per Per

garden hectare

337.59 1h7.h2
(3.67)

128.03
(1.39)

620.3L  270.89
(6.75)

55.91

1759.50 768.3)

(19.1)

125.68
(1.37)

676.63 295.17
(7.36)

5h.88

2598.37 1134.66

(28.26)

396.93 173.33
(L4.32)

270.47 118.11
(2.94)

523.61 228.65
(5.70)

302.76 132.21
(3.29)

68l.23 * 298.79
(7Tokk)

228.95
(2.49)

99.98

919k4.10 L01h.89
(100.00)

Figureé in paranthesis are percentages to total



and large gardens, vespectively. The manuring and fertilizer appli-
cation is one of the main cultural operations. It acccounted, out of
the total labour cost,.for 12.57 per cent among small, 12.77 per cent
among medium and 19.1& per cent among large gardens. Flant probection,
out of the botal labour cost, had a share of 5.35 per cent, 5.96 per
cent and 7.36 per qeﬁt iﬁ small, medium and large gardens, respectively.
The remaining amount in the labour cost was shared by operations such

as weeding, cover digging, post harvest operavions and others.

The total material (input) cost among small, medium and iarge
gardens was R§.1388.08 (Rs.2L78.73 per hectare), Rs.2980.31 (Rs.2328.37
per héctare) and Rs.5283.99 (Rs.2281.22 per hectare), respectively

’ . ash
(Table L.1l). Of this, the cost of farm yard manur Aand green leaves

%,
accounted for a maximum percentage of £8.08, 38.10, and 34.17 for
small, wedium aznd large gardens, respaectively, indicating it as the
major inpubt in areca gardens. This was followed by the material cost

like plant protection chemicals, fertilizers, irrigation charges and

others in the three size groups of gardens.

The other expenses were Rs.529.83 (Rs.9h6.12-per hectare) in
small gardens, Rs.1512.91 (Rs.1184.96 per hectare) in medium gardens
an& Rs.3236.95 (Rs.1h13.51 pér hectare) in large gardens (Table L4.11).
These costs includ;d.interést on borrowed capital, maint&inance cost

for pumpsets, weils, ponds -etc., and land revemme paid.



Tablg ko1l

Annual material cost and other expenses incurred in bearing

areca garden

Small gardens

Medium gardens

Large gardens

Particulars Per- Per

garden hectare

B. Material cost

12.07  75.13

-1. Fencing material

, , (3.03)

2. Green leaves 108.89 194. hS

' (7.84) -

3. Farm yard manure 392.79 70L.}2

, | - (28.30) |

lys Ash 26.88 L48.00

(1.94)
5. Fertilizers 212.39 379.26
(15.30)

6. Plans protection 368.25 657.59
chemicals (26.53

- Te Irrigatlon charges 166.05 296,57

(11,96)
8. Gunny bags 29.681 53.24
(2.15)
9. Miscellaneous 40.95  73.13
| 2R L
Total 1388.08 2478.73
' (100.00)
C. Other expenses
1. Land revenue 35.20  62.86 .
(6.6l4)
2. Transportation 110.23 196.84
cost (20.80)
‘3. Marketing - 97.26 173.67
charges (18.36) ,

ly. Interest on 197.33 352.38
borrowed capital (37.25)

5. Maint@inance cost 89.91 160.37
for wells, tanks, (16 95)
pumpsets etc.

Total 529.83 9hé.12
(lOOLOO)

Per . Per

garden hectare

35.53
( 1.19)
203,26 17h.42
847.49 662.10
(28.hk) -
6h.58 50.45
(2.17)
634.85 L495.98
(21.30)
670.78 52L4.05
(22.50)
3h2.94 267.92
(11.51)
81.98 6.05
(2.75)
78.91  61.55
2980.31 2328 37
(100.00)

65.10
(L.30)
193.65 151.25
(12.80)
577.72 L451.34
(38.19)
493.5L 385.58

50.86

- (32.62)

182.90 142.89
(12.08) :

1512.91 1181.96
(100.00)

¢

37.75

Per Per .

garden hectare

5h.36  23.7h
(1.0k)

283.43 123.77
(5.43) .. -
1375.19 600.52
(26.32)
126.18

(2.42)

55.10

1181.27 515.84

(22.65)

161,55 638.23
(27.98)

© 553.36 241.6L

(10.59)
77.93
(1.49)

110.72

3Lk.03
48.35

5223.99 2281.22
(100. oo)

121.28 52.96
348.22 152.06
(10.76) .
1382.27 603.61
(42.70)

952.46 115.92

(29.42)
432.72 188.96
(13.37)

—------—-u—-nn—----o-—--—---

3236.95 113,51
(100.00)

8999.60 7030 92 17655.0k4 7709.62

- e e e

Figures in the parenthes&s are percentages to total :
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Thus, the total operational cosi for a bearing areca gardens
inclnded (a) hboﬁr_cosﬁs, (v) material costs, and (c) other expenses
and accounted for Rs.h18_9.83 (Rs,7481.88 per hectars) , Rs,.8999,50
(R547030.92 per hectare) and Rs.17,6§5 Ol (3;.?709.62 per hectare),
among small, médimn and'l,arge gardens s ﬂreSpecti‘.v‘ely. Out of ‘the
total cost, the 1abour cost was the highest amount forming 5k. h2 per
cent, 50,07 per cent and 52 08 per cent; respectively, for small,

medium and large gardens.

The growers who had areca gard'e,',ns with pepper as::.exn inter crop
incurred an add’iti}:nal'cos‘t of4Rs.h7.50 (Rs.ﬁh.{i2 pér 'heotare)‘ in
. -small gardens, Rs.91.30 (Rs.71.33 p‘er' hectars) in medium gardens and
Rs16).22 (Rs;69.1s9 per hectare) in iarge gar&ens; for harvesting,

tying the vines, drying and cleaning and transportation (Table k.13).

3. Average yield and returns in aveca_gardens

The yield ahdi returns. are prese-x'xted in the Table 4.12. The total
‘¢osts does not include the,"dapreciat:ion on permanent. i_temsililge welis,
ponds, pumpsets and machinery. ng_gée » ‘the net returns represent the
returns after \dedﬁbting the eash c‘os’bs' of production from the gross

returns.

Arecanut is generglly marketed in the form of dried kernels in

the district. Further, the dried kernels are classified into 3 classes


http://Rs.l611i.22
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Table L.12
Yield and returns of areca gardens.

. R B .
mu.‘.‘-'-'---------ﬂn -n—--‘---—---.---‘-v.‘-o~"~~

o Small’ gardeén ' Medium gardon Large garden
Particulars S - .
IR ‘ Per . Per . Per 'Per Per Per
o B garden hectare garden hectare garden hectare -
A, yield - o | | |
(drled kernels in kg) ! _ ) R ,
' Class 1% 850.47 ~1518.69  1939.66 ' 1515.36 3501.98 -1529.25
‘Class IT 199.06. - 355,47 . 511.95 399.96 1060.91 263.28
Class III 53.75  95.98 111,18 = 86.86 205.18  89.60
 Total N ©1103.28 '1970,1@,.v2562.533 2001.98 4768.07  2082,13
B. Value by sale (Rs.) ) | | ‘ | -
Class I~ 11312.97'20201.73 2718L.33 21238.3k 54949.20-24861172"
‘Class IT' 1690.16 3018.14 L4531.12" 3539.9h 9656.40 L217.10
Class IIL 30L.17 537.17  63Lh.8ik L495.96 1ih9.21 510.93

Total = = 13304.30 23757.68 32350.29. 2527h.2k 67754.81 29588.75

C. Average price
~realised per kg(Rs.)

Class I e 13.30 == am 101 == am 16426 ==

' Glags II : T Bl w= = 8.85 ~- wm 9,10 ==
Class IIL . == 5.60 -~ oe 5,71 e - 560 ==

D. Valve of the quantity ) '
used for home . . ' o
consumption (Rs.) . 90. OO 160. 72 15,56 120,67 219.22 95.73

_nnmnn ----- ‘m-qu—--—-ﬂduunu--“-s--

Total Returns (B+D) 1339L.30 95918 40 3250L.75 2539L.91 6797h.03 2968L .46

-—-—-—g-uv—-—a------&--‘—‘--vm--

Total cash’ costs of : : ‘ :
production (in Rs.) L189.63  7h81.88  8999.60 T030.92 17655 oh 7709 62

Net Heturns (:m Rs.) 920h h? 16436.52 23505.15 18363.99 50318 99 21974.86

#The detalls of Class I, II & IlI refer to the d:.fferent quallties
of dry kernels of arecanut ‘and is explained in the bext. ,



Table k.13

Cost and returns from pepper in areca gardens

,—u-v—-'--—----'cnn--—---o---n---u-------—--—.

Small garden Medium garden . lLarge garden
Particulars Per Fer Per Per Per Per
garden hectare garden hectare garden Hectare
Costs
1. Harvesting, tying the
‘pepper vine, cleaning, .
d.’f.‘ying etc. 1.11067 ) 770hl 81-60 63075 1’4&0)43 63.07
2. Transportation cost 5.83 10.41 9.70 7.58  19.77 6.42
Total cost (in Rs.)  L47.50 8L.82  91.30 71.33 16422  69.49
Yield and Returns
1. Total yield (kg) ho.33  T72.02. 82.00 6L.06 181.07‘ 79.07
2. Price per kg - 13.19 badeed .- l)-lvu29 —— - 1).‘.30 -~

3.

Gross reburns (in Rs,) 532,00 950.00 .

be Net returns (in Rs.) L4BL.50 865.18

1172.00 915.63
1080.70 8Lkh.30

- ey m e W o m @

- 2604.29 1137.2)

2L40.07 106k.75



based on their quality, viz., Class I, Class II and Class III. The
properly dried, cleén and unbroken nuts withbut any epicarp attaching
to the nuts are classified as Class I, dried nuts hhich are cracked

or broken and devoid of epicarp are grouped under.CIaSS II and dried

nuts with epicarp attaching to them are élasgified as (Clagss III.

The average yield of arecanut in small gardéns was 1103.28 kg
(1970.1hs kg per hectare) of which 850.47 kg (1518.69 kg per hectare)
was of Class I, 199.06 ﬁg (356.&7 kg per hectare) wae of Class I, and
53.75 kg (95.78 kg per hectare) was of Class III. In the case of
medium gardens which realised a highef total average yield per hectare,
the yield of arecanut per garden was 2562.53 kg (2001.98 kg per
hectare). Out of this, the.Class I accounted for 1939.66 kg
(1515.36 kg per hectare), Cldss II for 511.95 kg (399.96 kg per
hectare), and Glass IIT for 111.18 kg (86.é6 kg per hectare). The
yieldlamong large gardens was the highest améng the three size groups
vwhich was 4768.07 kg (2082.13 kg per hectare). Out of this, the share
of Class I, II and IIT were 3501.98 kg (1529.25 kg per hectare),
'1060;91 kg (463.28 kg per hectare) and 205.18 kg (89.60 kg per hecfare)
respectively. Thus, the per hectare total yield in large garden was
80.15 kg more than_ihat of medium garden and 111.99 kg more than the

small géfden.



The average price realised per kg for different classes of areca
in different size groups also varied. Ampng the three size gréups,
the growers with large gardens .realised the highest price per kg for
- dhe F?nﬁ;iﬁéé classes of arecamut. ~Areca large farmers realised a
price of R3.16.26, Rs.9.10 and Rs.5.60 per kg for Class I, Class II
and Clags III; respectively; the medium areca growers received
Rs.1ll4.01, Rs.8.85, and:Rs.5;7$>per kg for the three classes and the
Smgll areca farmers received a slightly lower price of Rs.lB.éO,
Rs.8.L9 and Rs.5.60 per kg for the three classes of arecanut. Because
of this variation in yield and price received per kg, the total valué
redl ised from the sale of areca also varied among different sizes of
areca gardens. The total value realised by large areca growers was
the highest at Rs.67,754.81 (Bs.29,588.75 per hectare) followed by
medium areca growers at Rs.32,350.29 (Rs.25,274.2h per hectare) and
Rs.13,30h.30 (Rs.23,757.68 per hectare) by small areca growers. Thus,
the results showed thaﬁ the large areca growers gob Rs.;314.51 and
Rs.56831.07 per hectare more than the medium and small groueré,

respectively.

The value of arecanut quantity used for home consumption accounted
for Rs.90.00 (Rs.160.72 per hectare), Rs.l5h.46 (Rs.120.67 per hectars)
and Rs.219.22 (Rs.95.73 per hectare) for small, medium and large gardens,

_ respectively.


http://R3.l6.26

The net returns from areca, which is the difference between
gross returns and operational costs, was highest in case of 1qrge
gardens with Rs.50,318,99 (Rs.21,97L.86 per hectare) followed by medium
gardens with RS.23,505.15 (Rs.18,363.99 per hectare) and the small

gardens with Rsf920u.h¢ (Rs.16,)36.52 per hectare).

in addition to the net returns from main crop of arecanut, the
small, medium and large gardens with inter drbp.pepper realised an
additional net'return of Rs.}484.50 (Rs.865.18 per hectare), Rs.1080.70
(Rs+8ll4+30 per hectare) and Rs.24li0.07 (Rs.1l06L4.75 per hectare),

respectively.

. Investment evaluation in areca gardens

To evaluate the feasibility of investment in areca gardens, the
evaluation criteria such as net present worth, benefit-cost ratio,
internal rate of return and pay back period were employed. Analysis
was dons both on per garden and per hectare basis in each size group:

and the results are presented in Table L.lh.

Net present worth:

The difference betwsen the present value of costs and returns
gives the net present worth of inwestment in areca gardens. The net

present worth was Rs.10,171.78, Rs.28,362.72 and Rs.59,538.43 for


http://Rs.1061t.75
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Table 4.1l
Investment evaluation in areea gardens

Total discounted returns

o TotE) dj_sgoun'bed costs for -

' 50 years for 50 years
Per'gar'denvw~ Per heétare . Per gardén Per hecﬁare
23,509.35  41,981.05 33,68L.13  60,145.L5
49,553.43 38,714.36 77,916,15  60,871.85
89,883.63 39,250.L9  1,49,422.06  €5,249.80

4N°"'-Presen*' worth (Rs.) ﬁié‘im' gﬁ:n;;l Pay back
Per garden Per hectare ratio riégrn period
10,171.78 18,164.00 - .43 26.28 10
28,362.72 ° 22,157.49 BT 26.68 ‘11
59,538.43 25,999.31 - 1.66 27.53 10
Sensitivity analysis on investment in areca gardens

4,535.99 8,099.98 1.17 19.95 11
"15,425.93 12,051.51 1.28 21.39 11
35,588.66 15,540.90 1.3% 22.48 11

#10 per cent increase in costs and 10 per cent decréase in returns.



small, medium and large areca gar@ens, and on per hectare basis the

net ﬁresent worth was Rs.25,999.31 for large farmers fﬁllowed 5y
BS:22,157.49 for medium farmers and Rs.18.16L4.00 for small farmers.

The net present wqpph_was posiﬁivé in all the cases, which.clearly
indicates that fhe investment ;n aréca gardens is a féasibls proposition.
However, in terﬁs of ranking, large farmers ranked first followed by

medium and small farmers in that order.

Benefit-cost ratio:

This criterion indicates the returns per rupee invested in the
areca gardens. The benefit-cost ratio was 1.43, 1.57, and 1.66 for
small, medium and large gardens, respectively. The results showed
that investment‘in big gardens ﬁas more profitable than the other
two size groups. However, since all the size.groups had a benefit-cost
ratio of more than unity, it can be concluded that the investment in

areca gardens is financially sound and economically feasible.

Internal rate of return:

This criterion measures phe rate of return that can be earned by
investing in areca gardens. The investment and consequent returns are
cgnsidered in this criterion. This technique has been indicated‘as
important and scores oﬁer‘other techniques of evaluéfion, sincs, it
éonsiders the reinvestmeﬁt opportunities which are absent in other

techniques.



The interhal rate of return was.26.28 per cent, 26.68 per cent
and 27.53 per cent, respectively for small, medium and large gardens.
Thus, the large gardeﬁs stand first in earning capacity, followed by
medium and small gardens in that order. -However, in all the size
groups of areca gardens investment was found to be feasible since the
internal rate of return,wgs more than 15 per cent, which is the rate
of return expected in agriculture as per the specification of the
World Bank. This, the investment in areca gardens was found feasible

with priority to large gardens as indicated above.

Pay back period:

The period taken to repay the initial investment on establistment
of the orchard (the cost upto Tth year after plarting) was 10 years,

11 yeers and 10 years for small, medium and large gardens, respectively.

Sensitivity analysis:

The cost flow was increased by lb per cent and returns flow was
decreased by 10 per cent and then the evaluation criteria were used
to test the feasibility of investment., This was done mainly to
\accommodate certain margin for risks and uncertainities in areca
investmerts. The results of sensitivity analysis showed that the
investment in areca gardens was economically feasible and finanéially

sound.
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5. Employment potential in areca gardens:

Arecanut enterprise plays an‘importanﬁ_role in providing employment
for rural people in the Dakshina Kannada district. The gardens provide
work almost throughout the year, since various operations need to be
carried out in all the three seaéons of the year. The labourers
'emplpyed are almost permanent except those skilled who are required
only for operations like spraying, harvesiing and dehusking the dried
nuts. Since some of the operations like dehuéking and watch and wérd
were done on contracf-basis, the actual labour required for these
operations was difficult to 6btain and was excluded from the total
labour requirement. The operation-wise labour use on different gardens

is presented in Table 4.15.

The total labour employﬁent in man~days in emall, medium and large
gardenélwere 253.1h, L69.11 and 1122.39, respectively. Out of the
total labour employed, the irrigation claimed the lion's share with
L4O.43 per cent in small and medium gardens and 33.13 per cent in large
gardens. The skilled labour employed for spraying and harvesting in
areca gardens was 9.72 (3.86 per cent), 18.52 (3.9L per cent) and
45.98 (41.09 per cent) man days, respectively, in small, medium and
large gardens. The per hectare labour employment was highest in
large gardens (490.13 man days) followed by smialh gardens (48%.1%

man days) and mediingardens (366.43 man-days).
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Table 415

Labour employment in arecamut gardens (man~days)

Small garden Medium garden Large garden

Farticulars Per Per Per Psr Per Fer
garden hectare garden hectare garden hectare
1, Cover digging 12,81 22.88 23.71  18.52 49.66 . 21,60
T (5.06) . (5.08) ()
2- Widening & Cleaning )4075 80)48 9059 701—'»9 18.3’.‘ 8.01
the drains  (1.83) (2.0k) (1.63)
3. Weeding l3.h7 2L .06 30.52. 23.8L 92.99 40,61
(5.32) (6.51) (8.28)
. Manuring and fertilizer L48.02 75.03 76,07 59,49  262.32 11).55
application (16.60) (16.22) (23.37)
5. Fencing and 7.06 12.61 16.32  8.06 . 17.79 7.7
maintainance (2.79) (2.20) (1.59)
6. Flant protection ' n :
a) skilled L.60 8.21 9.78 7.6l 25,19  11.00
(1.82) (2.00) (2.24)
b) unskilled 9.10 16.28 17.57 13.73 51.563 22.50
(3.59) 3.7 (h59)
7. Irrigation 102.3) 182.85 - 189.64 148.16 371.90 162.40
(b0-12) (40.43) (33.13)
8. Harvesting
a) Removing the natu--  20.88 37.29 = 36.57 28.57 - 59.40 25.94
rally fallen nuts (8.25) (7.79) (5.29)
b) Harvesting 5.12 9.15 8.7k 6.83 20.79 9.08
(skilled) (2.02) (1.86) (1.85)
c) Collecting & trans- 16.80 30.00 2957  21.5h 76.35  33.3L
porting to drying (6.6l) (5.68) (6.80)
‘ yard
9. Spreading, arranging 7.18 12.83 13.80 10.78  U3.72 19.09
and drying (2.8k) (2.9L) - (3.90)
10. Cleaning, sorting, 7.0L 12.51 15.23 11.90 32.61 1h.24
measuring, bagging etec. (2.77) (3.25) (2.91)
Total 253.1h  Lsh.ad5  U69.1L 366.49 © 1122.39 L490.13
(100.00) (lOO 00) (1.00.00)
11, For intgrcrop pepper:
Hervesting, Uylng the o ¢ 70,1 11.00 8.67  20.78  9.07

vine,cleaning, drying
of pepper

Average wage rate for man labour (vnskilled) Rs.7.17 per day
Average wage rate paid for woman labour: Rs.5.60 per day
Wage rate for skilled labour per day ranged from Rs 12 to 15.

Figures inmranthesé#s indicate the percentage to the total.



The labour man days utilized for pepper intercrop in small,
medium and large areca gardens was 5.66 (10.1l per hectare), 11.10

(8.67 per hectare) and 20.78 (9.07 per heétare), respectively.

6. A comparison of 'purfo' irrigation and conventional
surface irrigation in areca gardens:

In the surface irrigation systems, ﬁater is made to flow in the
channels in between the alterha#ive rows of areca palms andiwater is
splashéd manually to the either sides of the channel. In the tpurfo!
irrigation system, water ié pumped thfough the perforated pipes and
made to sprinkle unifor&ly on the land. The only additional cost
involved in 'purfo’ irrigation is the invéstment on perforated pipes.
This type'of.irrigation system or method minimises the soil erosion
and facilitates uniform irrigation throughout the garden. Thus, the
laﬁd can retain the moisture for a longer period if water is made to

sprinkle through perforated pipes.

All the 15 sample areca farmers withy'purfo' irrigation were

large farmers with an averége size of 2.013 hectares of areca gardens.

The investment on permanent items in the gardens with 'purfo!
irrigation and surface irrigation is given in Table L.16. The total
investment on permanent items like wells, ponds, pumpsets, sprayers

came to Rs.29,454.66 (Rs.1lh,727.29 per hectare) in the gardens with



Table holé
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Investment on permanent items in areca gardens with 'purfo!
and surface 1rr1gation (Rs,)

l. Wells, ponds etec.
2. Pﬁmpset & pump house
3. Sprayers

L. Perforated pipes,
valves etc.

Per Per
 garden hectare

8690.2) h3Lh5.12
© 7005.09 3502.50

© 709.33 354.67

13050.09 - 6525.00

29U5l .66 lh727 29

- e wr e W T » me e we

Per Por
garden hectare
8711.43  3804.12
h83.67  3267.98
589.06 257.23
16784.16 17227.33



tpurfo! irrigatién and Rs.16,784.16 (Rs.7339.33 per hectare) in the
gardené with conventional surface irrigation*. Pumpsets and other
permanent investments finding a place in both types of gardens, the
extra investment on 'purfo' irrigation is the investment ﬁn the

purforated pipes and valves. ' This accounted for Rs.13,050.00 per

garden (Rs.6025.00 per hectare) in case of 'purfo' irrigation.

The annual cost of irrigation in the two methods of irrigation
is presented in Table 4.17. . The‘ahnual cost of irrigation included
the fixed costs sucﬂ as depreciation on machinery and other permanent
items, interest on fixed and working capital and the annual variable
costs -like operation and mainta%nance cost of pumpsets and machinery,
perforated pipes, wells, ponds, labour charges for irrigation and

irrigation charges.

"The total fixed costs per garden in ﬁhe 'purfo! irrigated gardens
was Rs.5415.4ks (Rs.269i;.85 per hectare), out of which, the interest on
fixed and variable capitéi-accounted for 66.22 per cent. The deprecia-
tidn on permanent items accounted for 33.78 per cent. Considering the
~ 1life span of perforated pipes to be 10 years, the annuél depreciation

on it was Rs.1306.00 per garden., The total annual variable cost was

3% Since -tne garden with 'purfo! irrigation comes under the 'large
garden' size group, here the comparison is made with large areca
gardeas with surface irrigation which had an average size of
2.29 hectares.



Table 4.17

Annual cost of purfo and surface irrigations (in Rupees)

S1l. tiime T e e mmmem e e mm  meeeememe.m-e-— -
No. Particulars ~ Pep . "Per. Per Par
garden ' hectare garden. hectare
A F:Lxed costs
B Depredlation on machinery S S
"~ a) Pumpset ' 350.26» . A75.12 374.18 176.26
b). Pipes (perforated) 1305.00 656.50 - -
2. Depreciation on welis, ,
ponds etc. 173.80 - 70,05 174.23 76,08
3. Interest on fixed _ |
capital (10.5%) 16L8.01 821,.00 1762.34 ' 759.08
o Interest on working o
capital (13.5%) 1938.37 969.18 2200.68 960,72
Sub-Total CUshagll, 2694.85  4B1L. s “1972.14
B. Annual variable costs:
" 1. Maintainance of
a) Wells & ponds and : -
pumpsets 372.13 186.07 - 432.72 188.96
b) Perforated pipes 121.67 60,8 - -
2, Labour charges for
irrigation ~ 529.33 264,67 2598.37 113).66
3. Irrigation charges 5917.33 298.67 553.36 2lil .6l
Sub-Total 1620. hé 810.25 3584. hS 1565 26

@ @ e em % s aw e > em - W e o e - - - e o -

Total cost 7035.90 350%,10 8095. 88 3537.40

- ew W e e mp e W M e W an W M G Er G ar A e en W G em G M Ep M G N e W e A e



Rs.1620.46 (Rs.810.25 per-hectare), of which, the labour charges
for irrigétion accoﬁﬁted for‘32.66 per éent and irfigation chargés
for 36.86 per cent.  The remaining 31.48 per'cent was constitubed
by the cbét of maint&inénce of macﬁinery ana wells 6r ponds. 'Thus,
the annual cost of ‘burfd“irrigation came to R§.7035.9O per garden

(Rs,BSOSZlQ per heétafe).

The growers with the conventional surface irrigation method
incurred a tétal iirigation.cost of Rs«8095.88 (Rs.3537.40 per hectare).
In that, the fixed cost cohponent accouﬁted for Rs.l511.43 per garden
(Rs.1972.1l per hectare) and-annual variable costs accounted for
Rs.BSéh.hS (Rs.1565.26 per hectare). The annual fixed cost was
slightlylless than that of éardens'with 'purfo! irrigation, ﬁhereas
the ammal variable cosis was ﬁigher than thét of 'puffo' irrigated
gardens. The othér costs being alﬁost tﬁe same for botﬁ methods ami
the only difference that accounted for higher annual variable cost in
case of gardens with surfacé irrigation was the labour charges for
irrigaﬁiop. The labour charge for irrigation in the 'purfo!
irrigéted garden was only Rs.26L.67 per‘hectare, while it was
Rs.113L.66 per hectare in the case of surface irrigated gardens. Thus,
labour cost for irrigation was higher by Rs‘.869.99 per hectare with

conventional surface irrigation than with 'purfo! irrigation.
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‘ The annual cost of cultivation for gardens with the two types
of,irrigétioh is given in"Tables'h;lB and 14.19. The comparison of
pef hectafe laﬁbur bost_fpr differeﬁt operations indicated a considera-~
ble differénée in the labour cost for irrigating the areca garden.

The 1§bour cbsts fof irrigapion was Rs.264.67 per hectare with 'purfo!
irrigatién, while it ﬁas'ﬁs‘113h,66 per hectare in the case of surface
irrigation. The total labour costs per hectare was Rs.3207.4l for
'purfo! irrigatioﬁ and Rs.}014.89 for conventional surface irrigation.
éhus;‘the labour cost was higher by Rs.807.L5 per hectare in surface

irrigated gardens than 'purfo' irrigabion method.

The growers on an average incurred a total material cost of
Rs.5275.03 (Rs.2637 per hectare) and Ks.5223.99 (Rs.2261.22 per hectare)
in ‘purfo' irrigation and surface irrigation, respectively. CQut of
thié, the share of irrigation charge was slightly high (11.32 per cent)
Ain the case of ‘purfo' irrigated gardens than surface irrigated gardens

(10.50 per cent).

,ITbe total other expehéeé which included the items such as land
?eveﬁue, transportatidn cost, mérkéting charges, maintainance charges,
depreciations on permanent itemé and.interest Qn capital, both fixed
and working, are presented in Table h.lé. The total other expenses

was more in the case of 'purfo! irrigation (Rs.3947.9h per hectare)
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Table }4.18

Anhual labour cost of cultivation with sﬁrface'irrigation
and purfo irrigation in areca (Rs.) .

. ' Purfo irrgation Surﬁace irrigation
Particulars . Per, Per : Per - . - Per
garden hectare . garden hectare

_1. Cover digging 366.67 183.34  337.59 1h7.h2
2. Widening and cleaning | -
the drains '75.07  37.54 128.03  55.91°
3: Weeding -~ = 57h.67 287.3h  620.3h  270.89
L. Manuring & fertilizer :
application 1348.93 67h.6  1759.50 708.34
5. Fencing & maintainance  575.63 287.82 = 676,63 295.47
6. Plant protection 575.63 287.82 676.63‘ 295 .47
7. Irrigation 529.33 264,67  2598.37 1134.66

8. Harvestlng
a) Picking the naturally o . ,
~_fallen nuts 402.33  201.17 396,93  173.33

b) Harvesting (skilled) 259.60 129.80 270.47 118.11

¢) Collecting & trans-
porting to the yard 564.53 282.26 523,61 228.65

9. Spreading, arranging
and drying 180.20 90.10 302.76 132.21

10. Dehusking . 67L.50 335.75  684.23  298.79

11, Cleaning, sorting,
measuring, bagging etc. 233.07 116.5k 228.95 99.98

12. Wateh and Ward 516.67 258.3k 541.01 - 236.25



Table L4.19

Annual material cost and obher expenses with purfo and
surface irrigations in areca gardens (in Rs.)

=
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Purfo 1rr;gatlon
Particulars : Per Yer
garden hectare

W Se MR e W R W@ s W W s M W S SN WD M W W A e e s W

Material cost:

------—--n------—--_

1. Fencing material . - ‘-
2. Green leaves + FIM 1814.10 907.05
3. Fertilizers 1394.33  697.17
(26.43)
Lo Ash - -
5. Plant protection chemicals 1261.93 630.97
(23.92)
6. Irrigation charges 597.33 298.67
(11.32)
7. Guhny bags 100.67 53.84
(1.91)
8. Miscellaneous 106,67 53.3h4
: (2. 02)
Total 5275.03 2637.5h
(100 00) .
Other expenses:
1. Land revenue - 83.10 L1.55
2. Transportation cost 383,67 176.84
3. Marketing charges 1467.72  733.86
h. Interest on borrowed ’
capital - -
5. Maintainance of wells,
pumpsets etc. 372.13 186.07
6. Maintainance cost for
perforated pipes 121.67 60,84
7. Depreciation on pumpset
and sprayers 385.73 195.92
8. Depreciation on wells,
tanks 173.80 70.05
9. Depreciation on perforated
pipes 1305.00 652.50
10, Interest on fixed
capital (at 10.5%) 1722.48 861.33

11, Interest on workin
capital (at 12.35%%

o = e = wam ws w w o em we

Surface irrigation

Per Per

garden hectare

5L.36  23.74

1658.62 72L.29
(28.7h) -
1181.27 515.84
(27.93)
126,18 55.10
(2.k2) -
6155 638.23
(27.93)
553.36 2l1.6)4
(10.59)
77.93  34.03
(1.L49)
110.72  48.35
(2.12)

5223.99 2281.22
(100.00)

- 121.28 52,96

348.22 152.06

- 1382.27 603.61

952.46 U15.92
432,72 188.96

403.63 176.26

17h.23  76.08

1762.34 759.08
2200.68 _960.72



than in surface irrigation (Rs.3385.65 per hectare) and it was due to
the extra amount of depreciation on perforated pipes ian 'purfo!

irrigation.

The total cost of cultivation including the labour cost, material
. cost and other expenses accounted for Rs,l9,613.57 per garden with
tpurfo! irrigation system (Rs.9792.92 per hectare) and Rs.22,195.92

per garden with conventional surface irrigation (Rs.9681.76 per hectare).

The areca growers with pepper as inter crop incurred an additional
cost of Rs.221.66 (Rs.110.66 per hectare) for 'purfo! irrigation and
R5.164.22 (Bs.69.49 per hectare) for conventional surface irrigation

(Table L4.20).

The yield and returns from arecanut with 'purfo! and conventional
- surface irrigation are pregented‘in Table L.21. Thé‘total average
yield of arecanut (dried kernels) was 4785.00 kg per:garden (2377.05 kg
" per hectare) and 4768.07 kg per garden (2082.13 kg per hectare), in

' the 'purfo' and conventional surface'irrigation, respectively. On

" per hectare basis the yields were bettér by 294.92 kg in the 'purfo!
irrigation system than the conventional surface irrigation system.

. The total returns were Rs.70,2h0.58 (Rs.Bh,893.&8 per hectare) and

-R8.67,754.61 (Rs.29,588.75 per hectare) in ‘purfo'! and con&entional
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Table 20

Gost and. returns Irom pepper in the gardens with surface
‘and 'purfo' 1rr1gations (1n Rs )

] ‘ ] Euxfoz 1rr1gation Surface irrlgatzén
- Particulars : Pep-" '+ per . . Per. ... Per...
A ,gardeg . hectare =~ garden hectare
Costs-

" 1. Harvesting,' cleaning,
. drying the seeds and’

“tying the pepper vines 190.83  94.75 kb3, - 63.07
é. Transportation cost 50.83'c 15.31 ’ 19179. 6.2
Total =~ ' - 221 66' 110.03 18.22. . 69.49

 Yield and veturns

1._Tota].yield (kgs); 303.33 150.68 181.07  79.07

2. Value got (Rs.) h289cﬂ9 2130;69 260h 29 1137 2h
3. Price realised per kg EEETT: T 1 TR -= 14:.38.
4. Net z}eturns (Bs.) ho67.43 2020.63  2U32.97 1067.75

“@ S5 s A M W M e @ W W w @ O @ W o @ o m M e W ae W W W @ e W e e
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Table L.21
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Yield and returns from areca in the gardens with 'purfo!

and surface irrigations

Purfo irrigation

Surface irrigation

Per Per . =o'~ Per Per
~ garden  hectare garden hectare
A, Yield: ‘ . .
(Dried kernels in kgs) _ L
Class I - 3715.00 1845.50 - 3501.98 1529.25
Class III 136.33 . 68.72 205.18 89.60
Total yield .. L4785.00 2377.05 14768.07 2082.13

B.

Ce

D.

E.

F.

G

Value got at the time
of sale (in Rs.)

Class I 6127033 30L39.31

Class II - 8161.67 LOSh.LB
Class IIiI ~ 80L.58  399.69
Total value 70210.58 34893.48

Average price realised

per kg (in Rs.) : '
Class I ‘ ’ w1649 -

ClaBS II [N . L, - 8-77 haiad
Class III = 5,78 ==

Value of the quantity
used for home sonsumption ... : .
(in Rs.) 220.00 109.29

Total Retﬁrns:

Tobtal average cost of
production (in Rs.) 19613.57 9792.92

Net Returns (Rs.) : 50847.01 25209.85

569L9.20 24869.72
9656.40 L217.10
1149.21 501.93

67754 .81 29588.75

- 16.26 -
- 9:10 -
- 5.60 -

219.2é 95.73

67974.03 29684.48

22195.92 9681.76
15778.11 20002,72
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surface irrigation systems, respectively. Thus, the total net returns
were Rs.50,847.01 (Rs.25,209.85 per hectare) in 'purfo' method and
RS.15,778.11 (Rs.20,602.72 per hectare) in the conventional surface

irrigation method.

* * The inter crop pepper yielded an additional net returns of '
Rs . 1067.43 (Rs.2020.63 per hectare) and Rs.2432.97 (Rs.1067.75 per
' hectére) in the 'purfo' irrigation system and conventional surface

irrigation system, respesctively (Table 4.20).

The labouremployment in the two- types of gardens is presented
in Table 4.22.- The labour employed was less for irrigation by 'purfo!
irrigation -method with 37.hh man days per hectare out of the totél of
345.46 man days per hectare in the garden and thus, constituting about
10.3l per cent of the total labour employed in the garden. While in
surface irrigation system the labour employment for irrigation was
162,140 man days per hectare out of the 490.13 man days per hectare in
the garden forming'33.13lper cent of the total labour employed. . The
labour employed for othér operations remained almost same without much
differencé among the two types of irrigation gardens. The édditional
labour man days employed for the inter crop amounted to 26.58 man days
(13,20 per hesctare) and 20,78 man days (9.07 per hectare) in the
gardens with peppér ig"purfo'.énd_conventional surface irrigation

systens, respectiﬁely.



Table Lt.22
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Labour employment in areca gardens with 'purfo' and surface
irrigations (in man-days) ,

Parfo irrigation

Surface irrigation

7.

8.

9e

10.

-

' Gover_dlgglng

Widening and cleaning
the drains

Weeding
Manuring and fertilizer
application

Fencing & maintainance

Plant protection:
a) Skilled

b) Unskilled

Irrigation

Harvesting

a) Picking up the naturally 56.00

fallen njts
b) Harvesting
(skilled)
¢) Collecting and trans-
porting to the drying
yard S |
Spreading, arranging
and drying

Gleaning, sorting,

measuring, bagging etc.

Totai,

" For inter crop, pepper:

Harvesting, tylkng the
pepper vines, cleaning,
drying the pepper etc.

Per Per Per Per
garden hectare garden hectare
L8, hz 24,05 h9.h6 21.60 - -
(6.96) . (hobl) = '
1140 5.66 18,34 8.0L.
(L6y) (1.63) -
82.81  4i.lh 92.99  L40.61
(11.91) (8.28)
192.85  95.80 262,32  114.55
(27.73) ; (23.79) -
15.67  8.28 17.79  7.77
(2,40) (1.59) |
21.00  10.L43 25,19  11.00
42.80 21,26 51.53  22.50
(6:15) B (h.59) a
75.88  37.uk 371,90 162.40
(10.34) (33.13)
27.61 59.40  25.94
(8.05) (5.29)
18.80 9.34 20.79. - 9.08
(2.70) : (1.85) |
80.15 . 39.81 76.35  33.34
(11.52) (6.80)
25.20 12,52 43.72 . 19.09
(3.62) (3.90)
24,00  11.92 32,61 1.2k
(3.45) . (2-91) o
695.48 3L5.46  1122.89 190,13
(100.00) (100. oo) } ; ; _
26.58  13.20 20,78 9. 07
722,06 358.66 11&3 17  L99. 20
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Figures in paranthesis give percentage to the total
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CHAPIER V

DISCUSSION

The results of the investigation made with a sample of 20 each

of small, medium and big areca growers and a sample of 15 farmers

with 'purfo! irrigation system are discussed in this chapter. The

main objective of the study as stated earlier was to examine the

feasibility of investment in areca and economics of 'purfo! irriga-

tion system in areca gardens. The presentation of discussion has

been organised as below:

1.
2.
3.
k.

g,

6.

Establishment cost

Operational cost »

Yield and returns in areca gardens'

Feasibility of investment in areca gardens
Employment potential

Comparison of gardens with 'purfo! and conventional

surface irrigation methods.

1. Establishment cost

The first 7 years of the areca gardens, which is considered to

be the 'gestation periocd! of the garden; during which time hugs

capital is needed to establish the orchard till the bearing perioed,



was considered as an establishment period of the garden. The capital
costs which included the labour costs to plant the garden, after care
operations in the first year, the material costs, such as cost of
seedliﬁgs and other inputs in the f;rst year, the qost incﬁrred for
both labour énd material to maintain the garden in the successive

years till the Tth year and the cost of banana inter crop in the early
stages of areca gafden were considered to arrive at the total establish-
ment cost of areca gardens. Initially the growers have to have huge
capital investment on permanent items such as wells, ponds, pumpsets
to irrigate and other machinery needed for other operations in the
gardens and the share of thése items of expenditures are included under

establishment cost.

Tﬁe aﬁount of investment for establishment varied among the size
groups; It is quite evident that as the areca area in gardens
increases, the cost of esfablishment also increases., Hence, the
groweré with large gardens required a higher capital to establish

than medium amd small gardens.

The total establishment cost (Table 4.9) in the case of large
gérdens was ‘Rs.66097.38 per garden which was higher by Rs.27;587.82
per garden than medium gardens (Rs.38,509.51 per garden) and |
Rs.1B,9%5.29 higher per garden than small gardens (Rs.l7,041.09 per

garden). Since garden size and costs are directly proportional,
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costs per hectare of the garden in different size groups were analysed
to have better information of the managerial ability of growers as well

as economies of scale,

The per hectare total establishment cost was the highest in the
case of small gardens ‘with Rs.30,505.09 followed by the medium gardens
with Rs.30,085.00 and the least being among large gardens with
Rs.28,864.22. The eéonomié principle operating here is the 'économy
of scale! which is mainly requpsible'for the less costs per.hectare in
the case of large gardens. This could also be observed in case of
different components of the establishment cost among the three size of

gardens.

_ The per hectare total labour cost accounted for the maximum amount
in the total establishment cost (L3.61 per cent, 50.43 per cent and
51.24 per cent) in small, medium and large garﬂens, réspectiﬁely,.

In the case of small gardens, for the periﬁd of first 7 years the
growers incurred a total labour cost of Rs.lly,50L4.79 per hectare
(Rs.8121.2); per garden) which was higher than that of medium gardens
cost of Rs.12,§29.98 per hectare (Rs.16,039.15 per garden) and large
gardens cost of Rs.12,07L4.58 per hectare (Rs.27,650.7h per garden).
Out of the total labour cost for first 7 years, the first year had the
ma jor share of 21.99 per cent, 2L.05 per cent and 31.5L per cent in

small, medium and large gardens, respectively. The high per centage



of labour costs in the first year was mainly because of inclusion of
labour cost for'pléﬁting and after care operations unlike in the
subééﬁuenm yéars after first year where only after care operations -
were included. The labour cost for maintaining the garden till the
Tth year'ranged from 9 to 20 per cent in each year in each size groups.
The per hectare planting costs included the line marking, opening up

of drains and pits, closing the pits and planting the seedlings in the
first year and this accounted for Rs.lh57.09, Rs.1h)2.00 and Rs.1726.71
for smail, medium and large gardens, respectively. The small, medium
and large gardens had 1219, 115k and 1123 areca palms per hectars,
respectively. Thus, the planting cost per areca plant in the three
size groups was Rs.l.19, Rs.1.25, and Rs.l.5l, in small, medium and
large ggrdens, respectively. The planting cost per areca plat was
higher in the large gardens and is probably due to the fact that
najority of the growers 1n this size group did the operations like
opening up drains, pits and closing the pits on coniract basis, for

- which the grower had to pay a little higher charges. Out of the

total labour cost, irrigation claimed the highest share of Lh.63, L7.74
and 39.90 per cent, in small, medium and large gardens, respectively,

thus indicating it as one of the imporitant after care 6perations.

The per hectare total material cost was the highest in large
gardens followed by medium and small gardens with Rs.8597.L49

(Rs.19,686.57 per garden) in large gardens, Rs.8390.57 (Rs.10,739.86


http://Rs.li4I12.OO

‘per garden) in medium gardens and Rs.8062.7h (Rs.L515.02 per garden)

in small gardens. Of the tétal,par hectare matsrial cost of inputs,
manﬁres and fertilizers together mainly aécounted for a maximum |
amount of Rs.5013.05, Rs.5029.07 and Rs.5092.5L, respectively in small,
medium and large gardens. -Ewen,though the growers in all the size

© groups incurred almost the same amount on these items, it is interesting
o note that the small gfﬁwers incurred more on mamures and green leaves
than the other two size groups.. The medium and large growers used .
more of fertilizers than the small growers. This may be due to the
éurchases of fertilizers which included cash costs, while the manure

and groen leaves were produced mostly on the farms.

The first year of establishment cost accounted for 26.97 per cent,
25.69 per cent and 37.h6 per cent of the total material cost for the
period of first 7 years, in small, medium and large gardens, respectively.
The remaining percentage amount was ubtilized for maintaining the garden
t1ll the 7th year. The higher cost inﬁmedium and large gardens was
due to the fencing of the gardens done in the first year, unlike the
small gardens who did this during the fifth year. The cost of
seedling material used was also more in the medium and large gardens

than small gardens.

The investment on permanent items such as wells, ponds, pumpsets

and machinery which are necessary since arecamut is mostly an irrigated



crop and‘highlyvsensitive~for drought gonditions. The total involve-
ment on permanent items (Tab;q l4.7) was the highest in large gardens
(Rs.16,784.16 per garden) followed by medium gardensl(Rs.hh77.26‘per
garden) énd small gardgns,(ns.géql.lé per garden). It may.be indi-
cated that the small gafdgns rgggi;ed a coﬁparatively smaller wells/
ponds and pumpsets with a 1owér capacity thgn medium and large gardens
who required bigger or more number‘of wells, ponds and pumpsets of
highef capacity. However, the per hectare analysis revealed that
investment on permahent ltems in large gardens was the lowest with
ﬁs.7529.33 followed by small gardens with Rs.7573.74 and medium
gardens with Rs.8966.61 and is probably due to the operation of scale

economies in areca gardens.

., Banana was consildered to be the main inter crop in the areca
garden during the period of establishment and was planted mainly +to
provide shade to the young areca plants. Generally, not much céré
was given for banana after its planting;‘ The per hectare costs
incurred on planting banana during the first year came to Rs.462.72
in large, Rs.342.32 in medium and Rs.197.8l in small gardens (Table
L.8). The establishment cost for pepper inter crop was not consi-
dered, as pepper is not usually planted in the initial stages of
areca gardens. It is planted in the later stages after areca palms
attain 15 to 20 feet height. However, the anmual costs and returns
of bearing pepper vines were included for computing the annual cost

of cultivation in the bearing areca gardens.
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~ Thus, of thé total establishment cost for first 7 years, the
investment during the first.year of establishment which included as
indicated earlier, the laboﬁr‘and material cost in the first year,
.cost'on perﬁanent items aﬁd cost of planting banana came to Rs.T7LL9.17
(Rs.13,302.09 per hectare)? Rs.19,421.80 (Rs.15,173.29 per hectare)
aﬁd'ﬁs.33,87l.38 (Rs1l,791.73 per Hectare), in small, medium, and

large gardens, respectively (Table L.9).

The investment incurred after the second year till the 7th year
to maintain the garden added upto Bs.9632,12 (Rs.l?,ZOé.59_per hectare),
Rs.19,087.71 (Rs.li;,911.71 per hectare) and Rs.31,241.0k (Rs.13,6L2.40

per hectare) in small, medium and 1argé gardens, respectively.

The variation in the above discussed components of establishment
cost, viz., the investment during the first year which included the
labour and material costs during the first year, investment on per-
manent. items and the cost of planting banana inter crop and the cost
incurred to maintain the young areca gardens from second year till. the
bearing stage (7th year) contributed to the variation in the total

establishment cost for the period of first 7 years.

A little oamownt of income was realised by the growers during the
establishment period of arsca gardens from banana inter crop and

arecanut (particularly in the 6th and 7th year from areca). The small,
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medium and large gardens realised a gross return of Rs.3692.56
(Rs.6593.86 per hectare), Rs.6794.87 (Rs.5308.L49 per hectars) and
RS.+15,651.23 (Rs.6834.60 per hectare) in the respective gardens from
banana inter crop. Besides, a small amount of Rs.4367.40 (Rs.Thhl.79
per hectare), Rs.8038.66 (Rs.6280.21 per hectare) and Rs.16,191.29
(Rs.7070.42 per hectare), respectively in small, medium and large
gardens was realised from areca during the 6th and Tth years (Table 44.8).
This return from banana and areca facilitated the growers to meet part

of the total establishment cost incurred in areca gardens.

2. Opsrational cost:

Generally, thelareca gardens in the study area start regular
bearing of arecamut from 8th year of planting. The costs incurred
in the cultivation of bearing areca garden was considered as the
operational cost and included cash costs on a) labour andﬂother
operations, b) cost of inputs, c¢) other expenses incurred, and
d) the cost of cultivation of pepper inter crop, every year from 8th

year onwards.

The total labour and other operational costs were Rs.2271.92 for
small, Rs.}j506.38 for medium and Rs.9194.10 for large gardens (Table
4.10) and thus accounting for 53.62 per cent, L9.57 per cent and
51.60 per cent of the total operational cost for small, medium and

large gardens, respectively. This clearly reflects that in all
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the three size groups of gardens, the culturgl operations were being
carried out with almost the same intensity. -This is further justified
based on the per hectare labour costs which were s.L057.03, Rs.3520.59
and Rs.}01);.89 in small, medium and large gardens,.rQSpecinely.' Th&é,
it can be,inferred_that,theré is nptimuch.differenqe in thg per hgcfare
labour cost incurred in small and large gardens. However, the costs

in medium gardens were a little lower than small and large gardens.

The results indicated that the labour cost for irrigation had
‘the highest share in the total labour costs which accounted for
32.62 per cent (Rs.1323.57 per hectare), 31.05 per cent (Rs.l11).16
per ﬁectare) and 28.26 per cent (Rs.l134.66 per hectare) for small,
medium and large gardens, respectively, The method of irrigation
followed was the conventiopal surface irrigation which generally'
required L4 to 5 labourers for each irrigation in the areca farms.
Irrigation was done once in 6 to 8 days for 6 to 7 months in the
yeer (December to June). The ldbour use (Table 4.15) for.irrigation
was 182.85, 148.16 and 162.40 mandays per hectare, in Small, medigm
. and large gardens, respectively. The cost of labour per irrigation
was Rs.37.62, Rs.B;.BB and 38.32.&2 for small, medium and large

gardens, respectively, based on an average of 30 irrigatiohs.

Growers with large areca gardens incurred more labour cost for

application of manures and fertilizers (19.1)y per cent) followed by
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medium gardens (12.74 per cent) and small gardens (12.57 per cent)

and is.probably because that the 1arge-gardens used a 1arg§r'quantities
of manures and feryilizers than the other two-size groups. If is
interesting to note that there was not mucﬁ difference in fhe ber
hectare labour costs ipcur;ed for other culiurgi opératioﬁs aﬁong the

three size groups.

The growers on an average invested a material cost of Rs.2478.73,
Rs.2328.377ahd Rs.2281.22, respectively in the small, medium and large |
gardens per hectare for cultural operations (Table 4.11). The share
of the total material cost in the totél ope:ational éost was 33.13
per cent in small, 33;12 per cent in medium and 29,59 perjcent in
large.gardens. . 6f this, the cosﬁ inc&rred on gfeen 1eave$ and farm
yard manure accounted for 38.68, 38.iO aﬁd 3417 per cents in small,
medium and large gardens, reépectively, indicating that these were the
major inputs used in all the three size groups. It may be noted that
the small garden$ usedimore of green leaves and farm yard manure per
hectareﬂthan the medlum and larée gardens. The'per hectare cost was
Rs.895.8§, Rs;836.52 and‘Rs.72h.29, respeétivel& in small; medium and

large gardens.

The investment in fertilizers was Rs.379.26 (15.30 per cent)
Rs.k95.98 (21.30 per cent)'énd Rs.5¥5.84 (22,61 per cent) per hectare
in ‘'small, medium and large gardens, respectively, thus revealed that

the large and medium gardens growers purchased more of fertilizers.
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“Areca palms are susceptible for tha_attaék of peété and éiseases.
.The 'Koleroga of arecénu%’ has. been the mdjor‘disease which may'réSult
in,a'ioss of 30 to 4O per cent yield. Heﬁce; érowers'toak enough care
to prévenf thig deadlyldiseé%eéA' The cost incurred‘gn the plaﬁt
protection chemicals (ésﬁeéiélly lime and'copper sulphafe sulphate
which are used 4o prepare bordeaux mixture) was obviously a8 high as
Rs.657.59 (26,53 per cent), Rs.52L.05 (22.50 per cent) and Rs.638.23
(27.98]ber cent) per hectare, in small, medium and large arecamut

orchards, respectively.-

The other expenses (Table h.lli such as land revenﬁa, tranééorta-
tion cost, marketing charges, maint:énance cost for permanent items and
interest on borrowed capital accounted for Rs.946.12, Rs.1181.96
and Rs.1413.51 per hectare in small, medium and large gardens,
respeﬁtively and thas forméd'l2.65'per,cent, 16,81 per ceﬁt and 18.33
per cent of the totai cost in small, medium and large gardens,
respéctively;' The total other expénses inéurred by the large growers
was the highest followéd‘by'medium and small growers, Hajofity of
the areca farmefs borrowed either short term or medium term‘loan or
both (Aﬁpendix 2), and the interest amount paid on these loans was
one of the major items in the-other expenses. On an average, small
growers paid Rs.197.33, medium growers Rs,h93;5h and large growers
Rs.952.46 as interest aﬁount per gardén and it constituted 37.25
per cent, 32.62 per cent.and 29.hé per cent of the total other expenses,

respectively in the three size groups.
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The per hectare mar'ketihg chargei'::_ were the highest in large
gardens at Rs.603.:61 (42.70 per cent) followed by medium gardens at
Rs.451.3k (3859 per cent) and small gardens at Rs.173.67 (18.30
per cent). Méjority o'f the small growers sold their produce to 'l':he
loéal merchants énd’ hence no marketing chérges were paid, while the
mediui;i and large growers marketed their produce through the cooperative
societies and paid a commission charge of 2 per cent as marketing
charges. The 'transpor{'.at_ion cost and othez; costs did not show any

difference ainong the . three size groups.

" Thus, .the total operational cost which included the labour cost,
material cost and other expenses was the highest b_ef hectare in the
large gardens with Rs.7709.62 (Rs.l17,655.0L per garden) f£ollowed by
the small gardens with Rs.7h81.88. (Rs.4189.83 per garden) and the
medium gardens with Rs.7030.92 (Rs.8999.50 per garden). . Even though
the per hectare operational costs varied slightly among the different
size groups'of greca farms,‘the difference was not much and hence it
could be inferred thaf. size of the garden had no mach influence on
the total operational cost incurred every year. The results of this
study are in confirmation with the finmdings of Muddappa (1967) in the

cost of cultj,ggtion of coffee.

The additional cost incurred in the areca gardens with pepper

as an inter crop varied among the size groups. Pepper is being
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planted near the base of t;h_e areca palms -and utilizes 'the' nutrients
and fnoi;turé ~supplied to the main crop. . - Hence, the e#ra cost is

i;x térms of c;dst éf har{resting, tying the pepper vines to the palm
l(1‘;olgvc.>id, falling) ;aﬁd"trans.porta,tion cost. - This ‘accounted for'a
small amount of Rs.lUl,67, _R_s.él.éO and Rs.1hl.3 per garden in small,

medium and large gardens, respectively.

3. Yield and returns in araca gérden:'

" The net returns here represent the return afber deducting the
cash c;osts of production from ﬁne gross ‘return. - The gross return
was obbained by«mﬁltiplication of yield (in kgs) and average pricel
per kg. However, i;he‘cost. does nb£ includé the dépreciation on
permanent items. Thé yield and returns are presented in Table L.12

in Chapter 1V.

The average total yileld was the highest in large gardens with
2082.13 kgs per hectare followed by medium gardens with 2001.13 kg
per hectare and small gardé‘ns‘ with 1970.11; kg per hec'baxje. Despite
the fact that the number of palms were lesser 11;1 large gardens ( 1123
per hectare) and medium gardens (115. per hectaré) '.bhan the small
- gardens (1219 per héctare), thé yiéld obtained was more per hectare
in large and medium gardens than the small gardens, It may be

indicated that the variation in y'l‘elds' was due to the variation in



the use of manures and fertilizers in small, medlum and large gardens.
The cost 1ncurred per palm on manures and fertillzers was Rs 1.20,

Bs.l. 15, and Rs.l 08 respectxvely in large, medlum and small gardens,

The average market prlce reallsed varied among the three size
groups for all the three classes of dried kernels. The large growers
received Rs.2.25 per kg more price for Class ; arecanut than the
medium'growers.and Rs.2.96‘ber'kg more than the small growers.‘ The
medium growers realised a higher price of Rs.0.71 per kg than the small
growers, These differenceslin prices may be due to the capacity of
the medium and large growers to store the arecanut for a longer éeriod,
as old (or chell) arecanuts fetch a higher price than that of
'arecanub new'l. \Generally) the 'arecanut old! fetches a higher
price because of well dried and good quality. Further the storing
of arecamb (sftef drying properly) in the closeé godowns imparts a
special aroma to tﬁe nuts. However, the variations in the price
realised for the other two classes (Classes II and III) was not much

gmong small, medium and large growers.

It is obvious that the variation in prices and ylelds resulted

in the variation in {he gross returns realised by the growers.: The

]

1 Arecanuts are classified in the market as 'old (or choll)! and
'New'! based on the stored time. If the fresh arecanuts (dried
kernels ) are marketed in the same season of hervest it is called
'arecanut new' and if marketed in the next season it is called
larecanut old (or choll)'.



growers with large gardens realised a net return of Rs.50,318.99

(Re.21,974.086 per hectare), medium gardens Rs.23,505;15 (Rs+18,363.99
per hectare) and small gardens Rs.9204.47 (Bs.16,436.52 per hectare).
The per hectare net returns of large growers were more by Rs.3610.87

than medium growers, and Rs.5538.3h4 than the small growers.

The growers with pepper4as an inter crop realised from pepper an
additional net returns of Rs.L8h.50 (Rs.865.18 per hectare), Rs.1080.70
(Ro.8L4k4.30 per hectare) and Bs.2ul0.07 (Rs.1064.75 per hectare) in
small, medium and large gardens, respectively (Table 4.13). The
variation in the additional net return was due to the variation in the

number of pepper vines in the different size groups of gardens.

L. Peasibility of investment:

In caleulating the net present worth (NPW), benefit-cost ratio
(B ¢ C ratio) and.internal rate of return (IRR), the establishment
cost, operational cost and the gross returns were considered. 1In
addition the pay back period for the orchard was also calculated.
The analysis was done both on per garden and per hectare basis for

each size group (Table L.1h).

The resulis revealed that, the total discounted invesiment over

the life period of 50 years was Rs.89,883.63 (Rs.39,250.L49 per hectare)


http://Rs.106U.75

for 1arée gardens, Rs.L9,553.43 (Rs.38,714.36 per hectare) for medium
gardens and Re.23,509.35 (Rs.hl,981.h5 per hectars) for'émail gérdens.
Thus , “‘bhe‘per hectare discounted investuent in small gardens over the
life period of 50 years ﬁas the higﬁest, followéd By 1érge gardens and-
medium gardeﬁé. Variation was aiso obseéved'in the fétal benéfits;
realised by different:siée gfoﬁbs. ‘ILarge gardens realised tﬁe highest
total benéfits with respect to both per garden and per hectare at
Rs.1,49,422.66 per garden and Rs.65,21,9.80 per hectare, medium gardens
realised a total benefit of Rs.77,916.15‘(Rs;60,87i.85 per hectare),
and tﬁeAsmall gardens realised a total benefit of'Rs.33,681.13'pe;
garden (Rs.60,145.45 per hectare) over 50 years of lifé span. Thus,
the total béﬁefits per hectare were higher in the case of large gardens
by Rs.4377.95 and Rs,5104.35 than the medium and small gardené,‘

respectively.

Net present worth:

The large arsca gardens indicated the highest net present worth
both on per gérden and per hectare basis, and were FEs.59,538.43 per
garden and Rs.25,999.31 per hectare, followed by the medium gardens
(Rs.28,362.72 per garden and Rs.22,157.49 per.hectara) and small
gardens (Rs.10.171.78 per garden and Rs.18,164.00 per hectare). Since,
the NPW was positive in gll the categories, it can be inferred that

investment in areca gardens is sound in general (irrespective of the
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size group). However, for future investments, the priority of
preference would be large gardens, medium gardens and small gardens

in that order.

Benefit-cost ratio:

The B : C ratios were 1.43, 1.57 and 1.66 for small, medium
and large gardens, respectivelyﬁ The discounted B ¢ C ratio indicates
the net return per rupee of invesitment in projects or enterprises.
The magnitude of the ratio.alsd indicates the priority to be assigned
for each of the alternative investment choice. Thué, it can be
inferred that the investment in the large gardens should be the first
priority followed by medium and small areca gardené in that order.
However, since the ratios were greater than unity for all the three
categories of areca farms under consideration, the invesiment in areca
gardens irrespective of the size group was financially sound and
economically feasible. If any priority to be assigned fdr phased
investment in the development of areca gardens, the first priority

goes to the large gardens followed by the medium and small gardens.

Internal rate of return (IRR);

The internal rate of return which is.anothér tool for anaiysing
the feasibility of a project, indicates tﬁe rate of return that can be
earned by reinvestment. The IRR was 26.28, 26.68, and 27.53 per cent

for small, medium and large gardens, respectively. The IRR was higher
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than the discount rate (15 per cent) considered in the analysis.
Thus, this criterion also ranked the large gardens at the top in its

profitaﬁility; closely followed by medium and small gardeéns.

Pay back period:

The pgy back period refers to the time to repay the initial
inveétment.in the gardeﬁ (upto ‘Tth year)., In the case of small and
large gardené, the pay back périod was 10 years and for the medium
gardens it was 11 years. It may be indicated here that the growers
could partially cover the costs from the returns generated by banana
ihtercrop and arecanut during the 6th and 7th years. These gross
returns were ﬁs.13,905.02, Rs.11,588.70 and Rs.1l,035.65 per hectars

in small, médium andllarge areca gardens, respectively.

The time taken to recover back the initial investment which was
10 years for emall and large and 1l ysars for medium gardens, clearly
indicated that there is no much difference inwthe timé needed by
different size of areca farms. However, this criterion does not'bring
about the difference in priority unlike the discounted cash flow

measures.

Thus, all the three criteria of project evaluétion, viz.,'the
net present worth, benefit-cost ratio and internal rate of return,

indicated that irrespective of thé size of the areca gardens, investment
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in areéa gaz;déiis was écoxiomicaily ;‘easible ghd a ,finanéially souh&
proposition in the Dakshina Kannada district of Karnataka. The in-
fe:'renc‘es‘ " drétﬁ'i)ased on thel ééﬁefal criltejria for evaluation of invest-
ment, except the pay back period revealed that thé results are in
conformity with %hé general belief that the large Aareca gardens are

more prbfitafble folloued by the medium and small gardens. :

The results of. -thé evaluation 'o:f.' investment in areca gardens
could be éompar‘ed'with those of perennial ¢rops like coconub s coffes,
tea and grapes. The studir coﬁduoted by George and Jc';seph (1973) |
revéaled that investuwent in tree crops such as cocomut , oil palm, -
and rubber were economical and profitable based dn‘- the' TRR and
B:C r;atio criteria (at 9 per cent discount rate). However, the
higher IRR and B ¢ C ratio for arecanut in the present study indicéted
that invesiment in arecé '_gardan was more pfc;fitable despite higher '
discount raté than in coconut; oll palm and rubber. Further, a
comparison with coffee and coconut by Unakesan and Rajagopalan (1978),
Shivarama(1981) on coffee and ‘ﬁaghupathy and Bisaliah (1979) on
coconut, indicated a lower IRR and B ¢ Cﬂ ratio (despite lower dis-

count rates) than that of the present study.

The study conducted by Menon (1979), on the feasibility of
investment in grapes, -indicated a higher B t € ratio and IRR than the

- present areca study, thus indicating that investment in grapes as a



fore profitable proposition than arecanut. However, the locality
and the discount rates in the above studies were different from the

present study.

The results of all the studies on tree plantation and fruit
crops indicated that investment in perennial crops is economically

feasible and financially sound.

Sensitlvity analysis:

Gittinger:(l99h) and Rahim and Singh (1978) opined that due
allowance should be given for risk and uncertainities which are tﬁe
'Special fegtufes of agriculbtural projects. In ﬁhe current study,
this was done through sensitivity analysis, wherein allowance was
made fof increased cost (iO per cent) and decreased returns (10 per.
cent) and then the worthjness‘of the investment in areca gardens
was evaluabed (Téble h.lh). fhe results cléarly indicated thaf
despite 10 per cent changes in either costs or returns or both, the
investment in areca gardens immaterial of the size groups was economical
and finaﬁcially sound. It also implieé that in fubture, if there are
escalations in cost by 10 per cent and or deérease in product price
of areca by 10 per cent, it would still be worthwhile considering an

investment in areca gardens.
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5. Labour employment potential in areca gardens:

The labour employment potembtial was estimated based on the
number of labourers presently employed in different size groups of

areca gardens.

The cultural operations though similar in all the size groups, it
‘was observed that the amount of labour employed varied among the size
groups (Table 4.15). The small gardens employed a total of g52.15 ,
mandays per hectare, while the medium and large gardens employed
366.49 and 490.13 mandays per hectare, respectively. Of this totél
labour employment, irrigaticn had a share of 40.43 per cent in small
and medium gardens, and 33.13 per éent in large gardens. Generally,
. irrigation was done once in 6 to 8 days for 6 to 7 months of the year
(December to Jure). Thus, the labour used per irrigation was 5.22
mandays in small, 4.23 mandays in medium and 4.6l mandays in large
gardens. The labour utilized per hectare for mamures and fertilizer
application was the hiéhest in large gardens (114.55 mandays) followed
by small gardens (75:03 mandays) and medium gardens (59.L3 mandays).
It may be indlcated that fagm yard manurs and green leaves were
applied manually (FYM in baskets) and majority of the growers with big
gardens purchased the FYM from outside (from neighbod}ing farmers)
which might have resulted in the increased use of labourers for this

operation in the large gardens.



The empioyment of sk‘:"Llled labour for the ‘opérations 1ikg spraying
was 8.21, 7.64 and 11 mandays in small, mediun and large gardens,
respectively. It was observed that in large gardens the number of
sprajs'giﬁeh‘was more (4 to 5 times) than the other gardens. However,
the growers opined that, since spraying was done mainly during the
rainy season, wherein many a. times heavy rains interrupt the spraying
operation, 1t was difficult to assess the correet amount of labour

required for this-operation.

The number of skilled labour employed for harvesting the riped
nuts from'the'areca'paimé‘was 9.15, 6:83 and 9.08 mandays per hectare,

in small, medium and large gardens, respectively.

The average wéée rate ﬁaid was Rs.7.l7 per day for man and
Rs.5:60 per day for woman labour for 8 hours work in the areea gardens.,
The wage rate paid for skilled labourer varied from Rs.l2 to 15 per

day in the study area.

The areca gardens with pepper as an inter crop, used an additional
labour of 10,11, 8.67 and 9.07 mandays per hectare in small, medium
and large gardens, respectively, for the'operations like harvesting,

tying +the pepper vines, drying énd c¢leaning pepper etec.



127

Thus, on an“average, the totai labour employed per hectare was
more in the small and big gardens than the medium gardens, and re-

flected the inten31ty of cultlvation.

6. Comparison between conventional surface irrigation
" and 'purfo' irrigatlon

A separate set of 15 areca sample farmers was chosen for this as

explalned earlier in the methodology.

The areca growers who were adopting the 'pgrfo'iirrigatidn method
were generally large areca garden farmers. Hence, a comparison was
made with the large dreca garden farmers following the conventional

surface irrigation.

The additional investment on 'purfo' irrigation was the cost
incurred on the perforated pipes through which water was made to
Sprinkie in the areca garden. This average investment on perforated
pipes was Rs.13,050.,00 (Rs.6025.00 per hectare). The investment on
other permanen@ items which were common in bofh the gardens like
pumpsets, wells and ponds amounted to Rs.l6;L404.66 per garden
(Rs.8202.29 per hectare) with 'purfo' irrigation and Rs.16,784.16

(Re.7229.33 per hectare) with.conveniional surface irrigation (Table L.16).

The annual cest of 'purfo! irrigation was Rs.7035.90, while it

was Rs.B8095.88 per garden for conventional surface irrigation. (Table L.17).
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However, thé ﬁer heqtare coét of irrigation did not vary much ameng
thé two types of irrigation systems (Rs.3505.10 in gardens with ‘purfo’
and R$;$537.h0 in the ‘gardens with surface irrigation). Out of the
total cost of irprigation, the fixed costs such as gepreciation on
wells, ponds,,pumbsét$'and ﬁaéhinery used for irrigation énd interest
" on fixed éﬁdlwprking capital accounted for Rs.5115.k4h (Rs.2694.85

per hectére) and Rs.hSIl.AB (Hs.l972.1h_pef hectare) in the 'purfo}
and surfébe ifrigations, respectively. The difference was due to the
depreciation and the extra amount of interest on fixed investment on
perforated pipes in ‘'purfo! irrigation system. The Qariable costs
weré Rs.B810.25 and Rs.1565;26 per hectare with 'purfo'! and conven-
tional surface irrigafidn, respectively. The variable costs ineluded
the maintéﬁnancé coét for pumpseis, wells, ponds and other machinery,

labour charges for irrigation and irrigation charges.

The labour chafges‘for irrigation with thé ‘purfo’ irrigated
garden was only Rs.géh.67 per hectare and with surface irrigated gardens
it was 1134.66 per hectare. | Thus, labour charges for irrigation was
more by Rs.869.99 per hectare in surface irrigation than ‘purfo! irri-
gation system. The labour use was 37.hli and 162.40 mandays-wiﬁh

tpurfo! and conventional surface irrigation, respectively (Table L.22).

The irrigation charges which included cost of oil; electricity

etc., was more for 'purfo' irrigation system (Rs.298.67 per hectare)



than with surface ;?rigation systen (Rs.2h1.6£ per hectare). This
was because the number of hours required per irrigation was observed
to be more in 'purfo’ systém.than the surface system. . The respondents
opined‘tﬁat, to irrigata one acre of garden, i4 hours were needed in
case of fpurfo' method, while it was } to 2 hours in case of coﬁ-

ventional surface method.

Thus, the irrigation cost which included both the amnual fixed
as well as variable costs, for 'purfo'! irrigation amounted to
Rs.3501.10 per hectare and it was Rs.3537.L0 per hectare for surface

irrigation system.

Besides +the cost of irrigation, the anmual costs and returns were

also worked out for these two types of gardens.

The total labour cost (Tabls h.18) for different cultural opera=-
tions in arecamt orchards was Rs.320f.Ll and Rs.401ll.89 per hectare,

with the 'purfo! and surfacée irrigation systems, respectively.

Thusg'it‘can.be inferred that the convenxionél surface irrigation
éystem requires more labour expenses as well as higher irrigation Eosts
than the 'purfo'.irriga£ion system. This proves the superiority of |
‘purfo! over suiface irrigation system in terms of reduction in costs

besides other technical advantages.



The results of anhual material cost (Table b.19) revealed that
the use of manures and fertilizers was more in the gardens with 'purfo’
irrigatiéns than the conventional surface irrigation (Rs.160Lk.22 and .
Rs.1295.23 per héctare in 'purfo' and surface irriéation, respectively).
The growers following the 'purfo; and conventional surface irrigation
invested Rs.2637.5h and 2281.22 per hectare, respectively, on iﬁpqts

in the cultivation of arecanut. 

The total other expenses which included the annual fixed costs
such as depreciation on wells, ponds.and machinery, interest on fixed
and working capital, mainfainance'cost of'permanent items, 1and
revenus, transportatioﬂ cost was also higher for gardens with 'purfo’
irrigation (Rs.3947.9h per hectare) than the gardens with conventional
surface irrigation (Rs.3385.65 per hectaré) (Table 4.19). The
difference in other expenses was due to the extra amount of depreciation

the grower had to incur in case of ‘'purfo' irrigation.

Thﬁs, the .total cost of cultivation including the labour cost,~
material cost and other expenses was Rs.9792.92 and Rs.9681.76, in
the gardens having 'purfo' and conventional surface irrigations,
respeétively. Hence, it waslfcund that the annual total cost of

cultivation was less by Rs.111.16 per hectare in the case of gardens

irrigated by conventional surface method. However, when an examination
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of yield and returns was done, the results showed that in the 'jurfo'
irrigation systems farmers got higher per hectare yields thar the
surfécé'irrigation system (Table L.21). This was probably due 1o the
higher investment in mamures and fertilizers by 'purfo’! irrigation’

system farmers than surface irrigation.

The net returns forvgrowers with 'purfo' irrigation were also
higher.than that of surface irrigation.farmers. The per hectare net
returns of 'purfo' irrigation system were highef by RS.5207.13 than
‘the surface irrigation systenm. ' Thusy it could be concluded that with
an édditional_total cost of Rs,111.16 per hectare, the 'purfo! irriga-
tiofi system enabled the famers to realise an additional amouni‘of
Rs¢5207.13 per hectare. This again reiterates the superiority and
benefits of the !'purfo! irrigatibn system over surface irrigation in

Puttur taluk of Dakshina Kannada district, Karnataka.

Turther, ghe purfo livrigation method helps for labour saving
(or capital intensive) irrigation system. The labour employment in
ipurfo' and surface irrigation system is presented'in Table 4.22 in
Chapter IV. Thus, the pﬁrfo irrigation system which saves labour
paves way for venturihg other allied alternative enterprises like
poultry, dairy etc., which could act as supplementary or complementary
to the main areca enterprise to provide more cash inflows in the year by

enploying the surplus labour resuliing from 'purfo' irrigation system.



SUMMARY AND CONCLUSIONS



CHAPTER VI

SUMMARY AND CONCLUSION

The investigation was undertaken in the Dakshina Kannada district,
Karnataka State, with the view of evaluating the invegtmént in areca
gardens in the district. The main objéctive was to find the feasibi-
Lity, profitability and worthjmess of investment in different size

groups of areca farms. The specific objectivés were:

1. To estimate the recurring and non-recurring investment

in different size groups of areca gardens.

2. To assess the economic feasibility and financial soundness

of investment in areca gardens.

3. To evaluate the benefits of 'purfo! irrigation system
against the conventional surface irrigation in areca

gardens.

Data were collected from a totél of 60 areca farmers who were
selected at random at the rate of 20 each in small, medium, and large
farmers from Puttur Taluk in Dakshina Kannada district of Karnataka.
Besides this, an additional sample of 15 areca farmers were selected
for the purpose of comparing the two types 6f irrigation systems viz.,

'purfo' and conventional surface irrigation in areca gardens.
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Discounted cash flow technique was used to find out the worthy-
ness of investment in areca gardens. The benefits of purfo irriga-
tion system against conventional surface irrigation were evaluated

based on the costs and returns from each.

The mainlfindingé of the invesfigations are asﬁfollows:

1. The average size of the areca gardens was 0.56 hectares, 1.28
hectares and 2.29 hectares, in the case of small, medium and large
areca fammers, respectively. Average size of the areca garden in the

case of purfo irrigation was 2.015 hectares.

2. The establishment cost in the areca gardens included the ex-
penditure on labour, materia}S, investment on permanent items and the
cost of banana inter crop. The small, medium and large growers
required Rs.17,041.09 (Rs.30,505.09 per hectare), Rs.38,509.51
(Rs.30,085.00 per heotafe), and Rs.66,097.33 (Rs.28,86L4.22), respectively
to establish the areca gardens. The per hectare esfablishment costs
revealed that large gardens required a lesser amount for establishment

than the medium and small gardens.

The investment during the first year of establishment which
included the labour and material cost during the first year, investment

on permanent items such ag wells, ponds, pumpsets and other machinen&,
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and the cost of plantinglbanana inter crop came to Rs.7hli9.17
(Rs.13,302.50 per hectarg) in small gardens, Rs.19,421.80 (Rs.l§,173.29
per hectare) in mediﬁm gardensf'and Rs.34,856.29 (Rs.1lh,791.73 pér
hectare) in large gardéns. The4total cost of maintaining in the
successi&e years till the bearing stage (7th year) of areca garden
amounted to Rs.9632.12 (Rs,17,202.59 per hectars), Rs.19,087.71

(Rs +14,911.71 per hectare) and Bs.31,241.0 (Rs.13,642.40 per hectare)

in small, medium and large areca gardens, respectively.

3. The operational cost incurred to maintain the bearing areca
gafdens.included the expenditures on annual cultural operations (both
labour and material) and other expenses. The annual total labour
costs were Rs.2271.92 (Rs.4057.03 per hectare), Rs.1i506.38 (Rs.3520.50
-per hectare) and Rs,9194.10 (Rs.4014.38 per hectare) in small, medium

and large areca gardens, respectively.

Tﬁe growers incurred a cost of Rs.l300.U0 (HS.2U(0.(3 per hectare),
R8.2980.31 (Rs.2328.37 per hectare) and Rs.5223.99 (Rs.2281.22 per
hectare) on input materials in small, medium and large gardens,

respectively.

The other expenses, which included the items like land revenue,
maintainance cost of permanent items, transportation charges, marketing

charges etc., amounted to Rs.529.83 (Rs.946.12 per hectare), Rs.1512.91
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‘ (Rs.1181.96 per hectare) and Rs.3236.95 . (Rs.1413.51 per hectare) in

small, medium and large gardens, respectively.

Thus, the average total operational costs were Rs.)j189.683
(Rs.7481.88 per hectare) in Small gardens, Rs.8999.60 (Rs.7030.92
per hectare) in medium gardens and Rs.l7,655.0L (Rs.7709.62 per hectare)

in large gardens.

The areca growers with pepper inter erop inéurred an additional
cost of Rs.}7.50 (Rs.8L.22 per hectare), Bs.91.80 (Rs.71.33 per
hectare) and Rs.164.22 (Rs.69.49 per hectare) in small, medium and

large gardens, respectively.

li. The average yields of arecanut were 1103.28 kg (1970.1L kg
per hectare) in small, 2562.53 kg (2001.98 kg per hectare) in medium

and U768.07 kg (2082.13 kg per hectare) in large areca gardens.

© The 'study indicated that the large growers-realised higher net
returns from areca, thén the small and medium growers. The neﬁ
returns among the small, medium and large gardens were Rs.920L.47
(Rs.16,h36.52=per hectare ), Rs.23,505.15 (Rs.18,363.99 per hectare)
and Rs.50,318.99 (Rs.21,974.86 per hectars), respectively. The gardens

with pepper inter crop fetched an additional net returns of Rs.L8L4.50
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(Rs.865.18 per hectare), Rs.1080.70 (Rs.84k.30 per hectare) and
Rs, 241,0.09 (Rs.lOéh.?S per hectare) in small, nedium and large gardens,

respectively.

5. The discounted caéh flowlfeqhnique wﬁs employed fdr'evaldating
the»investmenﬁ in areca gafdens. A diécoﬁnt rate of'ls pér cent
was chosén in this study. The results indicated a net presenﬁ worth
of Rs.10,171.78 (Rs.18,16h;00 per hectare), Rs,.28,363.72 (Rs.22,157.49
per hectarej‘and Rs.59,538.h3 (R§.25,999.3l per hectare) For small,

medium and large gardens,'respectively.

The discounted B : C ratio was 1.h3 for small gardens, 1.57 for

medium gardens and 1.66 for large gardens.

The large gardens indicated the higheSt internal rate of return
of 27.53 per cent closely followed by the medium gardens with 26.68

per cent and small gardens with 26.28 per cent.

Thus, the large gardens had the highest NPW, B : C ratio and IRR

followed by the medium and small areca gardens.

In addition to the discounted cash flow measures, the pay back

period for the three size groups of areca gardens was also calculated.
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The results indicated that for small and large areca gardens, the pay

back period was 10 years, while for medium gardens it was 11 years.

The investment on all the three size groups of areca gardens was
found feasible and financially sound. However, the return per rupee
of investment in the large gardens was the highest and therefore should
~ be preferred for future new invesiment over medium and small areca

gardens.

The sensitivity analysis at 10 per cent variation in cost
(increase) and returns (decrease) also revealed that investment in
areca gardsns, immaterial of the size groups was economically feasible

and financially sound.

6. The labour mandays employed in areca gafdens was 253.14
(452.15 per hectare), U69.11L (366.49 per hectare) and 1122.39 (490.13

per hectare) in small, medium and large areca gardens, respectively.

7. The comparative study of 'purfo' and conventional surface
irrigation systems in areca gardené revealed that 'purfo! irrigatién
was superior to conventional surface irrigation, both in terms of lower
irrigation costs and the labour costs. The irrigation cost which
included both annual fixed and variable costs was Rs.7035.90 (Rs.3501.10
per hectare) in purfo irrigation, and Rs.8095.88 (Rs.3537.L0 per

hectare) in conventional surface irrigation.
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The cost of cultivation incurred under the purfo irrigated
gardeﬁ was RsS.19,613.57' (Rs.9792.92 per hectare) and for the con-
ventional surface irrigation it was Rs.22,195.92 (Rs.9681.76 per

hectare). - -

The average yield was higher in 'purfo' irrigation with' 4785.00 kg
(2377.05 kg per hectare) than the conventional surface irrigation with

4768.07 kg (2082.13 kg per hectare).

The 'purfo' irrigation is a labour saving technique and the total
labour mandays employed in the garden was 695.48 (345.46 per hectare),
while the labour mandays employed in the conventional surface irri-

- gated garden was 1122.39 (L490.13 per hectare).

The net returns realised were Rs.50,847.01 (Rs.25,209.85 per
hectare) and Rs.}5,778.1) (Rs.20,002.72 per hectare), in the 'purfo!
and surface irrigations, respectively. Thus, with an additional
cost of Rs.111.16 per hectare, the 'purfo! irrigation system enabled

the growers to realise an additional amount of Rs.5207.13 per hectare.

CONCLUS IONS

1. The results of the study indicated that the investment in
arecanut enterprise is economically feasible and financially saﬁnd,

irrespective of the size group. Howe#er, the results of discounted


http://li.768.07
http://Rs.U55778.ll

cash flow measures revealed that, if ény priority to be assigned in
the development of areca gardens, the first preference goes to the

large gardens, followed by the medium and'small gardens.

2+ The results of pay back éeriod which is a common rough means
of%wMgWWmnhwnmmiQMﬂM% wmmﬂﬁme@mnuy
where there is a high'degree of risk and low capital basé, in&icated
that ‘the preferetice may be for small ard large gardens who had a
pay back period of 10 years rather than the medium gardens who have
11 years of pay back period. This might Be due to the fact that,
in small and large areca gardens, the growers realised a higher
returns from areca as well as banana inter crop during the establish-
meﬁt period than in the case of medium gardens, and thus helped to
recover the initial establishment cost in a shorter period in the case

of small and large gardens than the medium gardens.

3. The areca gardens with pepper inter crop produced a higher
net returns and thus, it could be indicated that inter crops in areca

gardens help to build up farmers' economy.

lo The study revealed the possibility of getting higher net returns
| per unit area in case of large gardens than ﬁhe small and medium gardens,
thus indicated more efficient management of large gardens which is

contrary to the general understanding.



5. Arecanut énterprise proﬁides employmeni for both skilled and
unskilled labourers. The large gardens provided the highest mandays
of employment followéd by medium and 'small gardens. ' The enterprise
pro?ideS'employment throughout the year and the employment could be
increased further by adopting inter cropping in the gardens with inter

erops such as pepper, banana, cocoa etc.

6, With regard to the two irrigation systems in areca gardens,
the 'purfo’ irrigation systen was found superior over the conventional
sﬁrféce irrigation syste m ih terms of less cost of irrigation and
more net returns. Further, 'purfo! irrigation method is labour
saving technique and hence could be adopted wherever labour is scarce.
However, the 'purfo! irrigation system requires huge investment and
it was observed that only big farmers (who have more capital base)
adopted this system of irrigation. Hence, efforits should be made
to'provide adequate financial facilitiqs for the needy farmers who

wish to adopt the 'purfo' irrigation method.

7. The study, on the whole, indicated the remunerativeness of
the arecanut enterprise in the Dakshina Kannada district of Karnataka
and hence there is a scope for extending financial facilities throﬁgh

institutiocnal agencies to encourage arecamt production.
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Appendix 1l

Arecanut exports between 1957-58 and 1978-79

Quantity : Value Arscanut export

Year exported : earned as a percentage to

(tons) . . (Rs.crores) the total exports
195788 | 199 0.09 0.0k
195960 200 0.12 0.019’
196165 210 0.14 0.017
1966=67 210 0.18 0.012
1970~-T71 220 0.20 0.013
197576 560 0:66 0.013
1977-78 520 - 0.68 0.011
1978-79 580 019 ©0.013
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Source: Directorate of Arecanut Development, Calicut.



Appendix 2

Details of borrowings of areca growers

Small
gardens
1. Total number of farmers 15
borrowed loans - (13)
2. Bumber of farmers borrowed: o
a) Short term loans i
(70)
b) Medium term loans ol
(20)
¢) Long term loans -
3. Amount borrowed per borrower (Rs.)
a) Short term ~ 3160.71
b) Medium term 3250.00
c¢) Long term ' -
. Total area of areca garden
(hectares ) served by:
a) Short term 7,08
b) Medium term 2.07
c) Long term -
5. Amount borrowed per hectare:
a) Short term 6250.00
b) Medium term 6280.19
c) Long térm -

Medium
gardens

Lées.67
3666.67
21,00.00

12,92
3.92
0081

433k.36
2806.12
2962.96

. PFigures in the paranthesis indicate percentages to the

total number of sample farmers.

(20)
3
(15)

6263.6l
10000.00
6500.00

' 20.63
3.86
5.8

3393.12
5181.35
3558.39



