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MASTER OF SCIENCE (AOB̂ ^̂ ^̂ Î }̂̂ ) ^ AQRICULTURAL ECONOMICS of tiie 

UniTsrsity of Agricult^*^ Sciences, Bangalore, i s a record of research 

work done by hin durii* **̂ « Period of his study in this University 

under ny guidance and superrisien and the thes i s has not preriously 

formed the basis for t^* award of any degree, diploma, associateship, 

fellowship or other »l»il«*' t i t l e s . 

December , 1^61 

Bangalore 

t̂ .V.VOiKATARAM] 
Professor of AgriculturaVlFinance 

and Cooperation 

Approved byt 

Chairman t 

Members t 1. ^ 
U*&*ThimmaraJu) 

2. 
(Buggi Chandrashekar) 

(K.Jagannath; 

3^ 



iCKKOWLEDQEHEMT 

I take this opportunity to express 1117 sincere gratitude to 

Dr.J.V.Venkataram* Professor of Agricultural Finance and Cooperation, 

Dei^rtnent of Agrlcultiural EconoMlos, UnlTerslty of Agricultural 

Solenees, Bangalore for his valuable guidance, encouragement and 

personal interest bestoved on ae ttarougbout l^e period of the study 

as the Chalxnan of «y Advisory CMudLttee. 

I am also grateful to Dr.K«R«ThlBn«raJu, Associate Professw of 

Horticulture, Mr.Buggl Chandrashekar, Associate Professor of Economies 

and Sociology and Mr.K.Jagannath, Assistant Professor of Statist ics, 

UnlTsrslty of Agricultural Solenees, Bangalore, for their critical 

ooonents and -valuable suggestions as Menbers of my Advisory Ccnmittee. 

Hy slneere thanks are due to Qr.R.Bamanna, Professor and Head, 

Department of Agricultural Economics and other staff members who 

rendered their cooperation duirlng the period of my study* 

I acknowledge with thanks the cooperation extended bjr areeanat 

growers of Puttur taluk while collecting the data for the research work. 

I am grateful to the Indian Council of Agricultural Research, 

New Delhi for awarding me the Junior Research Fellowship to persue the 

Master d^pree programme. 



i i 

I «xpre«B my heartfelt gratitude to ny parents and al l of ay 

friends for their help in coupleting "Uils stud/. 

Bangalore < 7 ^ ^ 
£. Srishnaraja 

Deoember , I98I. 



CONTENTS 

Chapter Title Page No, 

I B5TR0DUGTI0N . . . . 1 

I I REVIEW OF LITERATUEB . . . . 10 

1. Economic aspects of Arecanut . . . . 10 

2. Cost of production of re la ted crops . . . . lii 

3 . In te r crops in JSrecanut gardens " . . . . 22 

k» Techniques of investment evaluation . . . . 2U 

i n METHODOLOGY . . . . 3 9 

I ? RESUIffS 

1. General characteristics of the sample .. 6l 

2. Investment in Areca gardens .. .. 62 

3. Average yield and returns in Areca gardens .. 81 

U, Investment evaluation in Areca gardens .. 86 

5. Employment potential in Areca gardens ,. 90 

6. A congsarison of conventional sxirface irrigation 
and 'purfo' irrigation in Areca gardens .. 92 

V DISCUSSION . . , . 1 0 5 

VI SUMMARY AND CONCLUSION . . . . 132 

V n REFERENCES . . . . Iii2 

Appx. APPENDICES: 



n S T OF TABLES 

Table No. Title Page No. 

1.1 Areca and production of areeanut in different 
States in the country (1976-79) 3 

1.2 District^wise estimates of area and production of 
areeanut in Karnataka (1978-79) 6 

3.1 Details of taluks, number of villages and area 
under areeanut in each taluk in Dakshina Kannada 
district (1977-78) kl 

3.2 Details of villages and number of respondents in 
different size groups IS 

h*0 General characteristics of different categories 

of areca farms 63 

h'l Establishment cost for small gardens (per garden) 6k 

li.2 Establishment cost for small gardens (per hectare) 6$ 

it.3 Establishment cost for medium gardens (per garden) 67 

h*k Establishment cost for medium gardens (per hectare) 68 

U.^ Cost of establishment of large gardens (per garden) 70 

i)..6 Cost of establishment of large gardens (per hectare) 71 

k»7 investment on pennanent items in areca gardens 72 
14.8 Cost and returns from inter crop of banana and return 

from areca during the period of establishment of 
areca gardens 7h 

14.9 Total establishment cost of areca gardens 75 

I1..IQ Particulars of annual labour cost incurred in 
cultivation of bearing areca gardens 78 

li.ll Annual material cost and other expenses in bearing 

areca garden 80 

U.12 Yield and returns of areca gardens 82 

1̂ .13 Cost and returns from pepper in areca gardens 83 



li 

ii.lij. Investment evaluation in areca gardens 87 

il..l5 Labour employment in areca gardens 91 

ij..l6 Investment on pennanent items in areca gardens with 

'purfo* and surface irrigation 93 

ij..i7 Annual cost of 'purfo! and surface irrigation 95 

il,l8 Annual labour cost of cultivation with surface 
irrigation and purfo irrigation in areca gardens 98 

1;.19 Annual material cost and other expenses with 'purfo' 
and surface irrigations in areca gaardens 99 

i;.20 Cost and returns frem pepper in the gardens with 
surface and 'purfo* irrigations 101 

1|.21 Yield and returns from areca in the gardens with 
'purfo' and surface irrigations 102 

U.22 Labour employment in areca gardens with 'purfo' 
and surface irrigations lOU 

Appendix 1. Arecanut e:!q3orts between 1957-58 to 1978-79 150 

2, Details of borrowings of areca growers 151 



as9i's®©ii©ira®Ki 



CHAPTER I 

Î 3TR0DUCTI0N 

Areeanut (Areca catecha 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 the country. It is used for 

chexrijag purpose in tender, ripe or processed form from pre-historic 

time. It is estimated that nearly k million people are engaged in 

the production, proceissing and trade of areeanut in India. In 

India it is groxm over 1.7 lakh hectares producing about 1.6 laidi 

tonnes (Velappan and Paulose, X97h)» 

Areeanut is essentially a tropical crop, the cultivation of 

xdiich is mostly confined to India, Bangaladesh, Sri Lanka, Malaysia 

and to a smaller extent in East Indies, and Burma. India ranks 
i 

first in the world as a producer of areeanut, Sri Lanka and Bangaladesh 

occupying second and third positions, respectively, 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 groriLng States in India are Karnataka, 

Kerala and Assam, these three States accounting for 93 per cent of the 

total production in the country. In other States like Maharastra, 

Tamil Nadu, Meghalaya, West Bengal and Andhra Pradesh arecanut is 

grown in small areas oiily (Table 1.1). 

India is traditionally an arecanut growing country. At the 

time of partition of the country in 19kls nearly 50 per cent of the 

total area imder arecanut was lost to Pakistan. Thus the production 

in the remaining area restored wi"6h India was insufficient to meet 

the demand and the country was regularly importing large quantities 

of arecanut from Sri Lanka, Malaysia and other countries. However, 

the unrestricted import of arecanut was found to have depressing 

effect on the economy of arecanut growing areas and the Government of 

India fixed quantitative and monetary ceilings on the volume of 

imports and also levied a duty on all qualities or arecanut imported 

after 1950s. The present policy of the Government is to have no 

imports of arecanut (Velappan and Paulose, 197ii.). 

At present, India has attained self sufficiency with regard to 

arecanut production and the production accounts for 6o per cenb of 

the total world production. Major part of 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 arecanut in different 
States in the country (1978-79) 

Ststes ^^®^ Production 
(hectares) (in tons) 

Andhra Pradesh 

Assam 

Maharastra 

Karnataka 

Kerala 

Meghalaya 

Trlpura 

West Bengal 

Goa> Daman k Biu 

211 

kdkio 

2100 

1̂ 9971 

62700 

U160 

6Ii0 

3100 

1367 

155 

1M67 

2U99 

6llt57 

51061 

29l;7 

hlQ 

800 

11+50 

Total 1,70,659 l,65,2i^6 

Source: Directorate o? Economics and Sta t i s t ics , Ministry 
of Agriculturo, Government of India. 



Arecanut contains fats and fatty acids, tannins and polyphenols, 

alcaloids, arecanut lignins and traces of ftee amino acids like 

prolinej tyrosine, phenylalanine etc.. Watt (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, T\,ii,un m^ liiii (M^)t Bhadevas et al. (1^02), indicated that 

the fruit has important uses in leather industry.. Haghavan qr\cl l^^yc^^h 

(19^7) indicated the possibility of preparing standard inks from the 

endosperm of the fruits, Raghavan and Baruah (19^7) concluded that 

all possible uses of arecanut had not been exploited to the same 

extent as had been done in ease of coconut or other fruit trees, 

because of the inadequate knowledge regarding the cultivation, pro­

cessing of the husk and the cheraistiy of the nuts. Banergee jife^ 

uhaci (1959) indicated that the arecanut tannins, besides their use 

in the tanning of leather hides also could be used in plastics, 

resins, ion exchange resins etc., since the tannins are phenolic 

materials. Bavappa and Moorthy (1959) said that due to the hardness 

of stem and golden yellow colour it imparts to the finished products, 

it was ideally suited for making variety of elegant utility articles 

like stationary 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 c(Kitainers to carry vegetables, 

fishes etc. The spathe and leaf sheath are being used as cattle 

feed. Kukla et al. (1965) indicated the possibility of extracting 
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iyes from arecanut vrhich could be used as a dye for cotton, wool 

and paper. Also it could be used to prepare peEmanent adhesives. 

The e2£ploitation of arecanut on the above lines holds promise of a 

bright market for arecanut in the ccaning years. 

Kamataka occupies a unique posj.tion in the country with respect 

to arecanut. Kamataka producing about 6lii07 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 arecanut (about 37 per cent 

of total area under arecanut in the country) as against h9971 hectares 

{29 per cent of the total area under arecanut in the country) in 

Karnataka, the average yield per hectare is only dlk 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 Kamataka. 

The cultivation of arecanut in Karnataka is concentrated in heavy 

rainfall districts of Dakshina Kannada, Shimcga, Uttara Kannada and 

Chickinagalur. These districts account for more than 75 per cent of 

the total area in the State. Arecanut is also grotm in raaidan 

districts of Tumkur, Ghitradurga and Hassan, and comparatively to a 

lesser exbait in the districts of Mysore, Coorg, Bangalore and 

Mandya (Table 1.2). 



Table 1.2 

District-wisQ estimates of area and production 
of arecanut in Karnataka (1978-79). 

District 
Area 

(hectares) 
Production 
(in tons) 

Bangalore 

Belgaum 

Bellary 

Chickraagalur 

Ghitradurga 

Dakshina Kannada 

Dharwar 

Hassan 

Kodagu 

Mandya 

Mysore 

Shiraoga 

Tutnkur 

Kolar 

Uttara Kannada 

Other districts 

59li 

2 

10 

6869 

3036 

12923 

226 

1U22 

$^^ 

636 

678 

97lil 

5393 

62 

7820 

^ 

656 

3 

Hi 

8U13 

3011; 

I61iia 

326 

1615 

691 

916 

50U 

lli339 

6657 

89 

7579 

Total lt9971 61U57 

Source : Directorate of Economics and Sta t i s t ics j 
Ministry of Agriculture, Government of India. 



The developmant of arecanut would also help the development 

of important food and cash crops like plantains, betelvine, pepper 

and cocoa which are grown as inter crops in the areca gardens. The 

report of the Arecanut Development Programme in Karnataka State 

published by the Directorate of Planning and Evaluation (1968) has 

estimated that 2^ to ^0 thousand ac3>es of land %ihioh was thcsi un­

cultivated would be available for raising this crop in the State* 

The report further added that on an average an acre of bearing areca 

garden creates an emplojrment potential of 203 loan days and an acre 

of non bearing gardens creates 12$ man days in a year. 

Karnataka is a surplus State in regard to arecanut production. 

The revenue in the form of sales tax frota this crop was estimated 

at E3.1f22 crores annually in Karnataka. 

The recent trend among farmers is to go in for perennial crops 

like arecanut J, coconut and grapes despite the relatively higher risk 

involved in these enterprises compared to annual food or commercial 

crops. The area under arecanut has been increasing over years even 

in the ncai areca growing regioi^ of the State. This clearly re­

flects the importance and benefits of the perennial crop like 

arecanut. The crop is being preferred by small, medium and large 

formers. 



It is well known that these perennial crops require huge amount 

of establishment and inaintctS.nance expenditure coii5)ared to annual crops. 

Thus,, it is important to know the benefits derived or desirable from 

such huge investments which are spread over a long period of time. 

This is more time when the fanaera depend for heavy investment on 

external sources as majority of the farmers seems to have very limited 

savings of their oxm from the traditional food crop farming. 

Obviously, this calls for an evaluation 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 farmers for investment. 

The investment evaluation in coffee, grapes etc., have already 

been covered in order to provide the necessary information for farmers 

and leiuiers. There is no study dene in Karnataka for arecanut and 

hence the present study is proposed in one of the largest'arecanut 

growing districts of the State viz., Dakshina Kannada District with 

the following objectives} 

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

different size groups of areoa gardens. 



2. To assess the economic feasibility a'cd 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 n 

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 studyt The past work dene is reviewed in this chapter in 

the following order. 

1. Studies related to economic aspects of arecanut and related 

perennial crops. 

2« Studies related to the intercrops in areca gardens* 

3. Studies related to techniques of inves-tment evaluation. 

1. ECONOMIC ASPECTS OF ARECANUT AM) RELATED PERENNIAL CROPS: 

1,0 Economic aspects of arecanut: 

Narabiar ,and Srinivasan (195U) 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 7th year after planting), and 2.) maintainance charges 

in the subsequent years. 



In ¥est Bengal i t cost Rs.l200 to plarrfi one acre xfith areca and 

to raise i t to matuilty upto the 7th year and. that the cost of 

subsequent annual mainteinance xras about Rs.l75 per acre. The 

average yield obtained was ^0,000 nuts per acre (approximately 500 kgs 

per acre). In Karnataka the cost of planting and raising a garden 

upto maturity worked out to Rs.8000 per acre and the subsequent 

mainfei-̂ nance charges came to Rs,1200 per acre per year. The yield 

in a good garden was about 750 kgs per acre. In a very well 

maintained garden the yield ranged from 1000 kgs to 1250 kgs per acre. 

The cost of cultivation to bring the garden up to the maturity period 

and the subsequent maintainance costs were Rs.UitOO 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 Arecanut Committee, Calicut, 

Kerala estimated the average cost of cultivation of om acre of 

arecanut at as.973,for large sized holdings, Rs.lOlO for medium sized 

holdings and Hs.l083 for small sized holdings in ' the dis t r ic ts of 

Shimoga, Chickmagalur and North Kanara of Malnad region, Karnataka. 

The holdings in the sample were classified as large sized if they 

were 70 guntas and above, medium sized if 27 to 70 guntas and small 

sized holdings if they were less than 27 guntas. 



Naidu (1962) estimated the cost of cultivation of one acre of 

arecamt in maidan region of Karnataka State and it was Rs.102^5 to 

establish an acre of areca garden upto the maturity stage (8 years) 

and Rs.llOO was required as recurring expenditure every year there­

after. The annual gross returns and net profits were Rs.2250 and 

Rs.11^0 per acre. 

. The report on the arecanut development programme in Karnataka 

State (1968) published by the Directorate of Man Power and Evaluation, 

Government of Karnataka, assessed the different arecanut 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 plan period and others. The 

report however, concluded that arecanut cultivation should be reduced 

rather than escbended. Further, it recommended that in tracts where 

paddy and coconuts could be groxm the cultivation of ai^canut should 

be discouraged. However, x-jhat is presently happening is contrary to 

this recommendation. It further added that the cultivation of 

arecanut could only be extended xfhen no other crops of good value 
r 

could be grown. The report opined that the cultivation of arecanut 

on an 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 cultivation should be curtailed. 
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Vidyashankar (1973) in a survey in the villages of Kasaragod 

taluk of Kerala observed 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 most 

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 xjere no adequate 

market facilities and majority of the growers sold their produce to 

the middlemen and traders. The 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 cultivators found that the cost of cultivation was hardly 

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

Vijayarajan et al. {191k) calculated the cost of cultivation of 

one hectare of arecanut in the regional and substations of Central 

Plantation Crop Research Institute (CPCRI) in Kamataka State. At 

Vittal the results showed that the cost of cultivation was Rs.5033 

per hectare, while the yield of chali (husked kernel) vias 2308.90 kg. 

per hectare. 

Ifruthyunjaya (1975) estimated the total crop expenditure for 

arecanut farmers of Malnad region in Karnataka. He classified the 
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holdings into three categories v iz . , large farmers having li.^O acres 

and above, raediiun farmers haying 1,75 to k»h9 acres and small farmers 

having less thkn 1.75 acres. The estimated crop eaqjenditure were 

R3.I350 for large farms, Rs.lSitit for medium farms and Rs.l550.80 for 

small £arm(B:5 per acre. 

1.1 . Ĉ ost of production of related crops; 

The review of related perennial crops is done with a view to get 

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 il9h9) in their study on cost of cu l t i ­

vation of coconut in Cochin State divided the cost into two groups 

v iz . , cost upto bearing stage (upto 8th year of planting) and cost of 

maint5g.nance (after 8th year). The cost upto bearing included cost 

of land, land tax, cost of seedlings, digging the pi ts and planting, 

fencing, tjatering, cultivation, manuring, cleaning of channels and 

cost of levelling and bunding. The cost of maintainance included 

cost of cultivation, manuring, cleaning of channels, harvesting and 

collection of nuts, land tax and others. The average cost upto 

bearing was, Rs.1380 per acre and the average cost of maintainance 

was Rs,l53 per acre. The average annual yield per acre was Rs.32G0 

and average cost of production per acre was Rs,256. 
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Perkins il9k9) classified the costs incurred in coffee estates 

into four groups such as: 

1) Essential raainti^nance cost which included expenditure on 

cultivation, handling, pnining, sprajdng, shade regulation etc . 

2) Cost of field treatments aimed at increasing yields which 

included green manuring, cover cropping, mulching and 

compost application. 

3) Crop costs included expenditure on picking and processing. 

k) General overhead costs included, expenditure on estate 

maintaelnance, management, implements and tools . 

Bose (1961) found the cost of establishing an acre of Anab-e-shahi 

on the mandhwanea (pandal) to be Rs.l7,973« The cost components were 

spl i t into items such as preparation of land, digging and f i l l ing 

the pits and costs of manure, plants and planting, cost of mandhwanea, 

cultivation e3q)en3es in the f i r s t year and cultivation expenses in 

the second year. The net profit worked out to Rs.̂ OOO per acre 

per year. 

Badenhop and Shazroa (1*?6U) classified costs into two main 

divisions - 1) those required to establish a vine yard, and 2) those 

,s,iw Of AC^:cin.-
;r!AU SC\ENCE4 sq-J^ 1 1 4 4 



required to maintain and operate a producing vine yard. All the 

costs incurred in the first two years, that is, upto the time it came 

into bearing, as establishment cost, and found that 8? per cent of 

the total costs in establishing. a vine yard îras incurred during the 

first year. . The cost required to maintain and operate a producing 

vine yard.included all costs incurred annual]^ in the operation of 

the producing vine yard. 

Venkatarara (I96U) in his study on the economics of grape culti­

vation in Bangalore South taluk classified costs into establishment 

cost and maintii&nance cost. The expenditure in the first year of 

planting iras taken as establishment cost and the cost incurred in the 

subsequent years was the maintsejiance cost. The establishment cost 

was apportioned over the productive life of the vine yard which was 

taken as 25 years, 

, Madappa (1970) estimated the cost of production of coffee by 

survey method in Aldur of Chickmagalur district in Karnataka. It was 

observed that the size of estate had no direct bearing oh the cost of 

production of coffee, except perhaps on the cost of spraying and 

pesticide application. The total cost of production was about 

Is.900 per acre. Out of this, cultivation cost was about Rs.^GO 

(55 per cent). The cost of preparing the produce for the market 



was 10 per cent and other costs worked out to be 35 per cent of the 

total cost. Labour and material costs accounted for UO and 20 per 

cent, respectively. The cash cost'accounted for 75 per cent of the 

total cash cost per acre. 

Sadat All Khan (1972) studied the production and marketing of 

coconuts in Tiptur taluk of Tumkur dastrict. The study revealed 

that for establishing one acre of coconut upto bearing stage required 

on an average fis.l533»i»3 in small farms and Rs.lii91.51+ in large farms. 

The average per acre total cost of production of coconiiit in the bearing 

stage was Hs.623.62 in Small and Rs.^6.05 in large farms. 

Hokraan and Nunno (1972) estimated the cost of establishing 500 

acres of tea to be 500,000 dol3ars in Brisbane, Australia. Further, 

they attempted to analyse the profitability of a tea enterprise by 

considering the cost and returns of clonal tea at two yield levels and 

one price, and seedling tea at one yield level and three price levels 

for a peii.od of 30 years. 

Singh il97k) worked out the economics of guava plantation from the 

establishing stage to declining stage in Allahabad district of Uttar 

Pradesh. In order to cover all the stages of grovjth, that iis, from 

establishment, fully grown and declining stage, the guava plantations 

in different growth stages were studied. The total investment on the 



establishment df guava orchaiti. upto the age of 3 years was Rs.5107.32 

per hectare. The initial ihvestraeht for the first year was 

fls.270^.17 per hectare, of which layout and fencing accounted an 

highest expenditure of 28.^5 per cent- followed by labour charges used 

on maintainance (17.lî  per cent) and digging of pits (13.9U per cent). 

In the second and third years the investnienta were less than half of 

those made in the first year. By inter cropping programme, the 

planters got ai per hectare net income of Rs,2865.20 for the total 

period of 3 years. The investment per hectare for-the same period 

X'jas Ks,2,14.52.71. 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 income 

was received from 9th to 2C)th year and later on it started to decline. 

The study indicated an average return of Rs.5.7U per rupee invested. 

Chengappa (1975) studied the cost of production of coffee 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 (3^ years). The cost of- establishing an acre of 

Arabica and Robusta was estimated at Rs,3885.08 and Rs,3803.75* 

respectively, which were spread over a period of kO years in order to 

arrive at the annual share. The total cost of production was Rs.1909 

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



The net returns in the respective Arabica and Robusta estates were 

Rs.7^6.55 and Rs.1186.31 per acre. 

Hebbar (1976) in his study on the economics and resource pro­

ductivity of small coffee holdings in Sakaleshpur and Belur taluks 

of Hassan district, indicated that the pattern of cultivation in 

small holdings was less effofcient meaning an imbalance in the use 

of resources.and capital investment. Thus recognised, a need for 

readjustment 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 specialization in coffee production. 

Romney (1977) employed the cost accounting methods on a 8«^ acre 

farm to study the cost and return of Malayan dwarf variety of coconut 

hi Jamaica. The results indicated that bearing Malayan dwarf became 

profitable within 6 years of planting. 

Lalith Achoth (1978) in his study on the economics of tea pro­

duction in Nilgiris district, classified the sample into 3 main 

categories viz., large, medium and small, estates. Further, each 

group was classified into two sub groups viz., estates 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.1.71, followed by the high grown small group (1.1^6), 

high grown medium group (1.38), high grown large group (Hs.1.26), low 

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

Menon (1979) conducted a study on the economics and resource 

productivity of grape cultivation in Bangalore North taluk of Bangalore 

d i s t r i c t . The in i t i a l establishment cost was amortized over the modeQ. 

l i fe of the vine yard, to arrive at the annual share of the esta­

blishment cost which was included in the annual cost of production. 

The annual cost of production was classified into fiaed and operational 

costs. For the purpose of analysing the economics of grape cu l t i ­

vation, cost concepts commonly used in farm management studies were 

used. The study indicated the possibil i ty of securing higher yield 

per unit area on smaller fariT^ rather than on large farms, thus 

pointing out the more efficient operation of small fairos. Further, 

the cost-return analysis of grape cultivation based on the cost, size 

and income cr i ter ia revealed that h i ^ e r yields at disproportionately 

higher costs resulted in a lower unit of cost of production, therel^y 

emphasizing the importance of management factor in grape cultivation. 

Nagaraja (1980) studied the economics of coconut production in-

Tumlcur d is t r ic t of Karnataka. The study revealed that the average 

investment on an acre of coconut fann was Rs.7^03.21. The data was 

classified into borrower's and non-borrowers. Average investment in 
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non-borrowers farm was found to be a l i t t l e higher a t Hs.7952.19 per 

acre, than that of borrowers farm ^ i c h was at Rs,6887.78 per acre. 

Average cost of producing coconut was Rs,1923.73 per acre, out of 

which nearly $0 per cent accounted for cost of cultivation. The 

study indicated a net return of Es,9$0,k7 per acre and i t was also 

noticed that the net returns were higter in non-borrowers farms. 

Shivarama (198^) evaluated the investment in coffee in Goorg 

dis t r ic t of Karnataka. The costs were divided into cost of esta­

blishment (upto 5th year) and cost of maintalnance (after 5th year 

upto 35 years). The two varieties of coffee v iz . , Arabica and 

Kobusta were compared and found that the average per hectare t o t a l 

cost of establishment were Rs.32,272.2i^, Rs.31,30O.76s Rs.22,765.83 

in small, medium and large Arabica gardens, respective]^, while for 

Robusta estates the to t a l costs were Rs.23,607.3U> Rs.25,619.50 and 

Rs.23,ii68.66 for small, medium and large gardens, respectively. The 

average raaintid-nance cost for Arabica estates was Rs,5390.90, 

Rs.U6OO.58 and Rs.5180.63 per hectare of small, medium and large 

estates, respectively, while i t was* Rs.3989.07, Rs,U50it.53 and 

Rs,11300.21 per hectare of small, medium and lai^e Robusta estates , 

i^spectively. The study revealed that the Robusta estates fetched 

higher net returns than that of Arabica. 

http://Rs.U6OO.58


2. Inter crops in arecanut gardens 

• Govindan Kutty and Kurup (19^5) said that the st^m splitting 

disease of arecanut due to the exposure.of stem to the afternoon sun 

in suramer months could be avoided by groiidng intercrops in the areca 

gardens. The opinion was that the young arecanut trees could be 

given protection from the sun by growing a fairly, closely spaced 

intercrop of banana* But they doubted about the banana plant giving 

full protection to the fully grown areca palms since, by the iiiMQ 

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 arecanut 

trees. It was suggested pepper as the best alternative ^ich could 

protect the palms against stem splitting as well as a good intercrop. 

It was found that pepper was often trained to areca in the taluks 

of Eimad and Walluvanad in Malabar district of Kerala and also in 

South Kanara and North Kanara districts of Karnataka. It was further 

argued that the yield of arecanut trees trained xri.th pepper was not 

found to be affected to any appreciable extent^ instead it would add 

to the income. 

Abraham .(197U) in an escperiment conducted at GPCRI Sub-Station, 

Paiod 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 Hs.2^5,. Hs.^91, Rs.1700, 1&,182U, Rs.61 

and Rs»81f7 respectively could be obtaimd from one hectare of arecanijt 

garden with these intercrops, 

Bhandari (l97li) conducted an experiment at Arecanut Research 

Station, Thirthahalli from 1961 to 1965,,using ^ intercrops v iz . , banana, 

pineapplej pepper, cardamom and betelvine. The esqjeriment showed that 

groTfjiî  intercrops did not pull down the yields of arecanut* Based on 

the general performance of intercrops, betelvine and pepper were found 

to be the most suitable for Malnad regions. 

Bhat (197!̂ ) reported about the profitaiaility of groxd.ng intercrops 

with arecanut based on number of field experiments conducted at GPCRI, 

Vittiai of South Kanara d i s t r i c t , Karr^taka, The results shox^d that 

by growing banana, pineapple, elephant foot yam, arrow root and cocoa, 

the additional incomes that could be expected were Rs.l^OO to 1800, 

Es.700 to iOOO, Rs.litOO to 1700, Rs.lOOO to 1200 and Rs,3.000 to 3^00, 

respectively. Farther, i t was suggested that i f the intention of the 

grower was to get additional income in view of the f a l l in price of 

arecanut, a mixed crop l ike pepper or cardamom could be chosen based 

on the agro-climatic conditions xfhich would fetch an additional income 

of Rs*800 to 1000. However, i t was indicated that in ter or mixed 

cropping with a perennial crop like areca xraa to be considered primarily 



as a safeguard against the uncertaimties of income from the produce 

of pure, or monoculture gardens due to the reasons beyond the control 

of the planters. 

Another study conducted by Niagaraj {197h) revealed that an 

additional net return of Rs.l^OO, Rs.lOOO, Rs.620 and Rs.500 could be 

derived by growing betelvine, banana, tapioca and pineapple, respective3y 

by intercropping one hectare of araca garden in maidan areas of 

Karnataka * 

In a field experiment conducted at GRORI Sub-Station, Andaraans 

by Sadanandan 0-97k)> it was found that growing intercrops in areca 

gardens had no significant adverse effect on the yield of areca palms. 

The cost accounting analysis had shomi that amongst the intercrops, 

pepper, ginger, pineapple and elephant foot yarn, which were tried in 

the experiments, yam stood first which shoxired an additional net income 

of Rs.1395 pei- hectare followed by ginger with Rs.^O^ per hectare and 

pineapple with Rs.703 per hectare. 

3» Techniques of investment evaluation 

Prest and Turvey {196$.} defined cost-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 corapiete enumeration and evaluation of all relevant 

costs and benefits from the project. 

Upton (i960) illustrated the in̂ jortance of discounting the future 

returns from investment on tree crops by compariiag the discounted 

returns per acre from tree crops with that of annual crops in West 

Nigeria. Those results were used in evaluating the proposals. By 

discounting the expected future margins per acre frcan new varieties 

of cocoa, oil palm and rubber over a period of 32 years, 35 years and 

30 years, respectiveily, 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 ejccept 

rubber, the returr^ from tree crops were lower than those from most 

of the annual crops, and that the use of land for improved varieties 

of cocoa and oil palm would not compare favourably with the use of 

land for annual crops. 

/ Dalton (1967) e:î lained that the discounted cash flow technique 

could be used by the farmers as a guiding aid far an investment. The 

method has an advantage that future variable cash flows are reduced to 

a single sura at one moment of time, thereby facilitating comparison 

between various alternatives. 



Commenting on the Upton's article (1^66), Persaud (1^67) said 

that it was inappropriate to compare margins for one crop from annual 

crop with the discounted margins for several years from tree crops. 

Persaud opined that 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 t-irong to use estimates 

for one crop's return from annual crops for comparisons with discounted 

returns from tree cropsj instead it was more appropriate to compare the 

discounted return from annual crops 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 which were used in the 

underdeveloped countries on credit provided 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 comraenb (1967), Upton (I967), defended the 

comparisons made between the tree crops and annual crops. It was argued 

that computation of the costs 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 continuous growing of cotton with 

cocoa production. Regarding the comment on correct length of period 

over which the margins from the tree crops should be discounted, it was 
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argued that if the annual margin for the terminal year exceeds the 

equivalent annual margins for the whole of the crop, then its inclusion 

was justified as its omission would decrease the equivalent annual 

margins. However, there was no agreement between Upton and Persaud 

on this issue. 

Maylbr (1970) pointed out the difficulties arising in the speci­

fication of the benefits and costs to use in any particular instance. 

The difficulties are 1) those associated with identifying and quanti­

fying the capital input whose productivity are to be measuredj 2) those 

associated with identifying and quantifying the increases in production 

.which could genuinely be attributed to the capital factor. 

It was found that internal rate of return was relatively sensitive 

to the time period over xirhich 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 it was pointed out that 

three elements of uncertain!ty 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 Uncertainity was important 

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



2) Arised from the necessity to predict x̂ hat would hme happened to 

farm output If the investment had not been made* 

3) Arised because of the value of output resulting from the invest­

ment vjas likely to change over the life of the investment because of 

changing price level. 

"" Peters (1970) said that in private appraisals, the choice of 

discount rate should be based on the rate at which the capital would 

be raised. 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 stressed 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 techniques 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 arui 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 



wortbj'ness 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 of return of 9.5 pei" cent> benefit-cost ratio 

of 1.07* In the case of rubber, the pay back period was lU years with 

an IRR of 10 per cent and benefit-cost ratio of 1.2. Investment on 

oilpalm had a payback pei'iod of 10 years with an internal rate of return 

of 18 per cent and banefit-cost ratio of 2.71« So, oil palm appeared 

to provide higher returns to capital at a shorter period than the other 

two competing crops. Regarding tlie econratiic gains of replanting the 

old trees with high yielding new varieties, the study revealed that, 

so long as the returns from the old growth is higher than the average 

annual discounted net returns for respective crops which was Rs,80 for 

coconut, Rs.88 for rubber and Rs,7i|3 for oil palm, it was found better 

to 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. 

Gupta and George (197U) 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. According to the study the orange had a pay back period of 7 

years with a net present value of Rs.6i|.,38l per acre, internal rate of 
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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 doubtc-d in practical 

applicability, because xions was certain about what T^ the opportunity 

cost of capital really was and there were practical, problems of 

establishing this rate. 

2) The borrovjing rate of capital. It was indicated that this had an 

undesirable result in selection of projects as it would be influenced 

by the financing terms available rather than being based solely upon 

their relaitive economic impact. 

Arputharaj and Rajagopalan (1978) attempted to appraise prevailing 

farm financial management practices and the scope for further improve­

ment in a study conducted at West Ramanathapuram district of Tamil Madu, 

The fanners were classified into three groups viz., beneficiaries of 

long term credit, beneficiaries of medium term credit and beneficiaries 

of short term credit. Further the farmswere grouped into wet, dry and 

garden, wet dry + garden and wet + dry holdings. All the financial 
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ratios showed that the projects wei'e financially sound. The boaefit 

cost ratios and internal rate of return were computed and concluded 

that if projects were implemented the beneficiaries were shown to 

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

^Basu (1?78) said that, identification, appraisal and evaluation 

of agricultural projects had special feature distinguishing them from 

project in other sectors. Estimation of cost and benefits was a 

complicated for agricultural projects as it was often impossible to 

associate output in agricultural sector to a particular investment 

project. This was because a large proportion of investment in terms 

of labour (and material) in agriculture is usually undertaken (donated) 

by farm families and unpaid help was involved. It was indicated that 

this might lead to under estimation of cost component. For benefits 

also there were chances of under estimation as induced benefits re­

sulting from multiplier effects were difficult to assess. 

/ Bokatalcy and Neog (1978) were of the opinion that, agriculiairal 

projects had certain distinctive characteristics, î ĥich might not 

necessarily be present in non agricultural projects, since in the foimer 

relatively a large proportion of land and labour was used and further 

the land was fixed in supply and the labour was abundant in a country 

like India. It was opined that the productivity and efficiency of the 
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factors as used in agricultural projects suffer from heterogenity. 

Hence, the choice of objective for agricultural projects was to 

optimise the returns to labour and land rather than to capital. In 

the study conducted by the authors in the area covered by Mayong Left 

Irrigation Project, it was found that an agricultural project might 

perhaps tend to bring about equitable distribution of income in the 

short run to some extent as compared to its other counteiparts. 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 profitability 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 

depend^ 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 for rubber plantations. 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 rubber at 11 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 small farmers would also 

prefer rubber cultivation, provided an additional land was made available. 



Rahim and Singh (1978) discussed about the special characteristics 

of agricultural projects such as externalities, collective goo^, 

intangible benefits, and risks and uncertainities which distinguish 

agricultural projects from the projects in other sectors. It was 

argued that these should be given due consideration in the formulation 

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 agricultural projects create problems 

in project foniiulations and evaluation and even in financing. By 

imposing tax in the project area, the problem of fixiancing could be 

tackled. 

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

weightage, either explicitly or implicitly. 

k) Risk and uncertainities could be handled by sensitivity analysis, 

mathematical expectations, shortening the period 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 optaitium 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 establishment of coffee crop could be fully paid back in a 

period of Ik years. The internal rate of return was 18.1i2 per cent 

and higher than the mai^et rate of interest of 12.5 per cent. It was 

found that the investment in coffee production was an economically 

feasible. The argument was that a strategy of staggering initial 

planting and judicial replanting appeared to pay a rich dividend 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 

grapefjviz., Bangalore blue and Anab"?e-shahi were considered. The 

estimated modal life of the vine yards were 30 and 2^ years in Bangalore 

blue and Anab-e-^hahi, respectively. The study demonstrated the 

reraunerativeness of grape enterprise with the net present worth of 

Rs.38,228.28 per hectare, benefit cost ratio of I.I42 and internal rate 

of return of kO per cent in the case of Bangalore blue and in the case 

of Anab-e-shahi the same were Rs.925i160.96 per hectare, 1«76 and 

1|9.06 per cent, respectively. The study also revealed that the 

additional cost of Rs.1.00 incurred annually by shifting over to 

Anab-e-shahi, which was more profitable than Biangalore blue would 

result in an additional benefit of Rs.l.O? per annum. 

http://Rs.925i160.96
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I'lispa (1979) attempted to study the overdue position in long term 

credit structure, including both tribal and non-tribal cultivators in 

Bhar district of Hadhya Pradesh and examined the generation of incre­

mental income* consequent to invest merit. It was observed that there 

was adequate generation of incremental income, due to change in cropping 

pattern arai uise of more of improved seeds and fertilizers, which was 

adequate to pay back the loan instalments. The non-tribal cultivators 

faired better with respect of generation of incremental income. The 

results revealed that the incremental income generated was adequate to 

pay back the loan instalment of well and pump set loan iriiich was 

Rs.l820, The cash flow statement prepared on liie basis of the field 

study showed a net present worth of B&.llk and an internal rate of 

return of 1? per cent (at 1^ per cent 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 application (Project I), producing with only cultivation 

practices (Project II) and producing with cultivation practices as well 

as manures/fertilizer application (Project III). Measures of project 

evaluation such as net present worth, benefit cost ratio and internal 

rate of returns were employed for the quantitative assessment of the 

objective with the data from GPCRI, Kasaragod, Kerala State, The 
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results showed that i t was financially viable to produce coconuts with 

a l l the three defined processes. But in terms of viabi l i ty ranking, 

Project I was the least ana the decision makers could perhaps be in ­

different between projects n and I I I . Vfi.th the assumption of uniCorra 

s ize , quality and product j)rice with respect to a l l the projects, there 

was probably a doimward bi^s in the benefits obtained from Project I I I . 

So, Project I I I inas ranged above Project U in terms of financial 

viabi l i ty . The discount ^-ate chosen was the lending rate of co­

operatives for long term l^jans. 

• / Venkataram (1979) evaluated the Kamataka Agricultural Credit 

Project which provided lon^ term loans to farmers for minor irrigation, 

land development and tract^jrization in Kamataka. The study dealt 

with the benefits realised and the feasibi l i ty of such Investments. 

The benefit cost rat io (B j c ratio) and internal rate of return (IRR) 

viere calculated to examine the feasibi l i ty of these investments. The 

project l i fe of dugwell, l^nd development and tractors, was assumed to be 

27 years, 25 years and 10 jrears, respectively. The discount rate 

considered was 1^ per cent as per the World Bank's recommendation. The 

results indicated that in <;ase of dug wells the B : C ra t io was 1.71 

per unit of investment for small beneficiaries and 1.80 for large 

beneficiaries with an IRR ()£ 26,99 per cent for small beneficiaries 

and 26.71 per cent for lar^e beneficiaries. In case of dug well with 
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purapset composite investment the B s C ratios were 1.58 and 1.30, 

for small and large beneficiaries, respectively, and the IRR was 27.20 

per cent and 20.08 per cent, respectively. In the case of land deve­

lopment, the large beneficiaries realised better benefits than small 

beneficiaries because of more efficient use of resources. The B J C 

ratio was 2.I4.8 and the IRR was ii.3.29 per cent in case of large bene­

ficiaries, while they were I.06 and 17 •33 per cent for small bene-

fic iaries in land development investments. So, it was argued that 

land development investments should be preferred to large farmers than 

small fanners. In the case of tractorization the investment was found 

to be marginally remunerative vdth a B ; C ratio of 1.03 and IRR of 

15*82 per cent. Among the three investments, tractorization was 

considered the least profitable, unless the beneficiaries had taken 

up high yielding varieties in their farm. Investment in all the three 

types of projects t̂ ere considered justifiable, but tractorization being 

the least preference. 

Shivarama (198i) evaluated the investment in coffee estates in 

Goorg district, Karnataka. The two varieties of coffee, viz., Arabica 

and Robusta were compared by using the discounted cash flow technique. 

The results indicated a net present worth of Rs.756.149, Rs.1539.59 and 

Rs.870U«32 for small, medium and large Arabica estates, respectively, 

while it was Rs.10,056.15, Rs.9685.63 and Rs.15,295.22 for small, 

medium and large Robusta estates, respectively; The benefit-cost 

ratios were 1.03 for small, 1.05 for medium and 1.27 for large Arabica 
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estates, respectively, while for the small, medium and large Robasta 

estates, the benefit-cost ratios were I.365 1.3i2 and l.i;6, respectively. 

The internal rate of return'for coffee was I7.83 per cent for small, 

17.iiQ per cent for medium and 23.70 per cent for large Arabica estates 

and 25.05 per cent, 2li.29 per cent and 25.95 peĴ  cent, for small, 

ra:edium and large Robusta estates, respectively. The results indicated 

that investment on both the varieties was worthwhile. However, the 

study indicated that the returns per rupee investment on large Robusta 

estates was the highest. 
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CH&PTEH III 

MECH0DOLOGI 

The Dakshina Kannada district occupies first place with an areca 

area of 12,923 hectares, thus claaraing about 26 per cent of the total 

area under areoanut in Karnataka (U9,971 hectares). Hence the 

district xras selected purposively for the study. 

This chapter deals with a brief description of the study area, 

sampling design, collection of data, and computation of costs and 

returns along with the techniques adopted for the analysis, 

A brief description of the study area: 

Location: The district Dakshina Kannada is situated on the 

western coast of India, about half way between Bombay and Cape Comerin. 

From north to south it is a long strip of territory and from east to 

west it is a broken low plateau which spreads from Western Ghats to 

the Arabian Sea. 

The district lies between 12°27' and 13°58« north latitude, and 

7U 35' and 75°UO' east longitude. The geographical area of the 

district is 81i36 square kilometers, which accounts for k*k per cent 

of the total area of the State. The population of the district 

according to the 1971 census was 19,39,315* 



Dakshina Kannada district consists of 8 taluks with a total of 

64^ villages. The details of taluks, number of villages and area 

under arecanut in each taluk is presented in Table 3*1. 

Further, the district can be divided into 6 natural divisions. 

The portion lying between Kumaradhara to south "west and Netravati to 

north east comprises the first. The second is the region between the 

Netravati and Gurupur rivers. The third dividion would be roughly to 

south of Netravati and Kumaradhara. The fourth consists of the land 

to the north of Gurupur upto Sitanadi and the fifth lies between 

Sithanadi and the Chakranadi rivers. The portion lying beyond 

Chakranadi upto the border Of the district may be taken as the sixth 

division. 

Climate: 

Temperatures• Being a coastal district the seasonal variations in 

the temperature is small. The south west monsoon season is the 

coolest part of the year with the mean daily temperature 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 to 

February. The oppressive heat is often being relieved by the 

comparatively cool breezes vjhich blow in the afternoons. 



Table 3.1 

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

Name of the 
taluk 

No. of 
villages 

Area under 
arecanut 
in hectares 

Production 
(in tonnes) 

1 . Bantvial 

2. Belthangady 

3 . Coondapur 

U* Karkala 

5 . Manga lore 

6. Puttur 

7. Sul l ia 

8. Udupi 

Total 

8li 

81 

100 

77 

102 

67 

kl 

110 

662 

27^3 

1627 

721 

990 

eik 

3it28 

2380 

385 

12,898 

ii606 

2722 

1206 

16^6 

1027 

5735 

3982. 

6hk 

21,578 

Source : Talukwise plan statistics, Dakshina Kannada District, 
District and Regional Planning Unit, 
Planning Department (1979) 
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Humidity; The air is highly humid althrough the year and 

particularly in the south west monsoon months. The sky is heavily-

clouded or overcast on 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 railliraetres per year. The south west monsoon begins generally 

in the first week of June and extends upto September. The rainfall 

during these months is abundant and unfailing. The north east monsoon 

rains conanence in the early part of October, a major portion falling 

in that month itseK. 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 8? 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 culti­

vation of crops like paddy, arecanut, sugai^ane and plantation crops 

like cardamom and plantains. The soil pH ranges from B.6 to 6 on the 

acidic side. 



The district is essentially an agricultm-al district with about 

62.2 per cent of the population being dependent on agriculture for their 

livelihood. Horticultural crops grown in the districts are a helpful 

economic balancing factor for a number of agriculturists. Among the 

garden trees in the district, the most important are arecanut, coconut, 

pepper and ̂ ack. 

Sample design; 

The cultivation of airecanut is carried on mainly near the ghats • 

in the deep narrow valleys where perennial streams and abundance of 

shade prevails. There are two distinct parts in the district which are 

famous for arecanut. The first is 'Vittal magane' in the north west 

of Puttur taluk and the other is 'Honnai magane' in Coondapur taluk . 

The nuts from the former region are sent to Mangalore, 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 arecanut (3U28 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 area under arecanut. 

The list of farms under different category were prepared. The farmers 

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

1. The word 'magane' refers to the local region comprising of 
certain geographical area. 
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total land holding. The farmers having an area upto 1 hectarej 

1.01 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 

set 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 oyer the conventional surface 

irrigation method. So, a total 75 sample farmers were selected at 

random. The list of arecanut growers was obtained from the Department 

of Horticulture 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 aboii ejcpenditure 

and income from their fairos. Hence, the data collected were purely 

based on the memory of the respondents. 
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Table 3.2 

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

Village 

Aryapu 

Nettanike madnoor 

Kodippady 

Olamogru 

Ramakunja 

Other villages 

Total 

SmaU 
farmers 

6 

k 

3 

5 

2 

-

20 

Medium 
farmers 

5 

k 

5 

2 

h 

-

20 

Large 
farmers 

3 

k 

5 

5 

3 

-

20 

Purfo 
irrigation 

k 

-

2 

m^ 

1 

8 

15 
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The data collected included the particulars regarding: 

i) General characteristics such as size of holdings area under 

arecanutj intercrops etc,. 

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

implements, permanent investments in wells, ponds etc. 

3) Details on cost of establishment of arecanut till its maturity period. 

k) Details on cost of cultivation of arecanut as well as yield and 

returns. 

^) Details about the cost of cultivation of inter crops and their jdelds. 

6) Details about other expenses such as land revenue, marketing charges, 

transportation charges, maintteinance 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 inteĵ crop vjas 



considered for computation of establishment cost. The area under 

bearing areoa garden with pepper as the main intercrop was considered 

for computation of costs of and returns from the bearing areea garden. 

Since, cocoa was being introduced recently and it ̂ s observed that 

in majority of the gardens the cocoa plants had not come for regular 

bearing, this inter crop was riot considered for the purpose of analysis. 

Computation of costs and returns; 

The costs iiicvocved 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 costs: Since arecanut is an irrigated 

crop in the district, irrigation wells, ponds, pumpsets are essential. 

So, the investment on these items and other machinery 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 

observed. Further, this practice was taken up once in 10 years as 

expressed by the growers. Hence, the investment on this item was 

considered as fixed cost. 

The growers opinion was elicited regarding the life span of pump-

sets and sprayers. Majority of the groviers 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 

assess the actual life span of wells and ponds, and it was assumed 

that the life span of these items coincides with that of areca gardens 

which was assumed as ̂ 0 years. The costs on wells, ponds etc., were 

apportioned batvieen the area under areca garden and other irrigated 

areas based on the area under each category* Thus, the fixed invest­

ments on Trails, ponds and pumpsets were taken as fixed investments 

during the first year of establishment. Further, since the life of 

the purapsets was considered to be 20 years the apportioned cost of 

pumpset vias added to 21st year and ip-st year. The investment on 

putting the fresh soil was considered once in 10 years till the ̂ Oth 

year and thus accounts for k times during the life of the orchard 

(10th, 20th, 30th and ijOth year). Investment on sprayers was found 

to be made during the 7th year of the orchard, that is, after it 

started to yield economically and again the amount was included in the 

28th year and the U8th year iri.th a life span of 20 years. 

2. Operational cost: The expenditures on items like fertilizers, 

manures, plant protection chemicals, irrigation charges and other items 

were considered as material costs. While computing the costs of 

fertilizers and chemicals, the actual price paid by the grower along 

with the transportation cost incurred were used. For estimating the 

costs of farm yard manure and green leaves, the price prevailing in 

the locality was used eventhoi:̂ h many a times these were produced on 

the farm itself. 
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The labour costs, both unskilled as well 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 labourers, and also it was difficult to get data separately 

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 labourers, since these operations require the special 

skill to climb the palms which is a tedious job. The wage rate of 

these labourers was found to be ainost double of the ordinary un­

skilled workers* The actual \mge 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 contract basis in some of the gardens. 

In such cases, it xras 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 estmate 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. In case of contracts, the 
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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 raaintsd-nance 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 incuired after 

harvesting the nuts lilce the costs on drying, dehusking, cleaning and 

measuring etc., along with the transportation and raarkeling cost of 

the produce. It was 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 intercrop: The cost of intercrop banana was accounted 

for 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 suckers was 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. Manuring, 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 costs of harvesting, tying the pepper vines, drying, 

curing etc., were accounted for computing the total operational cost 

incurred xn the established gardens. 

Thus, the establishment cost included the cost incuired in the 

first year, such as cost of levelling the land and after care opera­

tions and the maintenance cost till the garden comes to maturity 

(till the 7th year after planting). It also included the fixed costs 

on wells, purapsets and other items till the 7th year of the orchard. 

The cost incurred on the intercrop banana during the early period of 

the areca gardens was also taken into account while computing the 

establishment cost of areca garden. The returns from banana till 

the 7th year of the areca garden was considered as cash inflows, during 

the period idien there was no retxirns from the main crop. Thus, the 

cost incurred on the cultivation of areca palms and banana plants minus 

the retiirns from banana as well as arecanut, if any, till the 7th 

year totally constituted the actual cost of establishment of areca 

garden. 

The costs incurred after 7th year till the 50th year of the garden 

including both raainttdnance and fixed cost formed the cash out flows 

during that period. 
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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. Xfeile computing the income, the actual price received by the 

grower was taken. 

There are tvjo cooperative marketing agencies in the talaik, viz., 

the Central Arecanut Marketing and Processing Cooperative Limited 

(CAMPCO) and the South Kanara Agriculturists' Cooperative Marketing 

Society (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 arecanut, viz., 1) clean unbroken 

well dried kernels without any epicarp attaching to the nuts considered 

as class first, 2) nuts which are broken or cracked and devoid of 

epicarp considered as class second, 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 xdth the yield 

and the income received was computed. The yield and price received 

for pepper was also taken and thus the total income derived from the 

areca garden was computed. 

Method of Analysis; 

Many studies conducted earlier (Prest and Tarvey, 19655 Upton, 

19671 Dalton, 19673 Gittinger, 197U) illustrated the usefulness of 
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discounted cash flow techniques in evaluating the long terra projects 

in agriculture. Also in a few studies (George and Joseph, 1973j 

Gupta and George, 191kl Umakesan and Rajagopalan, 1978; Menon, 1979; 

Raghupathy et al«, 19795 Venkataram, 19.79j Shivararaa, 1981))5 these 

techniques were successfully etrployed to evalaate the long terra 

investment in agricultural projects* • Hence, for evaluating the 

investment and to find out the feasibility and economic viability of 

investment in areca gardens a few measures of project evaluation by 

using the discounted cash flow technique was used. These techniques 

are advocated as an aid to evaluate and find out the worthiness of an 

investment, especially those of long teiro projects or enterprises. 

The concept underlying in this technique as that, a rupee invested 

today is worth more than a rupee in future years. 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, future 

variable cash flows are reduced to a single sum at one specific point 

of tiriE, 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. 
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Net present worth: It is simply the present worth of net 

benefits of a project discounted at the opportunity cost of capital. 

The criterion assesses the present net worth of aerued benefits over 

costs.. The criterion ranks the investments for selecting the 

alternatives. Generally, higher the net present worth, better would 

be the preference. In calculating the net present worth, the 

difference between the present value of the cost stream and present 

value of benefit stream were considered at a discbunt rate of 1^ per 

cent. This is the rate that is being advocated by the World Bank for 

agricultural projects in developing countries. The general mathema­

tical form of net present worth criterion is presented below: 

NPW 
â  Bn - On 

2 (1 + d)" 
Bn - On 

Miere, Bn » benefits in each year 

Cn = Costs in each year 

n = number of years 

d = discount rate 

In oixier to consider the project investment worthiness, the net 

present worth should be positive before the magnitude of alternative 

opportunities are considered. 
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2. Benefit^ Cost ratios 

, The ra t io of discounted cash inflows (project benefits) to d i s ­

counted cash out flows (project costs), vjhich must be unity or more 

for, an enterp.rice to be considered worthiifeile. This technique also 

ranks the project investment for selection. The minimum ra t io re ­

quired i s 1 ! 1. This 1 : 1 indicates the coverage of costs without 

any jsurplus benefits. But usually the rat io has to be more than 

unity in order to provide some additional return over the costs for 

clear decision. The benefit-cost rat io can be stated raathematically 

as -,. 

B : C rat io 

*b Bn 

^ (1 * ^f 

Îfl/here, Bn = benefits in each year 

Cn => Costs in each year 

n = number of years 

d = discount ra te . 

3 . Internal rate of return: 

I t is the rate of return which equates the discounted (or 

compounded) benefits with the discounted (or compounded) costs. In 

other words, i t i s the discount rate which equates the present worth 

of benefits to present worth of costs , that i s , the net present worth 
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is zero. It represents the average earning capacity of an investment 

from the project. 

n - Bn - Cn 

/ 

1 (1 + d)" 

Wiere, 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. The project costs and returns/ 

benefits were discounted at opportunity cost of capital (15 per cent), 

in this study as escplained earlier. The two discount rates used were 

15 per cent and 30 per cent for detertnining the IRR. The 30 per cent 

discount rate was used to get 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! 

IRR = Lower discount + Difference between 
rate the discount rates 

Lower discount rate 
Absolute difference 
between the present 
worth of cash flows 
at two discount rate. 
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The internal rate of return was used to rank the different 

investment proposal. The highest value of IRR indicates the first, 

while the lowest value being the least choice of preference. Howefvrer, 

the internal rate of return should be more than the discount rate 

being considered for selection. 

h* 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 7th 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 the years (without discounting) to make up the initial investment 

incurred during the first 7 years. 

The following assumptions were made for calculating the net present 

worth, benefit-cost i'atio and internal rate of return. 

1. The economic life of the areca gardens was assumed to be $0 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. 
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3. The data from sample areca farmers were spread over UO years of the 

orchard vjith sane years gap. The age of the gaiKien upto the UOth 

year was grouped into 8 groups of ̂  years each and the actual averages 

of costs and returns was taken to arrive at the cost and return in . 

each year. For the years for which the data was not available, it 

was assumed that the costs and returns do not change very much. This 

assumption was based on the data for the other years during the $ years 

in each group. Fusrfcher it was assumed that the cost remaining the 

same, while the returns decreased by 1^ par cent during the period from 

lilst to k^th year and by 30 per cent during the period from ij.6th to 

50th year of the orchard. This is justified since as the orchard 

bee ones aged its yielding capacity decreases. 

k' 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 Ulst year* 

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

was included in the 7th, 28th and U8th years. 

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

of the orchard. 

The salvage value of the fixed investments 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. 
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5» ̂ he returns or the incane 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 capital of the areca farmers and the stream of cash inflows and 

cash outflows was discounted at this rate. 

Sensitivity Analysis: 

Gittinger (197U) 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 uncertain!ties 

such as increased costs or a fall in product prices, Rahim and Singh 

(1978) opined that risk and uncertainities could be handled by 

sensitivity analysis. 

For the sensitivity 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 

1$ per cent. 
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CHAPTER IV 

RESULTS 

The results of the study are presented in this chapter. The 

main obj©;tive of the study was to evaluate the investment in arecanut 

gardens in Dakshina Kannada district. The study vas undertaken with 

the following specific objectives: 

1. To estimate the recurrijig 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 

$, Employment potential 

6. Comparison of conventional surface irrigation and 'purfo' 

irrigation in areca gardens. 
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1. General characteristics of the sample 

The investigation covered 60 areca gardens in the five randomly 

selected villages of Puttur taluk in Dakshina Kannada district. Twenty 

gardens each in small, medium and 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 large farms, respectively. The average area under 

arecanut was 0.56 hectares in small size farms, 1.28 hectares in medium 

size farms and 2.2? hectares in large size farms. Hereafter the 

details id.ll be mainly on areca gardens and for convenience the areca 

gardens under small farms will be referred as 'small garden' (0.^6 

hectares), under medium farms as 'medium garden' (1,28 hectares) and 

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

The average number of areca palms per garden were 683 (1219 per 

hectare), II477 (ll̂ it per hectare) and 2^72 (1123 per hectare) in small, 

medium and large gardens, respectively. In majority of the gardens 

growing of inter crops was observed. The aftercare operations were 

same for both the main crop and the intercrop like pepper. Cocoa 

being recently introduced had not started to jdeld 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 small, medium and large gardens, 16, 15 and 18 gardens 

http://id.ll


had banana as inter crop and in 6, 10 and Ih gardens pepper was grown 

as inter crop respectivelyi in small, medium and large gardens. 

For comparing the benefits of 'purfo' irrigation with conventional 

surface irrigation l5 sample areca gardens with •purfo' irrigation 

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 2^06 (12U5 per hectare). The details are pre­

sented in Table î .O. 

2. Investment in areca gardens 

Investment in areca garden was classified into establishment 

cost and operational cost. The cash ê ipenses, labour cost and 

eaqjenses on inputs were essential both for establishing the garden and 

thereafter to iraintain'the garden. 

Establishment cost: 

It included the labour and material cost for operations such as 

fencing the land, digging the pits, planting the seedlings, after­

care operations during the first year and all the costs incurred to 

maintain the garden till it coaes to bearing (7th year). 

The details of cost of establishment for small gardens is presented 

in Tables, U.l and i).,2. The total labour and input material cost was 



Table It.O 

General characteristics of different categories 
of areca farms 

20 

17.53 

0.89 

20 

37.61 

1.88 

20 

75.90 

3.79 

SI 
jj * Particulars Small Medium Large 

k* For layeattaent evaluation 

1. Number of sample farms 

2. Total area (standard hectare) 

3. Average siae of holding (standard hectares) 

i|., a) Total area under bearing 
arecanut (hectares) 8.95 22.79 UO.85 

b) Total area under non-bearing 
arecanut (hectares) 

c) Total area xinder arecanut (hectares) 

5. Average area under arecanut (hectares) 

6. Average number of areca palms 
a) per hectare 

b) per garden 

7. Number of areca gardens with banana 
inter crop 16 15 18 

8. Average number of banana plants 
per hectare 

9. Number of gardens with pepper intercrop 

10. Average number of pepper vines per garden 

B. Areca gardens with *purfo' irrigation 

1. Number of sample farms 

2. Average size of holding (standard hectares) 

3. Average siie of areca garden 

U. Average number of areca palms 
a) per hectare 
b) per garden 

Note: One standard hectare « 1 irrigated hectare = 2 dry hectares. 

2.35 2.81 
11.30 25.60 

0.56 1.28 

1219 Ii5i4 
683 1U77 

li.87 
U5.72 

2.29 

1123 
2572 

U76 

6 

ko 

^ 

-

-

mm 

372 

10 

127 

a . 

-

-

^ 

512 

lU 

367 

15 

5.0U 

2.013 

12U5 
2506 
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Rs.12,63^.06 per garden, out of which the total labour costs accounted 

for Rs.8,121.2U (6ii.73 per cent) and material costs of Bs,k^1^'f-2 

(35*2!} per cent) for the establishment period of first 7 years. The 

cost incurred during the first year of establishment accounted for 

23«77 per cent (Rs.3>o6l4..l5$'per small garden) and the maintiCinance 

cost till the 7th year remained almost unchanged ranging from 10 to 

13 per cent except during the 7th year, when it increased to 20 per 

cent out of the total labour and material costs. The per hectare 

total cost of labour and materials came to Rs.22,567.0l4., of which the 

total labour cost was Rs,li;,50ii.79 and the total material cost was 

Rs.8062.25 for 7 years. 

The cost of establishment for medium gardens is given in 

Tables U«3 and k»h» The medium areca garden growers on an average 

invested Hsii26,779.01 per garden for establishing the garden. The 

labour cost incurred was Rs.16,038.J5s ^ich accounted for ^9»Q9 per 

cent of the total labour and material cost, and the cost incurred on 

materials was Ss.10,73?.86 (j^.H per cent). 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 lU per cent. The per hectare establishment cost in 

case of medium gardens came to Rs,20,920.55» while the total labour 

cost accounted for R3,12,5l3.9B and the material cost was Rs.8390.57. 



1 

1 
. H 

1 $ 
O 

1 6-1 

. H 
J H 

1 ' ^ 

1 (3 

1 M 

1 

1 ^ 
. «» 
t e 

! 1 ' ^ 
P- 1 

1 (0 

i ^ ; 

) * > , 
1 

^ ' 

. w . 
• H 1 

. H 

« CO 1 

: 1 g; . 
1 H 1 

H 

. f^ 
I CO 

, t % 

J M 

-, - , 

o 
I . H 1 

» to « 
. 1^ . 
1 (D 1 

< ^ . 
1 O i 

1 M 1 

o 
m 

1 U 1 

. r^ . 

. f* . 

• .?^ ' 
1 - P 1 

1 CO 

(g 

.'—> 
• 

tt5 

0 
• H 

• P 
CO 

o o 

% 
o 

Xi 

3 
• 

t v c v i CO Q H \ r \ - 3 c n , c » c ^ _ - f ON 
C O O v O H c O r f \ _ d ' ^ G N O r p \ < M O s 

• • ' • 
' • < • • • - • • • 

• • • • , • • c ^ - i A t r \ t f \ r a \ 0 o CM o c ^ v o c ^ 
0 - 5 t l>-CVS Q l A C ^ O \ 0 CO r f \ {ir\ 
o -

1 

1 

CO 
\ A 

• w 
m 

1 

~ 

1 

1 

irvcMNa.*=nxv\o CM-=f c^ 
H 

1 i 

1 1 

t 1 

1 1 

1 1 

t 1 

CM H 

C O - 3 ^ C O C5\ 

« - • - • • 1 os^-asu\ l > - < ^ 0 0 C^ 

• • • 
I 0 0 o 1 O N 

l A o i ^ CO 
e n CM 

: ^ 
# • 

1 C7\ 1 

H 

o 
CM 

1 -LA 1 
C*-

S 
Oco 0-=fcr» CM 
m c>-cM o vo tn • • - • • 

1 C < - H C N i H • • O i x v 1 
CO CN l A CM vO O 
c n H H i - l 

c n o o CN 
CM e n ON 

9 « • ' 
1 f i - \ ~ r 1 O N 

CO O N O 
c n H H 

-
0SCMCX3 CM 
O H " L f N C -

• • ' • • 1 _ : * C O H Q 
C - c n CM O 
( ^ i - r CM H 

0 \ « r v H 
CM CM Xf \ » * • 

1 0 0 r ^ , 1 t r v 
o o i f S O 
r ^ C M H 

Os CM CO O U X f ^ 
CM 

• 
CJ NO r H \ 0 O 

» * • 0 > 

\ A " L f \ 1 X \ 1 A C - H • 1 

^-
vn 

xs 
a 
.^ 
Q) 

^ 

J - C«-CM c n H 
l A C M (v \C\J 
H 

CO 

^ 
• H 

«\ to 

>rl ft 

S" 

+» J<S 3 M 
)4 a 

M CB W ) . H 
;3 
• H 
O 

S s CO 

r 'ri o © fi H 

.sa« 
( x , t - 3 O 

H CM < n 

0 

o 
nj 
o 

§: 
09 

F4 
0) 

.3 
H 03 

:{3 5 
f< or 
© h 

m 
"H 5 5 
CO t !049 

bO 

CM CO 

°i - = f 

• J CM « 
CO 

o H 

CO 
H 

• ' tr • o Q 
H 

• • 
1 - = f H 

ga 
_=t q 
P - H 

* • 1 C N T A 
^ CM 
l A C M 

© • 

,53 
u 

g 
• H 
- P 
CO 
60 
•r" M 

OS 

• r*-
f » \ 

1 

1 

i 

1 

1 

1 

0 
• H 

1 
ft 
to 
$3 

43 

•n 
bO 

.s 

i r y C M o - = J -
\ 0 c n ^ CM 

• . • • • O l A o o O 
v f \ C M c n H 

l A C M O - i t 
^O « n ^ CM 

' * ' • • « O u\co Q U V C M f ^ H 

1 i 

1 1 

1 1 

1 t 

1 1 

i 1 

dO 
4S t J CS 

S 
C3 H 
O H 

U T3 T I 
H CO - P 

• H J3 
CO 

no Q • 

O 
© 

43 

a o bo o bO bS vi bO'M •ft a 

(3 rs Tcj © CO 
q fl © & © 

H CO ^ O H 
fi< S S o o 

O i - P - H 
O CO T ) 

h 

o 
o 

«k 

M 

.s 
ft-p 

H t>0<rt - P 
ffl -pl > 
> ^1 O 
© C fH 

P H <a< 

- = r V f \ N O C>-<X3 O N O H 

a 
^ 
a, 

CO 
© 

f^^ 

M 
a x j 

R CO 
• 9 QO 

© -a 

i 

1 

J 

J 

t 

1 

^ 
•H 

Si •73 Jia 
43 CO 

© 
CO 
d 

1 

t \ 

1 

t 1 

1 1 

1 

t 

o 
43 
© 

CO 
,Q 

n 
bO 

^ 
to 
CO 
© 

•% &0 

a • r l 
fl 
CO 

O M ,£3 © 
+3 ft © H 

CO Q O 

^^^3 

CO 

• 
C5N 

1 ^—^ 

1 W> 

1 ft 
. O S 
' 2> O 
1 fk 

I H 

'S 
* 

•UN 
CM 

3 
• f ^ 

U N 

H 1 

O 
ON 

* 1 
C -
"LTV 1 
ON 
H 1 

CTN 
O 1 
* O 1 

c~~ 
t>» 1 
H 

ON . 
sO 1 

• H 1 
- d -
CO 1 
H 

^ ' 
* 

<n . 
O N • 
CM 
CM 1 

r j j 1 
NO , 

* -1 
C>-
l A 1 
CO 
m 1 

H 

43 
O 

H 

[• 

y^s 

• 
iS 
(4 
S 

• H 

4 * 
CO 
O 
O 

H 
CO 

• H 
U 
© 

43 
CS 

a 
• 

1 

• 

s—* 

vO O N O N O O CM CM 1 V O 
l> - CM cr\ ! > • H l A 

• • • • • • c n o CM J:i\i\cr\ 1 
CO 
vO 

1 

1 

CM 
O 

• H 
CM 
H 

1 

1 

1 

H - 3 ' O N V Q - : f 
H v O i > - H c ^ 

•> A f« 

C M _ = f H H 

0 0 

• CJN 

<A 
1>J 

0 
1 H 

• 

< n H CM P - 1 O 
eM_=f H CM O 
• • • • 1 

1 CM r ~ \ A c o 
H c f k o O l A » 
C - C M H H . 

CO >-
NO r > 

• * 1 H - r t 
H CN 
C ^ H 

m l A 
l A C M 

• • 1 NO <* \ 
^ ON 
I A C M 

vG H 
0 - - - 3 ' 

• • 1 OO O 
CM C ^ 
xO CM 

CM CA 
^^ 

• •. 
1 O N H 

H O 
O - CM 

C A - ^ 

1 

s; 
1 CM 

O N 1 
H 

1 

0 1 
CM 

• 1 
1 NO 

• CA 

CM 
t-i 

* 
CO 
O N 

s 
0 
0 

• S -
0 0 • CO 
H , 

' 
• U M 
'^ . • 1 

1 ^ 
0 1 
CM 

1 

1 
CM 

H 
H 

CM 
X A , 

• cc\ 0 1 

;::! 

(>~ 
CO t xO 1 

• • 1 1 A 1 NO 1 
H . 
CM • 

1 

( A 
0 1 

• 1 O N O CD H 1 
CO H 
UNCA 

^ O N J ' f -
t « - C M 3 f n 
• • • • CM O <»N H 

>o ^ A 

H 
CS 

•rj 

!̂  © 
43 

g 

rt O C O 
H t ^ C M 
CM 

CO 

u 
m N 

bo d CO - H 
S • H © H 

H 
Cv! 1 

1 

l A I 
CO . 

« 1 
1 U N . 

C - l 
H . 

i 

1 

q 
0 
• H 
43 
0 
© 

43 
0 

u 
a CQ 

• H H ^ ^ 43 SH 
O XJ 3 43 

§ 
C © 

<D a U CO J3 
© CO © H 43 

pB, CO S P^ flW O 

• • * • • • 
H CM f T N _ = H f \ s O 

CA 
H 

0 . 
O N ' 

• C > - l 
Q 

^ 

O N I 

»o. 
• •^ . 

< A « 
CO , 
CA< 

H 
CO 

43 
0 

EH 

1 H - ^ 

. *o 0 1 • 0 
Cfe • 

1 c J s o 

. c ^o 1 n H 
N O V - ' 

1 CM 

• j : ? ^ 
• CA 

CO • 
( A - = J -
CO H 
C A ^ - ' 

• I A ' ~ » 
N O I A 

• NO 
H • 
\ A 0 
0 0 H 

1 CM ^ ^ 

0 - ^ 
ON_:a-

• i>-
- i j • 

-^^ 
C A ' " - ' 

d '^ 
vO CM 

• C^ 
CA • 
t ^ O 
CO H 
CM v ^ 

NO <—s 
f A CM 

• H 
CO • 
I S - H 
O N H 
C M > - ' 

/—X 

NO 0 
0 c -
• • H CM 

9.'-' 
CO 

0 - - ^ 
CA CM 

• C— 
H •• 
CJN 0 0 
NO CM 

CQ 

+ 
-a; 

H 
CO 

43 
0 

&̂  



&4 

h 
CS 

8 

CO 
c 
CD 

u 

• H 

I 
O 

• P 
CO 
o 
o 

M 
CQ 

• H 
H 
^ 

CO 
-P 
01 

M 

r-4 
« 

• P 
O 

en 

H 

^ 
^ 

u 
CO 

H 

qj 

H 

9 

H 

o 
• P 

g M 

CD 

§• 
<tH 

o 
to 

4 
o 

O i 

O H 

- • •• 

I I 

OJ 

I I 

I t 

I I 

CM <*\ 

CO H f ^ c o W v O - ^ " ^ ^ 
• • • • • • » • • » • - • - • • • • • • • • • • • ' 

t-i\s\co c^iAOfnoswoN 
<M H O H -= l - -=f CM OD ( N 
• • « , • > • » • » 

H CVJ H "lA 

NO OOOOTXV 

CstHH 

88 8 
• • •• • ' 

1 O O I O 
OO £33 C*-
CM H 

• • 
00 

o o 

CO 

CO 
vO 

1 ON 
CM 

1 i 

CO f « ^ o o v O \ 0 0 
\i\co r^\r\\0 H 

• • - • • ' • • • • - • • • 

O - = f CVJ (?N O PJ 
I I 

0 * 0 _:joo 
• • • 

O M - I 
C3N10, 
CM H 

CM 
o 

oo ^ 

) t 

vO H H OS 
CM C N H v O 
- « * - • • * 

CM t : - n ^ c o 

CM H H 

N O 
CO 

• 

OD 
t t 

3 r r \ c o 
• » • 

0 5 " ^ ' CM 
O CN CO 
r r \ H 

O N O CNC»-
O CO f - C O 

• • • - • - • 

H \ A c n _ g 

CM H CM f-» 
H 

• p « o 
• r i 

•^ 
CO 

I H 

ta 
•H 
i - i 

"^ 
• p 
h 

CO 

i I 

O CX) 
' * * -

I H v O I 
CM CO 

• • • 

I 0 \ \ A • 

bO 

to 
H 
O 

g 
CO 

Xi 
o 

g 
m 'A 
C -P 

• H (to I 
a" 

^ H - P h 
ti O S r ) 
o eg c 

I H 

_ . ^ 
bO-P bO 
bO S 

• H M » H 
M - O C ft 

2J «̂ c! d 
X ( Q) CO O 
<D > CD > 

^ O H © 
§ O O Q 

CD O 

CO - P 
.£! CJ 
(0 CD 

do's 
C 
O _ 

^-co o o 
•UM>-0 O 
• • . • • • • • 

OxosOoo 

I 
CX3 

' °î  
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In the large areca gardens, the growers on an average invested 

Rs.i).7,337.31 per garden (Es.20,672.07 .per hectare) for establishing 

the garden. The results are presented in Tables h»$ and ii..6. The 

share of total labour cost was 58.I4I per cent (Rs.27»6$0.7U per garden 

and Rs,12,07i4..5lS per hectare) and tliat of the total material cost was 

liL,^9 per cent (Rs.l9>686*^7 per garden and Rs.8̂ 97.ii? per hectare). 

Oub of the total cost of establishment (labour + material cost) for 

7 years, the first,year of establishment was the major share with 

3I4.OO per cent and the share of the remaining years varied from 7 to 

15 per cent. 

Thus, the cost of establishment in the first year was the highest 

share of the total establishment cost and the remaining amount was 

shared by the maint̂ ĵaance cost till the 7th year of establistaaent in 

all the siae groups. The per hectare results indicated that growers 

with large gardens incurred a lower cost of Rs.20,672.07 than the 

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

The investment on permanent items like wells, ponds and pumpsets 

which were incurred during the establishment period of the orchard is 

presented in Table It. 7. The small groxrers invested a total of 

Rs.|j.2itl.29 (Rs.7573.7i+ per hectare), while the medium growers invested 

Rs.ll,i}.77.26 (Rs.8966.61 per hectare) and the large growers invested 

Rs.l6,781i.l6 (RS.7329.33 per hectare) on permanent items. Out of the 

total investment on permanent items, investment on wells and ponds. 
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Table k'7 

Investment on permanent items in areca gardens (in rupees) 

SI. 
No. 

Particulars 

Small gardens Medium gardens Large gardens 

Per Per Per Per Per Per 
garden hectare garden hectare garden hectare 

1. Welle, ponds etc. 

2. Pumpset and 
pumphouse 

3 . Sprayers 

1930.39 3l|lt7.13 6126.12 1*786.03 
(U5.50) (53.itO) 

22hh.h2 3829.32 ii791.15 37U3.09 
(50.50) (J*1.70) 

166.1+8 297.29 $^9-99 ii37.U9 
(ij.OO) (li.90) 

8711.i»3 3801 .̂12 
(51.90) 

7U83.67 3267.98 
(l*i*.60) 

589.06 257.23 
(3.50) 

Total 1+2^1.29 7573.7U llli77.26 8966.61 1678U.16 7329.33 
(100.00) (100.00) (100.00) 

Figiires in paranthesis indicate percentages to the to ta l 
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pumpsets and pumphousesj and sprayers aoGounted for U5»50 per cent, 

50.50 per cent and '}t*Q per centj respectively in small gardensj 

53.il.O per cent, UI.70 per cent and h»9 per cent respective]^ in medium 

gardens and 51.9 per cent^ Mi.60 per cent and 3*B per cent,respectively 

in large gardens. 

The cost incurred for banana intercrop duilng the establislment 

period of areca garden is given in Table U.8. Since banana was planted 

mainly to provide shade to the young arecanut plants, not much care 

was provided after i t was planted. The cost of planting banana during 

the f i r s t year was Rs.203.7)^ (as.363.82 per hectare), Rs.253.214.-

(Rs.l97.8U per hectare) for medium gardens and Rs. 990.95 (Rs.1432.73 

per hectare) for large gardens. 

The t o t a l cost of establislmient including the labour cost, material 

cost, costs on permanent.items and the cost incurred for banana was 

Rs.l7,Ml.^9 (Rs.30,505.09 per hectare) for small gardens, Rs.38,509-51 

(Rs.30,085^00 per hectare) for medium gardens and Rs'.66,097.33 

(Rs.28,861}.22 per hectare) for large gardens (Table k*9)' The 

establishment cost during the f i r s t year ^?bich includss labour and 

material costs, investment on permanent items like weUs, ponds, 

purapsets and the cost of banana inter crop >ras Rs.7l;79.17 (Rs.13,302.^ 

per hectare), Rs.l9,U21.80 (Rs.15,173.29 per hectare) and Bs.33,W^,W 

(Rs.lU,791«73 per hectare) for small, medium and large gardens. 

http://Rs.l97.8U
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Table If.,9 

Total establishment coat (Rs.) of areca gardens 

Small garden Medium garden Large garden 
Q2,, 
jj * Particulars Per Per Per Per Per Per 

garden hectare garden hectare garden hectare 

1. Total labour cost 1766,0? 318941 38^7.61 3013.76 8720.73 38Q6.19 
in the f i r s t year 

2. Total labour cost in 6335.17 1131^.38 12181.51; 9516.22 18930.01 8266.39 
the remaining years 

3* Total labour cost 8l20.2it llt50U.79 16039.15 12529.98 27650.7U 1207ii.58 

k. Total material cost 12l8.T§ 2175.53 3833.69 2995.08. 7375.5U 3221.U8 
in the f i r s t year 

5. Total material cost 329$'Of^ 5687.21 6906.17 S39^»k9 12311.03 5376.01 
in the remaining 
years 

6. Total material cost ii5'75,.$2 8o62.7ii 10739.86 8390.57 19686.57 8597.ii9 

7. Investment on U2U1.29 7573.7U llit77.26 8966.61 1678^.16 7329.33 
permanent items 

8. Cost incurred for 203.7li 363.82 253.2U 197.8U 1975.86 862.82 
banana 

9. Total establishment IkkSSS 13302.50 19i;21.80 15173.29 3h8$6,29 2h791.73 
cost in the f i r s t 
year (l+lt+7+8) 

10. Ifeintainance cost 9632.2;/- 17202.59 19087.71 11^911.71 312Ul.Ol| 136it2.IiO 
in the remaining 
years (2+5) 

11. Total establishment 17^^4 .̂09 30505.09 38509.51 30085.00 66097.33 2886U.22 
costs (9 + 10) 



respectively. This accounted for 1̂ 3.61 per cent, 50.i}3 per cent and 

51.2U per cent of the total .establishment cost for 7 years period for 

small, medium and large gardens in that order. The remaining amount 

was the maint;d-nance cost till the 7th year after planting. 

The total establishment cost for the period of 7 years in case 

of large gardens was higher by Rs,27,587»82 than medium gardens and 

Hs,U9J016.OU 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 period of establishment 

(first 7 years) of the areca gardens, it was observed that a little 

income was possible from the banana inter crop and from areca parti­

cularly during the 6th and 7th year. The average total returns 

(gross returns) realised frcra banana accounted for Rs.3692.^6 

(Rs,6^93.86 per hectare) among small, Rs.679l;.87 (Rs.̂ 308.ij.9 per 

hectare) among medium arid Hs.l5,65l.23 (Rsi683U»60 per hectare) among 

large areca farmers for the period of 7 years. The average gross 

returns from areca during the 6th and 7th years were JFJs.1̂ 167'UO 

(Rs,7hthX,79 per hectare) in small gardens, Rs.8038.66 (Rs.6280,21 per 

hectare) in medium gardens and Rs.16,191.2? (RS.707O.I4.3 per hectare) 

in large gardens (Table 1^.9). 



Operational costs: 

The operational cost of bearing areca garden included the various 

cultivation costs such as , cost of labour for cultural operations, 

cost of inputs used, cost of raainti&nance oE permanent items like 

wells, ponds and machinery, and other costs incurred in each year 

after the garden comes to regular bearingt 

The four types of costs used in computing the operational cost 

are: 

A. Cost of labour employed for cultural operations 

B, Cost of inputs (material cost) 

G. Other expenses like land revenue, transportation cost, 

marketing charges, maintf^nance of permanent items e tc . 

D. Cost of cultivation of inter crop in the gardens with pepper 

as inter crop. 

Total cost of labour for cultural operations i s presented in 

Table U.IO. On an average, a labour cost of Rs,2271.92, Rs.it^06.33 

and Rs,919i|.«10 was incurred by small, medium and las^e' gardens, 

respective^jT. The par hectare labour costs were Bs.kO$l»63, 

Rs.3520.59 and Rs.lj.0lU.89;» respectively among small, raediun and large 

gardens. Generally, the labour cost for irrigation had the maximum 

share in a l l the three size groups and i t was 32.62 per cent, 31»6$ 

per cent and 28.26 pei' cent of the to ta l labour cost in sffia3JL,medium 



78 

Table li,10 

Particulars of annual labour cost incurred in cultivation of 
bearing areca gardens 

Part iculars 

A, Labour cost 

1. Cover digging 

2. Widening & clean­
ing of drains 

3 . Weeding 

k» Manuring & f e r t i ­
l i z e r appl icat ion 

5 . Fencing & 
maintainance 

6. Plant protect ion 

7. I r r i ga t i on 

8. Harvesting 
a)Picking the 

na tu ra l ly 
fa l l en nuts 

b)harvesting 

c)Gollecting & 
transport ing t o 
toying yard 

9» Spreading & arrang 
ing and drying 

10. Dehusking 

11 , Cleaning, sor t ing 
measuring e t c . 

12. Watch & Ward 

Total 

Small gardens 

Per 
garden 

92.91 
(ii.09) 

30.86 
(1.36) 

96.51; 
(1^.25) 

285.65 
(12.57) 

50.57 
(2.23) 

122.U7 
i^>39) 

Per 
hectare 

.. 

165.91 

55.10 

172.39 

510.09 

90.31 

218.71 

7U1.20 1323.57 
(32.62) 

151.2U 
(6.66) 

73 .UO 
(3.23) 

122.35 
(5.39) 

J- 5U.33 
(2.39) 

139.60 
(6.11;) 
51.33 
(2.26) 

259.Ii7 
(II.U2) 

270.08 

131.07 

218.1;9 

97.02 

2U9.28 

91.67 

li63.3l; 

2271.92 U057.O3 
(100100) 

Medium gardens 

Per Per 
garden hectare 

176.79 139i68 
(3.97) 

78.03 60.96 
(1.73) 

22li.93 175.13 
ih-99) 

575.6U 1019.72 
(12.77) 

7 7 . y 60.1i9 
(1.72) 

268.68 209.91 
(5.96) 

]it26.12 l l l i ; . l 6 
(31.65) 

271.85 212.38 
(6.03) 

126.23 98.62 
(2.80) 

205.91 160.8^ 
(i;.57) 

103.91 81.18 
(2.31) 

m.99 293.7ii 
(8.31*) 

115.U2 90.17 
(2.56) 

U77.i;l 372.98 
(10.59) 

it506.38 3520.59 
(100.00) 

Iiarge gardens 

Per 
garden 

337.59 
(3.67) 

128.03 
(1.39) 

620.3ii 
(6.75) 

1759.50 
(19.11;) 

125.68 
(1.37) 

676.63 
(7.36) 

ter 
hectare 

li;7.i;2 

55.91 

270.89 

768.31; 

5U.88 

295.U7 

2598.37 113U.66 
(28.26) 

396.93 
.(U.32) 

270.it? 
(2.9U) 

523.61 
(5.70) 

302.76 
(3.29) 

681;.23 
(7.i;l;) 

228.95 
(2.i;9) 

51;1.01 
(5.86) 

173.33 

118.11 

228.65 

132.21 

298.79 

99.98 

236.25 

919l;.10 1;011;.89 
(100.00) 

Figures in paranthesis are percentages to to ta l 
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and large gardens, respecljively. The manuring and fertilizer appli­

cation ia one of the main cultural operations. It accounted, put of 

the total labour cost, for 12.57 psr cent among small, 12.77 per cent 

among medium and ip.lli per cent among large gaa?dens. Plant protection, 

out of the total labour cost, had a share of $.39 per cent, 5«96 per 

cent and 7*36 per cent in small, medium and large gardeaas, respectively. 

The remaining amount in the labour cost was shared by operations such 

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

The total material (input) cost among small, medium and large 

gardens was Rs,1388,08 (Rs.2ii78,73 per hectare), Rs.2980.31 (Es.2328.37 

per hectare) and Rs.5223»99 (Rs.2281.22 per hectare), respectively 

(Table it. 11). Of this, the cost of farm yard manure and green leaves 

accounted for a maximum percentage of 38.08, 38.10, and 3i|..17 for 

small, medium and large gardens, respectively, indicating it as the 

major input in areca gardens. This was followed by the material cost 

like plant protection chemicals, fertiliaers^ in'igation charges and 

others in the three size groups of gardens. 

The other expenses were Rs.529.83 (Rs.9U6.12 per hojtare) in 

small gardens, Rs.1512.91 (Rs,ll8il!.96 per hectare) in medium gardens 

and Rs.3236.95 (Rs.liil3.5l per hectare) in large gardens (Table li.ll). 

These costs included interest on borrowed capital, mainti€lna,nce cost 

for pumpsets, wells, ponds etc., and land revenue paid. 



Table it.ll 

Annual material cost and other ejqienses incurred in bearing 
areca garden 

Small gardens Medium gardens Large gardens 

Particulars Per Per Per Per Per Per . 
garden hectare garden hectare garden hectare 

B. Material cost 
1. Fencing material ii2u07 7^.13 3B'^3 37.75 5ii.36 23.7li 

(3.03) ( 1.19) (l.OU) 
2. Green leaves 108.89 19k>hB 223.26 nk»k2 283.ij3 123.77 

(7.8U) (7.U9) (5.ij3) 
3 . Farm yard manure 392.79 701.1*2 8U7.U9 662.10 1375.19 600.^2 

(28.30) (28,iiU) (26.32) 
ii. Ash 26.88 lt8.00 61 .̂58 50.ii5 126.16 55.10 

(1.9ii) (2.17) (2.it2) 
5. Fert i l izers 212.39 379.26 63ii.85 ii95.98 1181.27 5l5.81i 

(15.30) (21.30) (22.65) 
6. Plan-b protection 368.25 657.59 67O.78 52U.05 1U61.55 638.23 

chemicals (26.53 (22.50) (27.98) 
. 7. Irrigation charges 166.05 296.57 3i\2.9k 267.92 553.36 2lil.6U 

(U.96) (11.51) (10.59) 
8. Qunnybags 29.81 53.2U 8I.98 6i;.05 77.93 3U.G3 

(2.15) (2.75) (1.1*9) 
9. Miscellaneous 1*0.95 73.13 78.91 61.55 110.72 1*8.35 

. ih^iL - - . - - . Lh^V . A'¥l 
Total 1388.08 21*78.73 2980.31 2328.37 5223-99 2281.22 

(100.00) (100.00) _ (100.00) 
C. other expenses 

1. Land revenue 35-20 62.86. 65.10 50.86 121.28 52.96 
(6.61*) (i*.30) (3.75) 

2. Transportation 110.23 196.81* 193*6$ 151.25 31*8.22 152.06 
cost (20.80) (12.80) (10.76) , 

3 . Marketing 97-26 173.67 577.72 1*51.31* 1382.27 603.6I 
charges (18.36) (38.19) (1*2.70) 

1*. Interest on 197.33 352.38 1*93.51* 385.58 952.1*6 1*15.92 
borrowed capital (37.25) (52.62) (29.1*2) 

5. Maint^anance cost .89.91 160.37 182.90 11*2.89 1*32.72 168.96 
for wells, tanks, (16.95) (12.08) (13.37) 
pumpsets e tc . . . . _ ~ . — ^ . . . 

Total 529.83 91*6.12 1512.91 1181.96 3236.95 11*13.51 
(lOOiOO) (100.00) , (100.00) 

Total cost (A+B+G) 1*189.83 71*81.88 8999.60 7030.92 17655.01* 7709.62 

F ib re s in the parentheses are percentages to to ta l 
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Thus, the total operational cost for a bearing areca gardens 

included (a) labour costs, (b) material costs, arjd (c) other expenses 

and accounted for Iis.Hl89»83 ,(Rs,7Uei,88 per hectare), Rs,8999»?0 

(Rs*7030.92 per hectare) and Bs.l7,655.0lt, (Rs.7709.62 per hectare), 

among small, medium arai large gardens, respectively. Out o£ the 

total cost, the labour cost was the highest amount forming 5U*ii2 per 

cent, 50#G7 per cent and 52.08 per cent* respectively, for sms»ll, 

medium and large gardens. 

the growers who had areca gardens with pepper as an inter crop 

incurred an additional cost of Bs,k7»S0 (Rs,Bij..§2 per hectare) in 

small gardens, Rs.91*30 (Rs.71.33 per hectare) in medixim gardens and 

Rs.l611i.22 (Rs*69»it9 per hectare) in-large gardensj for harvesting, 

tying the vines, drying and cleaiaing and transportation (Table Ji.l3). 

3. Average yield and retuams in areca gardens 

f be yield and returr^- are presented in the 3!able k*12» She total 

costs does not include the depreciation on p,ermanent items like wells, 

ponds, pumpsets and machinezy. Heirae, the net returns represent the 

returns after deducting the cash costs of production from the gross 

returns. 

Arecanut is generally 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 ii.l2 

Held and returns of 

Par'biculars 

.. > " ' ( . ' 

A. yield 
(dried ternels in kg) 

' Glass I* 
Class It 
Class I II 

Total 

B. ?alu<3 by S8.1e (Rs.) 
Class I 
Glass II-
Class I I I 
Total 

G. Average price 
reaiis ed j>er kg (Rs,) 
, Class I 
' Class I I 
Clasvg I I I 

D. Value of the quantity 
used for home 
consumption (Rs.) 

Total Returns (B+D) 

Small garden 

jPer Per 
garden hectare 

^ • ' • 

850.ii7 1518.69 
199.06. 355.I1.7 
53.75 95.98 

1103^28 1970,llt 

11312.97 20201,73 
1690.16 3018.lit 

301.17 537.17 
I330U.30 23757*68 

— 13.30 — 
• — 8,U9 — 

— 5.60 — 

90.00 160.72 

1339li-30 239l8.ii0 

a r ^ a gardens 

Medium gardory Large garden 

!Per Pier t'er Per 
garden hectare garden hectare 

1939.66 1515-36 3501.98 1529.25 
511.95 'i99'9(> 1060.91 263.28 
111*18 , 86.86 205.I8 89.60 

2562,53 , 2001,98 ]i768.07 2082,13 

2718U.33 21238.31* 569l;9'.20^21^861;72'̂  
I4531.I2 3539.91^ 9656.itO U217.10 

63li.81i U95.96 im9.21 510.93 
32350.29 2527U.2U 67751 .̂81 29588.75 

— lUiOl — ^- 16.26 — 
— 8.85 — '— 9.10 - -
— 5.71 — — 5.60 — 

1514,56 120.67 219.22 95.73 

3250k.75 25394.91 6797U*03 29681t.U8 

Total cash'coats of 
production (in Rs.) 

Net Returns (in Rs.) 

itl89.63 7it81.66 8999.60 7030.92 17655.01^ 7709.62 

920lt.it7 I61i36.52 23505.15 18363,99 50318.99 2197it.86 

«The detai ls of Glass I , I I & I I I sefer to the different qualities 
of dry kernels of arecanut and i s eixplained in the text . 



Table U.13 

Cost and returns from pepper in areca gardens 

Particulars 

Costs 

Small garden 
Per Per 
garden hectare 

Medium garden 
Per Per 
garden hectare 

. Large garden 
Per Per 
garden Hectare 

1. Harvesting, t3dng the 
pepper vine, cleaning, 
drying e tc . 

2. Transportation cost 

Total cost (in Rs.) 

Yield and Returns 

ill.67 

^.83 

ii7.50 

77.IP. 

lO.lil 

8lt.82 

81.60 63.75 lhh.k3 63.07 

9.70 7.58 19.77 6.U2 

91.30 71.33 I6I4.22 69.U9 

1. Total yield (kg) 40.33 72.02. 82.00 6U.O6 181.07 79.07 

2. Price per kg — 13.19 — ^- li|..29 — — lli.30 — 

3 . Gross returns (in Rs.) 532.00 9^0.00 1172.00 915.63 260ii.29 1137.21; 

U. Net returns (in Rs.) Wli.50 865.18 IO8O.70 8I4U.30 2iiU0.07 1061 .̂75 
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based on their quality, viz., Class I, Class II and Glass III. The 

properly dried, clean and unbroken nuts without any epicarp attaching 

to the nuts are classified as Class I, dried nuts which are cracked 

or broken and devoid of epicarp are grouped under Class II and dried 

nuts with epicarp attaching to them are classified as Class III. 

The average yield of arecanut in small gardens was 1103.28 kg 

(I970.IU kg per hectare) of which Q^O.hl kg (I518.6? kg per hectare) 

was of Class I, 199-06 kg (3^6.U? kg per hectare) was of Class II, and 

53.75 kg (95«78 kg per hectare) was of Class m . In the case of 

medium gardens X'Thich realised a higher 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). Class H for 511.95 kg {399»96 kg per 

hectare), and Glass III for 111.18 kg (86.86 kg per hectare). The 

yield among large gardens was the highest among the three size groups 

>ihich was I|.768.07 kg (2082.13 kg per hectare). Out of this, the share 

of Class I, II and III were 3501.98 kg (1529.25 kg per hectare), 

1060.91 kg (Ji63.28 kg per hectare) and 205.18 kg (89.60 kg per hectare) 

respectively. Thus, the per hectare total yield in large garden was 

80.15 kg more than that of medium garden and 111.99 kg more than the 

small garden. 



The average price realised per kg for different classes of areca 

in different size groups also varied. Among the three size groups, 

the growers with large ga3?dens realised the higjiest price per kg for 

Mt&. f iVit t^6 classes of arecanut. Areca large farmers realised a 

price of R3.l6.26, Rs.9.10 and Rs,5.60 per kg for Glass I , Class I I 

and Class I I I , respectively^ the medium areca growers received 

Rs.lij,.Ol, Rs.8.85j and RS.5.7J?) per kg for the three classes and the 

small areca farmers received a slightly lower price of Rs.13.30, 

RS.8.U9 and Rs.5.60 per kg for the three classes of arecanut. Because 

of this variation in yield and price received per kg, the t o t a l value 

realised from the sale of areca also varied among different sizes of 

areca gardens. The to ta l value realised by large areca growers -was 

the highest at Rs.67,75U.81 (Rs.29,588.75 per hectare) followed by 

medium areca growers at Rs,32,350.29 (Rs,25,27ij..2it per hectare) and 

Rs.l3>30li.30 (Rs.23,757.68 per hectare) by small areca growers. Thus, 

the results showed that the large areca growers got Rs,it311|.5l and 

Hs.5831.07 per hectare more than the medium and small growers, 

respectively. 

The value of arecanut quantity used for home consumption accounted 

for Rs.90.00 (Rs.160.72 per hectare), Rs.l51i.U6 (Rs.120.67 per hectare) 

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 large 

gardens with Rs.50,318.99 (Rs.21,97l4..86 per hectare) followed by medium 

gardens with Rs.23,^05.15 (Rs.18,363.99 per hectare) and the small 

gardens with Rs,920U.li? (Rs,16,1*36.52 per hectare). 

In addition to the net returns from main crop of arecanut, the 

small, medium and large gardens with inter crop pepper realised an 

additional net return of Rs.i*8i|.50 (Rs.865.18 per hectare), Rs. 1080.70 

(Rs.8IUi.30 per hectare) and Rs.21*140.0? (Rs.1061t.75 per hectare), 

respectively. 

U. 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 done both on per garden and per hectare basis in each size group,*; 

and the results are presented in Table l+.lU. 

Net present worth: 

The difference between the present value of costs and returns 

gives the net present worth of iiwestment in areca gardens. The net 

present worth was Rs.10,171.78, Rs.28,362.72 and Rs.59,538.ii3 for 

http://Rs.1061t.75


Table It.lU 

Investment evaluation in areea gardens 

Size of the 
garden 

Small 

Medium 

large 

Size of the 
garden 

Small 

Medium 

Large 

Small 

Medium 

Large 

Total discounted costs fo r Total discounted returns 
^ 0 years for 50 years 

Per garden Per hectare Per 
( in Rs.) 

23,509.35 i;l,98l.ii5 

i^9,553.Il3 38,71U.36 

89,883.63 39,250.U9 

Net present TS[orth (Rs.). 

Per garden Per hectare 

10,171.78 18,16!+.00 

28,362.72 22,157.U9 

59,538.143 25,999.31 •• 

Sens i t iv i ty analys is on investment 

U,535.99 8,099.98 

15,U25.93 12,051.51 

35,588.66 15,5U0.90 

garden 
(in 

33,681.13 

77,916,15 

I,ii9,ii22.06 

Benefit-
cost 
r a t i o 

l.it3 

•1*57 

1.66 

in areca 1 

1.17 

1.28 

1.35 

Per hectare 
Rs.) 

60,ll45.U5 

60,871.85 

65,2U9.80 

Internal 
ra te of Pay back 
return period 

26.28 

26.68 

27.53 

gardens* 

19.95 

21.39 

22.1i8 

10 

11 

• 10 

11 

11 

11 

*10 per cent increase in costs and 10 per cent decrease in returns. 



small, medium and large areca gardens, and on per hectare basis the 

net present worth was Rs,25,999.31 for large farmers followed by 

Rs.22,l57«U9 for medium farmers and Rs.l8.l6U«00 for small farmers. 

The net present worth vss positive in all the cases, which clearly 

indicates that the investment in areca gardens is a feasible proposition. 

However, in terms of ranking, large fanners 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.U3, 1.57, and 1.66 for 

small, medium and large gardens, respectively. The results showed 

that investment in big gardens was 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 the rate of return that can be earned by 

investing in areca gardens. The investment and consequent returns are 

considered in this criterion. This technique has been indicated as 

important and scores over other techniques of evaluation, since, it 

considers the reinvestment opportunities which are absent in other 

techniques. 



The internal 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 J, the large gardens stand first in earning capacity, followed by 

medium and sraaH 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 was more than 1$ per cent, which is the rate 

of return expected in agriculture as per the specification of the 

World Bank, Thus, the investment in areca gardens was found feasible 

with priority to large gardens as indicated above. 

Pay back periods 

The period taken to repay the initial investment on establishment 

of the orchard (the cost upto 7th year after planting) was 10 years, 

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

Sensitivity analysis: 

The cost flow was increased by 10 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 uncertain!ties in areca 

investments. The results of sensitivity analysis showed that the 

investment in areca gardens was economically feasible and financially 

sound. 



$. Employment potential in areca gardens; 

Arecanut enterprise plays an important role in providing employment 

for rural people in the Dakshina Kannada d i s t r i c t . The gardens provide 

work almost throughout the year, since various, operations need to be 

carried out in a l l the three seasons of the year. The labourers 

employed are almost permanent except those skilled who are required 

only for operations like spraying, harvesting and dehusking the dried 

nuts. Since some of the operations l ike dehusking and watch and ward 

were done on contract basis, the actual labour reqidred for these 

operations was difficult to obtain and was excluded from the t o t a l 

labour requirement. The operation-wise labour use on different gardens 

i s presented in Table U.l^. 

The to ta l lab oar employment in man-days in small, medium and large 

gardens were 253.li^, ij.69.ll and 1122.39* respectively. Out of the 

to ta l labour employed, the irr igation claimed the l ion 's share with 

kOmk3 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 (3.9i|. per cent) and 

1̂ 5.98 ih»09 per cent) man days, respectively, in small, medium and 

large gardens. The per hectare labour employment was highest in 

large gardens (lt.90.13 man days) followed by ©ra îln gardens (,kS'ii-»lf 

man days) and meeLtiSrtgardens {&.$&„,t0 man-days). 

http://ij.69.ll
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Table k»lB 

Labour employment in arecanut gardens (man-days) 

Small garden Medium garden Large garden 
Particulars f^ f^ f^ f^ pgj f^ 

garden hectare garden hectare garden hectare 

1. Cover digging 12.81 22.88 23.71 18.^2 ii9.66 21.60 
(5.06) (5.05) (li.U) 

2. Widening & cleaning 1|.75 8.1*8 9,59 7.1i9 18.3i* 8.01 
the drains (1.83) (2.01*) (1.63) 

3 . Weeding 13.1*7 2i*.06 30.52 , 23.8li 92.99 1*0.61 
(5.32) (6.51) (8.28) 

I*. Manuring and fer t i l izer 1*8.02 75.03 76.07 ^9.h9 262.32 111*.55 
application (16.60) (16.22) (23.37) 

5. Fencing and 7.06 12.61 10.32 8.06 . 1?.79 7.77 
maintainance (2.79) (2.20) (1.59) 

6. Plant protection 
a) skilled 1*.60 8.21 9.78 7.6i* 25.19 11.00 

(1.82) (2,00) (2.21*) 
b) unskilled 9.10 16.25 17.57 13.73 51.53 22.50 

(3.59) (3.75) (k.$9) 
7. Irrigation 102.31* 182.85 189.61* 11*8.16 371.90 162.UO 

(1*0.1*2) . (l;0,i*3) (33.13) 

8. Harvesting 
a) Removing the natu- 20.88 37.29 36.57 28.57 59.i|.0 25.9U 

ra l ly fallen nuts (8.25) (7.79) (5.29) 
b) Harvesting 5.12 9.15 8.7i* 6.83 20.79 9.08 

(skilled) (2.02) (1.86) (1.85) 
c) Collecting & trans- 16.80 30.00 2757 21.51* 76.35 33-31* 

porting to drying (6.6i*) (5.88) (6.80) 
yard 

9. Spreading, arranging 7.18 12.83 13.80 10.78 1*3.72 19.09 
and drying (2.81*) (2.9U) (3.90) 

10. Cleaning, sorting, 7.01 12.51 15.23 11.90 32.61 ll*.2l* 
measuring, feagging etc. (2.77) (3.25) (2.91) 

Total 253.11* 1*51̂ .15 1*69.11 366.1*9 1122.39 1*90.13 
(100.00) (100.00) (100.00) 

11. For intercrop pepper: 
Harvesting, tying the g 
vine,cleaning, drying -^l Z. _ t 1 . _ _ _ _ i - » 1 - - _ 1 _ 
of pepper 

12. Average wage rate for roan labour (unskilled) as.7.17 per day 
13. Average wage rate paid for woman labour: Rs.5.60 per day 
11*. Wage rate for skilled labour per day ranged from Hs.l2 to 15. 

Figures inipranthesSs indicate the percentage to the to ta l . 



The labour man days utilized for pepper intercrop in sraallj 

medium and large areca gardens x«as 5.66 (10.11 per hectare), 11.10 

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

6, A comparison of 'purfo' irrigation and conventional 
surface irrigation in areca gardens; 

In the surface irrigation systems, water is made to flow in the 

channels in between the alternative rows of areca palms and water is 

splashed manually to the either sides of the channel. In the 'purfo' 

irrigation system, water is pumped through the perforated pipes and 

made to sprinkle uniformly on the land. The only additional cost 

involved in 'purfo' irrigation is the investment on perforated pipes. 

This type of irrigation system or method minimises the soil erosion 

and facilitates uniform irrigation throughout the garden. Thus, the 

land can retain the moisture fov a longer, period if water is made to 

sprinkle through perforated pipes. 

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

large farmers with an average 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 It.16. The total 

investment on permanent items like wells, ponds, pumpsets, sprayers 

came to Bai,2.9,h^h*66 (Rs.lit,727.29 per hectare) in the gardens with 
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Table l;.l6 

Investment on permanent items in areca gardens with 'purfo' 
and surface irrigation (Rs.) 

'Purfo' i rr igation Siirface irrigation 
SI . - - - _ 
No. Particulars p^^ p^^ p^^ p^^ 

garden hectare garden hectare 

1. Wells, ponds e t c ' -8690.211 / ii3i4 .̂12 8711.ii3 380U.12 

2. Pumpset & pump house 7005.09 3502.^0 7U83.67 3267.98 

3. Sprayers 709.33 3^1i.67 S89.66 257.23 

k- Perforated pipes, 
valves e tc . 130^0.00 6525.00, 

Total 29lA5ii.66 1U727.29 I678U.I6 7327,33 



•purfo' irrigation and Rs.l6,78ij..l6 (Rs.7389.33 per hectare) in the 

gardens 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 on the 

purforated pipes and valves. This accomited 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 ij..l7» The annual cost of irrigation included 

the fixed costs such as depreciation on machinery and other permanent 

items, interest on fixed and working capital and the annual variable 

costs like operation and maintjeiiance cost of pumpsets and machinery, 

perforated pipes, wells,, ponds, labour charges for irrigation and 

irrigation charges. 

The total fixed costs per garden in the 'purfo' irrigated gardens 

was Rs.5itl5»iUi (Rs.269(f.85 per hectare), out of which, the interest on 

fixed and variable capital accounted for 66.22 per cent. The deprecia­

tion on permanent items accounted for 33.78 per cent. Considering the 

life span of perforated pipes to be 10 years, the annual depreciation 

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

* Since the garden with 'purfo' irrigation comes under the 'large 
garden' size group, here the comparison is made >Jith large areca 
gardens with surface irrigation which had an average size of 
2.29 hectares. 
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Table ii.l? 

Annual cost of purfo and. surface irrigations (in Rupees) 

S I . 
jjQ_ Par t iculars 

Ai Fixed costs 

'Purfo' 

Per 
garden 

1. Deprediation on machinery 

a) Pumpset 

b) Pipes (perforated) 

2. Depreciation on wel l s , 
ponds e t c ; 

3 . I n t e r e s t on fixed 
cap i t a l (ib.Sjg) 

U. In t e re s t on working 
cap i t a l (13.5^) 

Sub-Total 

B. Annual var iable costs? 

1. Maintainance of 
a) Wells & ponds and 

pumpsets 

b) Perforated pipes 

2; Labour charges for 
i r r i g a t i o n 

3 . i r r i g a t i o n charges 

Sub-Total 

Total cost 

350.26 

1305,00 

173.80 

161|,8.01 

1938.37 

^hl^,hk 

372.13 

121.67 

529.33 

597.33 

1620.U6 

7035.90 

i r r i g a t i o n 

". Per ; 
,' hectare 

175.12 

656.50 

70.05 

82U.OO 

969.18 

269/J.85 

' 

186.07 

60,8U 

26U.67 

298.67 

810.25 

350iMO 

Surface 

Per 
garden 

37i;.l8 

-

17k.23 

1762.3U 

2200.68 

it5ll.U3 

ij32.72 

-

2598.37 

553.36 

3B8k.h$ 

8095.88 

i r r i ga t i on 

Per 
hectare 

176.26 

76.08 

' 759.08 

960.72 

1972.11; 

188.96 

-

113ii.66 

2ia.6U 

1565.26 

3537.Uo 



Rs.l620.U6 (Rs.810.25,per-hectare), of which, the labour charges 

for irrigation accounted for 32.66 per cent and irrigation charges 

for 36.86 per cent. The remaining 31.U8 per cent was constituted 

by the cost of mainti6-nance of machinery and wells or ponds. Thus, 

the annual cost of 'purfo' irrigation came to Rs,7035»90 per garden 

(Rs.3^05.10 per hectare). 

The growers with the conventional siirface. irrigation method 

incurred a total irrigation cost of Rs.8095«88 (R3.3537«UO per hectare), 

In that, the fixed cost component accounted for Rs.li.5ll.ii3 per garden 

(Rs.1972.Ill per hectare) and annual variable costs accounted for 

Bs,3^8k'lS (Rs.1565•26 per hectare). The annual fixed cost was 

slightly less than that of gai-dens with 'purfo' irrigation, whereas 

the annual variable costs was hi^er than that of 'purfo' irrigated 

gardens. The other costs being almost the same for both methods and 

the only difference that accounted for hi^ier annual variable cost in 

case of gardens with surface irrigation was the labour charges for 

irrigation. The labour charge for irrigation in the 'purfo' 

irrigated garden was only Rs.26U»67 per hectare, while it was 

Rs.ll3l<..66 per hectare in the case of surface irrigated gardens. Thus, 

labour cost for irrigation was higher by R&.869.99 per hectare with 

conventional surface irrigation than with 'purfo' irrigation. 

http://Rs.l620.U6
http://Rs.li.5ll.ii3
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Ihe annual cost of cultivation' for gardens with the two types 

of irrigation is given in Tables" J^.lS arid I4.19. "Ehe comparison of 

per hectare labour cost for different operations indicated a considera­

ble difference in the labour cost for irrigating the areca garden. . 

The labour costs for irrigation was Es.26U.67 per hectare with 'purfo' 

i r i lgation, while i t was Bs. 11314.66 per hectare in the case of surface 

irr igation. The to ta l labour costs per hectare was Rs.3207.UU for 

'purfo' irrigation and Rs.ii01it.89 for conventional surface irrigation. 

Thus, the labour cost was higher by Rs.807.i|.5 per hectare in surface 

irrigated gardens than 'purfo' ir i lgation method. 

The growers oh an average incurred a t o t a l material cost of 

Rs-.^275.03 (Rs.2637 per hectare) and Bs,$223,99 (Rs.2281.22 per hectare) 

in 'purfo' irrigation and surface irrigation, respectively. Out of 

t h i s , the share of irr igation charge was s l ight ly high (11.32 per cent) 

in the case of 'purfo' irrigated gardens than surface irrigated gardens 

(10.50 per cent) . 

The to ta l other expenses which included the itons such as land 

revenue, transportation cost, marketing charges, maintainance charges, 

depreciations on permanent items and interest on capital, both fixed 

end working, are presented in Table k»'i-9* The to ta l other expenses 

was more in the case of 'purfo' i rr igation (Rs,39ii7.9l). per hectare) 

http://Es.26U.67
http://Rs.ii01it.89


Table U.18 

Aimual labour cost of cultivation with surface irrigation 
and purfo irrigation in are.ca (Rs.) 

Purfo iri^ation Surface irrigation 
Particulars Per, 

garden 
Per 
hectare 

Per Per 
garden hectare 

1. Cover digging 

2. Widening and cleaning 
the drains 

3 i Weeding • 

h* Manuring & fertilizer 
application 

5. Fencing & raaintainance 

6. Plant protection 

7. Irrigation 

8. Harvesting 
a) Picking the natiirally 

fallen nuts 
b) Harvesting (skilled) 

c) Collecting & trans­
porting to the yard 

9* Spreading, arranging 
and drying 

10. Dehusking 

11. Cleaning, sorting, 
measuring, bagging etc. 

12. Watch and Ward 

366.67 183.3U 337-59 11*7.^ 

70.07 37.5U 128.03 55.91 

571 .̂67 287.3it 620.3iv 270.89 

13i;6.93 67hM6 1759.50 708.34 

575.63 287.82 676.63 295.ii7 

575.63 287.82 676.63 295.U7 

529.33 26U.67 2598.37 113lt.66 

U02.33 201.17 396.93 173.33 
259.60 129.80 270.U7 118.11 

561+.53 282.26 523.61 228.65 

180.20 90.10 302.76 332.21 

671.50 335.75 68U.23 298.79 

233.07 ll6.51i 228.95 99.98 

516.67 258.3lt 5itl.01 236.25 

Total 61ilU.87 3207.I4U 919i».10 lj,01lt.89 



Table it. 19 

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

Particulars 
Purfo irrigation Surface irrigation 
Per Per Per Ter 
garden hectare garden hectare 

Material cost: 

1. 

2. 

3 . 

u. 
5. 

6. 

7. 

8. 

Fencing material 

Green leaves + FBI 

Fert i l izers 

Ash 

-

181U.10 
(3U.39) 

139U.33 
(26.1i3) 

— 

Plant protection chemicals 1261,93 

Irrigation charges 

Grnmy bags 

Miscellaneous 

(23.92) 
^97.33 
(11.32) 
100.67 

(1.91) 
106.67 

(2.02) 

• -

907.05 

697.17 

•• 

630.97 

298.67 

53.81i 

53.3it 

$k»36 23.7li 

16^8.62 72U.29 
(28.7it) 

1181.27 5l5.81i 
(27.93) 
126.18 55.10 

(2.U2) -
1U61.55 638.23 

(27.93) 
553.36 2Ul.6Ii 
(10.59) 
77.93 3U.03 
(1.U9) 

110.72 I48.35 
(2.12) 

Total 5275.03 2637.5U 
(100.00) 

Ofaher expenses; 
1. Land revenue 

2. Transportation cost 

3. Marketii^ charges 
U. Interest on borrowed 

capital 
5. Maintainance of wells j ' 

pumpsets e tc . 
6. Maintainanee cost for 

perforated pipes 
7. Depreciation on pumpset 

and sprayei^ 
8. Depreciation on wells ̂  

tanks 
9. Depreciation on perforated 

pipes 
10. Interest on fixed 

capital (at 10.5/^) 
11. Interest on working 

capital (at 12.35^1 
Total 

83.10 iil.55 
353.67 176.81i 

11^67.72 733.86 

372.13 186.07 

121.67 60.8U 

385.73 195.92 

173.80 70.05 

1305.00 652.50 

1722.1^8 861.33 

5223.99 2281.22 
(100.00) 

1918i00 _ 26S'18 

7923.67 39U7.9U 

121.28 52.96 
3U8.22 152.06 

1382.27 603.61 

952.it6 ia5.92 

I432.72 188.96 

ii03.63 176.26 

I7U.23 76.08 

1762.3it 759.08 

2200 ,̂68 _960j.72 

7777.83 3385.65 
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than in surface irrigation (Rs.3385.65 per hectare) and it was due to 

the extra amount of depreciation on perforated pipes in 'purfo' 

irrigation. 

The total cost of cultivation including the labour cost, material 

cost and other expenses accounted for Rs.l9,6l3.57 per garden with 

'purfo' irrigation system {Rs.9792.92 per hectare)' and Rs.22,19$.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 aiid 

Hs.161̂ .22 (Rs,69«lt9 per hectare)' for conventional surface irrigation 

(fable 1^,20). 

The yield and returns from arecanut with 'purfo' and conventional 

surface irrigation are presented in Table'U.21. The' total average 

yield of arecanut (dried kernels) was U785«00 kg per garden (2377.05 kg 

per hectare) and ii768.07 kg per garden (2082.13 kg per hectare), in 

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

per hectare basis the yields were better by 29k»92 kg in the 'purfo' 

irrigation system than the conventional surface irrigation systeti. 

The total returns were Rs.70,2i|.0.58 (Rs.3l+,893.U8 per hectare) and 

Rs.67,75U.8l (Rs.29^588.75 per hectare) in 'purfo' and conventional 
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Table'hQ20 

Cost and returns from pepper, in the gardens with siirface 
and 'purfo* irrigations (in Rs.) 

Purfok irrigation Surface irrigation 
Particulars Pei*- • per Per.. • =;. Per.. , 

garden hectare garden hectare 

Costs ,. 

1. Har-p^estirig, cleaning, 
drying the seeds and 
tying the pepper vines 190.83 94.75 1UU.U3, 63...Q7 

2. Transportation cost 30.83 15.31 " 19.7?. 642 

Total 221.66 110.06 16U.22. . 69-.U9 

Yield and returns 

1. Total jrield (kgs); 303.33 150.68 181.07 79.07 

2. Value got (Rs.) U289.09 2130.69 260l|.29 1137.2ii 

3. Price realised per kg — lU.lU — — liii38: — 

U. Wet returns (Rs.) it067.1i3 2020.63 2it32.97 1067.75 
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Table li.21 

Yield and returns from areca in the gardens viith 'purfo' 
and surface irrigations 

Particulars 
Purfo irrigation Surface irrigation 

Per 
garden 

Per '.. •:c.-'. 
hectare 

Per 
garden 

Per 
hectare 

A. Yield: 
(Dried kernels in kgs) 

Class I 
Class II 
Class III 

^Total 3deld 

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

Class I 
Glass I I 
Class n i 

Total value 

G. Average price realised 
per kg (in Rs.) 

Class I 
Class JI. 
Class i n 

D. Value of the quantity-
used for home consumption 
(in Rs.) 

E. Total Returns: 
(B + JD) (in Rs.) 

F. Total average cost of 
production (in Rs.) 

G. Net Returns (Rs.) 

3715.00 181|5.50 
931.67 U62.83 
138.33 . 68.72 

3501.98 1529.25 
1060.91 U63.28 
205.18 89.60 

li785.00 2377.05 U768.07 2082I13 

6l27it.33 30I439.31 
8161.67 U05U.Ii8 
80U.58 399.69 

569U9.20 2U869.72 
9656.UO ii217.10 
11U9.21 501.93 

702it0.58 3U893.ii8 6775ii.8l 29568.75 

- I6.h9 — 
- 8.77 — 
- 5.78 -

220.00 109.29 

— 16.26 — 
— 9.10 — 
>- 5.60 — 

219.22 95.73 

702*60.58 35002.77 6797i{.03 2968k.k8 

19613.57 9792.92 

508U7.OI 25209.85 

22195.92 9681.76 

1*5778.11 20002.72 



surface irrigation systems, respectively. Thus, the total net returns 

were Rs.50,81̂ 7.01 (Rs.25*209.8^ per hectare) in 'purfo' method and 

Rs«U^j778.11 (Rs.20,002.72 per hectare) in the conventional stutface 

irrigation method. 

The inter crop pepper yielded an additional net returns of 

Rs.l).067.U3(Rs.2020.63 per hectare) and Rs.2li32.S'7 (Hs.l067.75 per 

hectare) in the 'purfo' irrigation system and conventional surface 

irrigation system, respectively (Table U.20). 

The labour employment in the two types of gardens is presented 

in Table ij..22. The labour employed was less for irrigation by 'purfo' 

irrigation-method with 31»hh man days per hectare out of the total of 

3k$'h6 man days per hectare in the garden and thus, constituting about 

10.3i)- per cent,of the total labour employed in the garden. While in 

siarface irrigation system the labour employment for iirigation was 

I62.UO man days per hectare out of the lj.90.13 man days per hectare,in 

the garden forming 33.13 per cent of the total labour employed. , The 

labour employed for other operations remained almost same withput much 

difference among the two types of irrigation gardens. The additional 

labour man days eraplt̂ ed for the inter crop amounted to 26.5,8 man days 

(13.20 per hectare) and 20.78,man days (9.07 per hectare) in the 

gardens with pepper in 'purfo' and conventional surface irrigation 

systems, respectively. 
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Table it.22 

Labour employment in areca gardens xiith 'purfo' and surface 
irrigations (in man-days) 

X>n'vi 

' 

r a r u JLU uxctx £> 

, 

1. 

2. 

3 . 

it. 

^ , 

6. 

7. 

8. 

9. 

10. 

11 . 

Cover digging 

Widening and cleaning 
the drains 
Weeding 

Manuring and f e r t i l i z e r 
applicat ion 
Fencing & raaintainance 

Plant protect ion: 
a ) Ski l led, 

b ) Unskilled 

I r r i g a t i o n 

Harvesting 

Purfo i r r i g a t i o n 

Per 
garden 

li8.U2 
(6.96) 

ii.ko 
(1.6U). 
82.81 

( n . 9 i ) 

192.85 
(27.7;^) 

16.67 
(2.1tO) 

21.00 
(3.02) 
Il2.80 
(6.15) 
75.88 

(10.3U) 
' 

a) Picking up the na tura l ly 56.00 
f a l l e n n^ts 

b) Harvesting 
( sk i l l ed) 

c) Collecting and t r a n s ­
porting t o the drying 
yard 

Spreading, arranging 
and drying 

Gleaning, sor t ing , 
measuring, bagging e t c . 

Total 

For i n t e r crop, pepper: 
Harvesting, tyftng the 
pepper v ines , cleaning, 
drying the pepper e t c . 

Total 

(8.05) 

18.80 
(2.70) 

80.15 ; 
(11.52) 

25.20 
(3.62) 

2U.00 
0»kB) 

695.U8 
(100.00) 

' , . 

26.58 

722.06 

Per 
hectare 

2ii.05 

5.66 

ia.iu 

95.80 

8.28 

10,ij3 

21.26 

37.i^i^ 

27.81 

9.3k 

39.81 

12.52 

11.92 

31+5.U6 

13.20 

358.66 

Surface 

Per 
garden 

1+9.Ii6 
(li.Ul) 
I8.3lt 
(1.63) 
92.99 
(8.28) 

262.32 
(23.79) 

17.79 
(1.59) 

25.19 
(2.2U) 
51.53 
(U.59) 

371.90 
(33.13) 

'^ 

59 .UO 
i^.29) 
20.79 
(1.85) 
76.35 
(6.80) 

U3.72 . 
(S.90) 

32.61 
(2.91) 

1122.89 
(100.00) 

20.78 

lllt3.17 

i r r iga t ion 

Per 
hectai^ 

21.60 • 

8.01 
-

, UO.61 

il l i .55 

7.77 

• . . , • 

11.00 

22.50 

162.lo 

• 

25.91+ 

9.08 

33.34 

19.09 

li+.2l+ 

U90.13 

9.07 

U99.20 

Figures in paranthesis give percentage to the total 
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CHAPTER 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 

raain 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 teis 

been organised as below: 

1. Establishment cost 

2. Operational cost 

3. Yield and returr© in areca gardens 

k* Feasibility of investment in areca gardens 

5» Qnployment potential 

6, 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 period' of the garden, diiring which time huge 

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



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 

seedlings and other inputs in the first year, the cost incurred for 

both labour and material to maintain the garden in the successive 

years till the 7th year and the cost of banana inter crop in the early 

stages of areca garden 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 these items of expenditures are included under 

establishment cost. 

The amount of investment for establishment varied among the size 

groups. It is quite evident that as the areca area in gardens 

increases, the cost of establishment also increases. Hence, the 

growers with large gardens required a higher capital to establish 

than medium arxi small gardens. 

The total establishment cost (Table U.9) in the case of large 

gardens was Rs.66097.38 per garden which was higher by Rs,27,^87.82 

per garden than medium gardens (Rs.38,509.51 psr garden) and 

Rs.itg,956̂ 3'S, higher per garden than small gardens (Rs.l7,<|)ftl.B9 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,$05.09 followed by the medium gardens 

with Rs.30,085.00 and the least being among large gardens with 

fi5i28,861i.22. The economic principle operating here is the 'economy 

of scale' which is mainly responsible 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 (143.61 per cent, 5o.U3 per cent and 

51.2U per cent) in small, medium and large gardens, respectively... 

In the case of small gardens, for the period of first 7 years the 

growers incurred a total labour cost of Rs.lU,50ij..79 per hectare 

(Rs.8121.21}. per garden) which was higher than that of medium gardens 

cost of Rs.12,529.98 per hectare (Rs,16,039.15 per garden) and large 

gardens cost of Rs.l2,07li.58 per hectare (RS.27,650.7U per garden). 

Out of the total labour cost for first 7 years, the first year had the 

major share of 21.99 per cent, 2li.05 per cent and 31.5U per cent in 

small, medium and large gardens, respectively. The high per centage 
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of labour costs in the first year was mainly because of inclusion of 

labour cost for planting and after care operations unlike in the 

subsequent years after first year where only after care operations 

were included. The labour cost for maintaining the garden till the 

7th 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 R5,lk$T»09, Rs.li4I12.OO and Rs.1726,71 

for small, medium and large gardens, respectively. The small, medium 

and large gardens had 1219, ll̂ ij, and 1123 areca palms per hectare, 

respectively. Thus, the planting cost per areca plant in the three 

size groups was Rs.1.19, Rs.1,25, and Rs.l.5U, in small, medium and 

large gardens, respectively. The planting cost per areca plait was 

higher in the large gardens and is probably due to the fact that 

majority of the groijrers in this size group did the operations like 

opening up drains, pits and closing the pits on contract basis, for 

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

total labour cost, irrigation claimed the hi^est share of mi.63, hl.lk 

and 39.90 per cent, in small, medium and lai^e gardens, respectively, 

thus indicating it as one of the important after care operations. 

The per hectare total material cost was the highest in large 

gardens followed by medium and small gardens with Rs.8597.14.9 

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

http://Rs.li4I12.OO


109 

per garden) in medium gardens and Rs,3062.Til (Rs.i(.5l3'.02 per garden) 

in small gardens, Of the total per hectare material cost of inputs, 

manures and fertilizers together mainly accounted for a maximum 

amount of Hs.5013.05j 83.5029,07 and Bs,$092,^k, respectively in smaU, 

medium and large gardens. Even,though the growers in all the size 

groups incurred almost the same amount on these items, it is interesting 

to note that the small growers incurred more on manures and green leaves 

than the other two size groups.,, The medium, a.xd. large growers used . 

more of fertilisers than the.small growers. This may be due to the 

purchases of fertilizers which included cash costs, while the manure 

and green leaves were produced mostly on the farms. 

The first year of establishment cost accounted for 26.97 per cent, 

25.69 per cent and 37.1+6 per cexA of the total material cost for the 

period of first 7 years, in small, medium and large gardens, respectively. 

The remaining percentage amount was utilized for maintaining the garden 

till the 7th year. The higher cost in medium 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 we3-ls, ponds, pumpsets 

and machinery which are necessary since arecanut is mostly an irrigated 
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crop and highly sensitive for drought conditions. The total involve­

ment on permanent items (Table ii»7) was the highest in large gardens 

(Rs.l6;i78h.l6 per garden) followed by medium gardens (Rs,iii).77.26 per 

garden) and small gardens (Rs,li2iil.l6 per garden). It may be indi­

cated that the small gardens required a comparatively smaller wells/ 

ponds and pumpsets with a loxirer capacity than medium and large gardens 

who required bigger or more number of xrells, ponds and pumpsets of 

higher capacity. However, the per hectare analysis revealed that 

investment on permanent items in large gardens was the lowest vjith 

Rs.7^29.33 followed by small gardens with Rs.7̂ 73.7ij and medium 

gardens with Rs.8966.61 and is probably due to the operation of scale 

economies in areca gardens. 

. Banana was considered 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. General3^j not much care 

was given for banana after its planting." The per hectare costs 

incurred on planting banana during the first year came to Rs.ii62.72 

in large, Rs.3^2.32 in medium and Rs.l97«8U in small gardens (Table 

1|.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 1% to 20 feet height. However, the annual 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 the to ta l establishment cost for f i r s t 7 years, the 

investment during the f i r s t year of establishment which included as 

indicated earl ier , the labour and material cost in the f i r s t year, 

cost on permanent items and cost of planting banana came to Rs.7UU9»17 

(Rs.13,302.09 per hectare), R3.19,U21.80 (Rs.1^,173.29 per hectare) 

and Rs.33*871.38 (Rs.lU,791.73 per hectare), in smallj medium, and 

large gardens, respectively (Table h»9)» 

The investment incurred after the second year t i l l the 7th year 

to maintain the garden added upto Bs.9632.12 (Rs,17,202.59 Per hectare), 

Rs.19,087.71 (Rs.lit,911.71 per hectare) and Rs.3i52Ul.Ol1 iRs.l3i6k2,hP 

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

The variation in the above discussed components of establishment 

cost, v i z . , the investment during the f i r s t year which included the 

labour and material costs during the f i r s t year, investment on per­

manent items and the cost of planting banana inter crop and the cost 

incurred to maintain the yoimg areca gardens from second year t i l l the 

bearing stage (7th year) contributed to the variation in the to t a l 

establishment cost for the period of f i r s t 7 years. 

A l i t t l e amount of income was realised by the growers during the 

establishment period of araca gardens from banana inter crop and 

arecanut (particularly in the 6th and 7th year from areca). The small. 

http://Rs.3i52Ul.Ol1
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medium and large gardens realised a gross return of Rs.3692.^6 

(RS.6593.86 per hectare), Rs.679U.87 (Rs.5308.ij.9 per hectare) and 

Rs,15,601.23 (RS.683U«60 per hectare) in the respective gardens from 

banana inter crop. Besides, a small amount of R3,U367.U0 (Rs.7itUl.79 

per hectare), Rs.8038.66 (Rs.6280.21 per hectare) and Rs.16,191.29 

(Rs.707O.U2 per hectare), respectively in small, medium and large 

gardens was realised from areca during the 6th and 7th years (Table U.8). 

This return from banana and areca facil i tated the growers to meet part 

of the to ta l establishment cost incurred in areca gardens. 

2. Operational cost; 

Generally, the areca gardens in the study area s ta r t regular 

bearing of arecanut 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 and other 

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 tota l labour and other operational costs were Rs.2271.92 for 

small, Rs.U506.38 for medium and Hs.919U.10 for large gardens (Table 

U.IO) and thus accounting for 53.62 per cent, U9.57 per cent and 

51.60 per cent of the to ta l operational cost for small, medium and 

large gardens, respectively. This clearly reflects that in a l l 

http://Rs.679U.87
http://Rs.7itUl.79
http://Rs.707O.U2
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the three size groups of gardens, the cultural operations were being 

carried out with almost the same intensity. This is further Justified 

based on the per hectare labour costs, which were Rs.U057.03> Rs.3520.^9 

and Rs,ij.01î ,Bp in small, medium and large gardens, respectively. Thus, 

it can be,inferred that there is not much difference in the per h«Jtare 

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), 31.0^ per cent .(Rs.llll|..l6 

per hectare) and 28.26 per cent (Rs.113li.66 per hectare) for small, 

medium and large gardens, respectively. The method of irrigation 

followed was the conventional surface irrigation which generally 

required ii to ̂  labourers for each irrigation in the areca farms. 

Irrigation was done once in 6 to 8 days for 6 to 7 months in the 

year (December to June). The laibour use (Table ii.l̂ ) for irrigation 

was 182*85, 11̂ 6.16 and 162.1̂ 0 mandays per hectare, in small, medium 

and large gardens, respectively. The cost of labour per irrigation 

was Rs.37.62, Rs.31.83 and Rs,32.U2 for small, medium and large 

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

Growers tfith large areca gardens incurred more labour cost for 

application of raanvires and fertilizers (19.1ii per cent) followed by 

http://Rs.113li.66
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medium gardens (12.7U per cent) and small gardens (12.57 per cent) 

and is probably because that the large gardens used a larger quantities 

of manures and fertilizers than the other two size groups. It is 

interesting to note that there was not much difference in the per 

hectare labour costs incurred for other cultural operations among the 

three size groups. 

The growers on an average invested a material cost of Hs.2U78.73, 

Rs.2328.37 and Ss.2281.22, respectively in the small, medium and large 

gardens per hectare for cultural operations (Table 1^,11). The share 

of the total material cost in the total operational cost was 33.13 

per cent in small, 33.12 per cent in medium and 29.59 per cent in 

large gardens. . Of this, the cost incurred on green leaves and farm 

yard manure accounted for 38.08, 38.10 and 3li.l7 per cents in small, 

medium and large gardens, respectively, indicating that these were the 

major inputs used in all the three size groups. It may be noted that 

the small gardens used more of green leaves and farm yard manure per . 

hectare than the medium and large gardens. The per hectare cost was 

Rs.895.87, ite.836.52 and Rs.72^.29, respectively in small, medium and 

large gaixiens. 

The investment in fertilizers was Rsi379.26 (15.30 per cent) 

Rs.U95.98 (21.3Q per cent) and Rs.5|5.8U (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. 

http://Rs.U95.98
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Areca palms are susceptible for the attack of pests and diseases. 

The 'Koieroga of arecanut* has been the major.disease which may resul t 

in a loss of 30 to kO per cent yield. Hence, growers took enough care 

to prevent this deadly disease. The cost incurred on the plant 

protection chemicals (especially lime and copper sulphate sulphate 

•which are us eel to prepare bordeaux mixture) was obviously as high as 

Rs.6^7.|59 (26,^3 per cent), Rs,52i|..05 (22.50 per cent) and Rs.638.23 

(27.98, per cent) per hectare, in small, medium and large arecanut 

orchards, respectively. 

The other expenses (Table U.ll) such as land revenue, transporta­

tion cost, marketing charges, mainttiinance cost for peimanent items and 

interest on borroxfed capital accounted for Rs.9lt.6.12, Rs.ll8l.96 

and fis.ll1.i3.51 per hectare in small, medium and lai^e gardens, 

respectively and thus formed 12.65 per cent, 16.81 per cent and 18.33 

per cent of the to ta l cost in small, medium and large gardens, 

respectively. The to ta l other e:q)enses incurred by the large growers 

was the h i ^ e s t followed by medium and small groiirers. Majority of 

the areca farmers borrowed either short terra or medium term loan or 

both (Appendix 2) , and the interest amount paid on these loans was 

one of the major items in the other esspenses. On an average, small 

growers paid Rs.197*33* medium growers Rs.it93.5U and large growers 

Rs.95i2.U6 as interest amount per garden and i t constituted 37.25 

per cent, 32.62 per cent and 29.^2 per cent,of the to ta l other expenses, 

respectively in the three size groups. 

http://Rs.ll8l.96
http://fis.ll1.i3
http://Rs.95i2.U6
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The per hectare luarketing charges were the highest in large 

gardens at R3i603*6l (1*2.70 per cent) followed by medium gardens at 

Rs,U$1.3U (38.09 per cent) and small gardens at Rs.173.67 (18.30 

per cent)* Majority of the small growers sold their produce to the 

local merchants and hence no marketing charges were paid, while the 

medium and large growers marketed their produce through the cooperative 

societies and paid a commission charge of 2 per cent as marketing 

charges. The transportation cost and Other costs did not show ainy 

difference among the three size groups, 

Thus, the total operational cost which included the labour cost; 

material cost and other expenses was the highest per hectare in the 

large gardens with Rs.770^.62 (Rs.l7,605.OU per garden) followed by 

the small gardens with Hs^7U81.8d. (Rs.l|l89*83 per garden) and the 

medium gardens with JRs,7030.92 (Rs,8999»$0 per garden). Even though 

the per hectare operational costs varied slightly among the different 

size groups of areca farms» the difference was not much and hence it 

could be inferred that size of the garden had no much influence on 

the total operational cost incurred every year. The results of this 

study are in confiimation with the findings of Muddappa (1967) in the 

cost of cultivation 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 the areca palms and utilizes the nutrients 

and moisture supplied tp the main crop. . • Hence, the extra cost is 

in terms of cost of harvesting, tying the pepper vines to the palm 

(to avoid falling) arid transportation cost. This accounted for a 

small amount of Rs.Ul.67, Rs.81.60 and Rs.lijlj..l4.3 per garden in small, 

medium and large gardens,, respectively. 

3. Yield and returiis in ar^ca garden; 

The net returns here represent the return after deducting the 

cash costs of production from the gross return. The gross return 

was obtained by multiplication of yield (in kgs) and average price 

per kg. However, the cost does not include the depreciation on 

permanent items. Th^ yield and returns are presented in Table U*12 

in Chapter iV* 

The average total yield was the highest in large gardens with 

2082.13 kgs per hectare followed by medium gardere with 2001.13 kg 

per hectare and small garder^ with 1970.IH kg per hectare. Despite 

the fact that the number of palms were lesser in large gardens (1125 

per hectare) and medium gardens (ll51t. per hectare) than the small 

gardens (1219 per hectare), the yield obtained was more per hectare 

in large and medium gardens than the small gardens. It may be 

indicated that the variation in yields was due to the variation in 
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the use of manures and fertilizers in small, medium and large gardens. 

The cost incvirred per palm on manures and fertilizers iwas Rs.1.20, 

Rs.l.l^j and Rs.1,08 respectively in large, medium and small gardens. 

The average market price realised 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 I arecanat than the 

medium growers and Hs.2.96 per kg more than the small growers. The 

medium growers realised a higher price of Iis.0,71 per kg than the small 

growers. These differences in prices may be due to the capacity of 

the medium and large growers to store the arecanut for a longer period, 

as old (or choll) arecanuts fetch a higher price than that of 

'arecanut new' . Generally, the 'arecanut old' fetches a higher 

price beciause of well dried and good quality. Further the storing 

of arecanut (after diying properly) in the closed godowns imparts a 

special aroma to the nuts. However, the variations in the price 

realised for the other two classes (Classes II and III) was not much 

among small, medium and large growers. 

It is obvious that the variation in prices and yields resulted 

in the variation in the 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 harvest it is called 
'arecanut new' and if marketed in the next season it is called 
'arecanut old (or choll)'. 
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growers with large gardens realised a net return of Hs.50,3i8.99 

(Hs.21,97U.86 per hectare), medium gardens Rs.23,505.l5 (Rs.18,363.99 

per hectare) and small gardens Rs.920U«li7 (ris.l6,jp6.02 per hectare). 

The per h^ ta re net returns of large growears were more by Hs .3610.87 

than mediura growers, and Rs.^538.3ii than the small growers. 

The growacs with pepper as an inter crop realised from pepper an 

additional net returns of Rs.li8ii.^0 (Rs.865.18 per hectare), Rs.1080.70 

(Rs.81il[.30 per hectare) and Rs.2itUO,07 (Rs.106U.75 per hectare) in 

small, medium and large gardens, respectively ("Table i)-.l3). 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. 

k» Feasibility of investment! 

In calculating the net present worth (NPK), benefit-cost ra t io 

(B : C rat io) and internal rate of return (IRR), the establishment 

cost, operational cost and the gross returns were coaasidered. In 

addition the pay back period for -the oitjhard was also calculated. 

The analysis was done both on per garden and per hectare basis for 

each size group (Table U*lU)< 

The resu].ts revealed that , the total discounted investment over 

the l i fe period of ^0 years was Rs.8?,883.63 (Rs.39,250.I].9 per hectare) 

http://Rs.106U.75


for large gardens, RB,k9t$^3'h3 (Rs.38,7lU»36 per hectare) for medium 

gardens and Rs.23j^09.35 (Es.Ul,98l.ii.̂  per hectare) for small gardens. 

Thus, the per hectare discounted investment in small gardens over the 

life period of 50 years was the hi^est, followed by large gardens and 

medium gardens. Variation was also observed in the total benefits 

realised by different size groups. Large gardens realised the highest 

total benefits with respect to both per garden and per hectare at 

Bs.1,14.9,ii22.66 per garden and Rs.6̂ ,2[i.9«80 per hectare, medium gardens 

realised a total benefit of Rs,77,916.1^ (Rs.6o,871.85 per hectare), 

and the small gardens jrealised a total benefit of Rs.33j68l.l3 per 

garden (Rs.60,lii.5»U5 per hectare) over ̂ 0 years of life span. Thus, 

the total benefits per hectare were higher in the case of large gardens 

by Rs.i;377»95 and Rs,5lOi|..35 than the medium and small gardens, ' 

respectively. 

Met present worth: 

The large areca gardens indicated the hi^est net present worth 

both on per garden and per hectare basis, and were Î t̂ 9>538.1i3 per 

garden and Es.25j999.31 per hectare, followed hy the medium gardens 

(Rs.28,362.72 per garden and Rs.22,1̂ 7.it? per hectare) and small 

gardens (Rs.10.171.78 per garden and Rs.18,161;.00 per hectare). Since, 

the NPW was positive in all the categories, it can be inferred that 

investment in areca gardens is sound in general (ix-respeetive 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 l.ii3» 1.57 and 1.66 for small, meiium 

and large gardens, respectively. The discounted B : C ratio indicates 

the net return per rupee of investment in projects or enterprises. 

The magnitude of the ratio also indicates the priority to be assigned 

for each of the alternative investment choice. Thus, it can be 

inferred that the investment in the large gardens should be the first 

priority followed by medium and sma^l areca gardens in that order. 

However, since the ratios were greater than unity for all the three 

categories of areca farms under consideration, the investment in areca 

gardens irrespective of the size group was financially sound and 

economically feasible. If any priority to be assigned for 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 retxirn (IRR): 

The internal rate of return which is another tool for analysing 

the feasibility of a project, indicates the rate of return that can be 

earned by reinvestment. The lER was 26.28, 26.68, and 27»53 per cent 

for small, medium and large gardens, respective!!^. 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 

profitability, closely followed by medium and small gardens. 

Pay back period: 

The pay back period refers to the time to repay the initial 

investment in the garden (upto 7th year). In the case of small and 

large gardens, the pay back period 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 

intercrop and areeanut during the 6th and 7th years. These gross 

returns were Rs.13,905.02, Hs.11,588.70 and Rs.11̂ ,035.65 per hectare 

in small, medium and large areca gaislens, respectively. 

The time taken to recover back the initial investment which was 

10 years for araaH and large and 11 years for medium gardens, clearly 

indicated that there is no much difference in the time 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 evaluation, viz., the 

net present worth, benefit-cost ratio and internal rate of return, 

indicated that irrespective of the size of the areca gardens, investment 
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in areca gardens was economically feasible and a financially sound 

proposition in the Dakshina Kannada district of Kamataka. The in­

ferences drat«i based on the several criteria for evaluation of invest­

ment? except the pay back period revealed that the results are in 

conformity with the general belief that the large areca gardens are 

more profitable followed by the medium and sniall gardens. 

The results of the evaluation of investment in areca gardens 

could be compieo'ed with those of perennial crops like coconut, coffee, 

tea and grapes. The study conducted by George and Joseph (1973) 

revealed tisat iirĝ estiaent in tree cro|3s such as coconut j oil palm> 

and rubber were economical and'profitable based on- the' IRR and 

B J C ratio criteria (at 9 per cent discount rate). However, the 

higher lER and B i C ratio for arecanut in the present stu<^ indicated 

that investment in areca garden was more profitable despite higher 

discount rate than in coconutj oil palm and rubber. Further, a 

comparison with coffee and coconut by Uraakesan and Rajagopalan (1978), 

Shivararaa(198l) on coffee and Raghupathy and Bisaliah (1979) on 

coconut, indicated a lower IRR and B t C ratio (despite, lower dis­

cpunt rates) than that of the present study. 

The study conducted, by Menon (1979)s on the feasibility of 

investment in grapes, indicated a higher B j G ratio and IRR than the 

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



12i 

more 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 ,finaneiaDy sound. 

Sensitivity analysis: 

Qittinger {19^h) and Eahira and Singh (1978) opined that due 

allowance should be given for risk and uneertain:lties which are the 

special features of agricultural projects. In the current study, 

this vjas done through sensitivity analysis, wherein allowance was 

made for increased cost (10 per cent) and decreased returns (10 per 

cent) and then the worthjmess of the irwestment in areca gardens 

Xv'as evaluated (Table k*lk)» The results clearly indicated that 

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 financially sound. It also implies that in future, if there are 

escalations in cost by 10 per cent and or decrease in product price 

of areca by 10 per cent, it would still be worirfiwhile considering an 

investment in areca gardens. 
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$, Labour employment potential in areca gardens; 

The labour employment potential 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 groupsj it 

Kas observed that the amount of labour employed varied among the size 

groups (Table i^.l5). The small gardens employed a total of iî S.l̂  , 

maxidays per hectare,/Ktoile the medium and large gardens employed 

366.U9 and U90.13 maraiays per hectare, respectively. Of this total 

labour employment, irrigation had a share of kO,h3 per cent in small 

and medium gardens, and 33.13 per cent in large gardens. Generally, 

irrigation was done once in 6 to 8 days for 6 to 7 months of the year 

(December to June). Thus, the labour used per irrigation was 5»22 

mandays in small, i;.23 raandays in medium and k*6h mandays in large 

gardens. The labour utilized per hectare for manures and fertilizer 

application was the highest in large gardens (llii.55 raandays) follotred 

by small gardens (7^.03 raandays) and medium gardens (̂P.lj.3 mandays). 

It may be indicated that farm yard manure and green leaves were 

applied manually (FYM in baskets) and majority of the growers with big 

gardens purchased the FIM from outside (from neighbouring farmers) 

idiich might have resulted in the increased use of labourers for this 

operation in the large gardens. 
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The employment of skilled labour for the operations like spraying 

was 8.21, 7.6I4. and 11 mandays in small, medium and large gardens, 

respectively. It was observed that in lairge gardens the number of 

sprays giVeh'xias more (k to 5 times) than the other gardens. However, 

the growers opined that, since spraying was done raain3y during the 

rainy season, wherein many a times heavy rains interrupt the spraying 

operation, it was difficult to assess the correct amount of labour 

required for this•operation. 

The number of skilled labour employed for harvesting the riped 

nuts from the areca palms was 9*lBf 6.83 and 9.08 raandays per hectare, 

in small, medium and large gardens, respectively. 

The average wage rate paid was Rs.7.17 per day for man and 

Bsi^i60 per day for woman labour for 8 hours work in the areca gardens. 

The wage rate paid for skilled labourer varied from Rs.l2 to 1$ 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 raandays per hectare in small, medium 

and large gardens, respectively, for the operations like harvesting, 

tying the pepper vines, drying and cleaning pepper etc. 
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Thus, on an average, the total labour employed per hectare was 

more in the small and big gardens than the medium gardens, and re­

flected the intensity of cultivation. 

6, Comparison between conventional surface irrigation 
and 'purfo' irrigatidn 

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

explained earlier in the methodology. 

The areca growers who were adopting the 'purfo' irrigation method 

were generally large areca garden farmers. Hence, a comparison was 

made with the large areca 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 

sprinkle in the areca garden. This average investment on perforated 

pipes was Rs,13,050.00 (Rs.6025.00 per hectare). The investment on 

other permanent items which were common in both the gardens like 

purapsets, wells and ponds amounted to Rs.l6>itOit.66 per garden 

(Rs.8202.29 per hectare) with 'purfo' irrigation and Rs.l6,78ii.l6 

(RS.7229.33 per hectare) with conventional surface irri^tion (Table 1|.16). 

The annual ecst of 'purfo' irrigation was Rs,7035.90, while it 

was RS.8095«88 per garden for conventional surface irrigation (Table U.17)' 
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However, the per hectare cost of irrigation did not vary much among 

the two types of irrigation systems (Rs.3^0^.10 in gardens with 'purfo' 

and Es.3537»40 in the gardens with surface irrigation). Out of the 

total cost of irrigation, the fixed costs such as depreciation on 

wel3^, ponds,, pumpaets and machinery used for irrigation and interest 

on fixed and working capital accounted for Ks-.̂ ll5.itU (Rs,269^85 

per hectare) and Ss.l4.̂ 11.ij3 (Rs. 1972.1]^ per hectare) in the 'purfo' 

and surface irrigatioi:©, 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 variable costs 

were Rs.810.25 and Rs,1565.26 per hectare with 'purfo' and conven­

tional surface irrigation, respectively. The variable costs included 

the raaintL@.nanee cost for pumpsets, wells, ponds and other machinery, 

labour charges for irrigation and irrigation charges. 

The labour charges for irrigation with the 'purfo' irrigated 

garden was only Rs,26ij,,67 per hectare and with surface irrigated gardens 

it was 113U«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 37.1|1; and 162.iiO mandays wLth 

'purfo' and conventional surface irrigation, respectively (Table U.22). 

The irrigation charges which included cost of oilj electricity 

etc., was more for 'purfo' irrigation system (Rs.298.67 per hectare) 
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than with surface irrigation system (Es.2l;1.6i; per hectare). This 

was because the number of hours required par i rr igat ion was observed 

to be more in 'purfo' system than the surface system. The respondents 

opined that , to i rr igate one acre of garden, k hours were needed in 

case of 'purfo' method, x^hile i t was 1 to 2 hours in case of con­

ventional surface method. 

Thus, the irrigation cost which included both the annual fixed 

as well as variable costs, for 'purfo' irrigation amounted to 

Rs.35,01.10 per hectare and i t was Rs.3537.UO per hectare for surface 

irrigation system. 

Besides the cost of irr igation, the annual costs and returns were 

also worked out for these two types of gardens. 

The to ta l labour cost (Table 1 ,̂18) for different cultural opera­

tions in arecanut orchards was Rs.3202f.Iiii and Rs.it011i..89 per hectare, 

with the 'purfo' and surface irrigation systems, respectively. 

ThusJ i t can be inferred that the conventional surface irrigation 

system requires more labour expenses as well as higher irrigation costs 

than the 'purfo' irrigation system. This proves the superiority of 

'purfo' over surface irr igation eysten in terras of reduction in costs 

besides other technical advantages. 
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The results of annual material cost (Table U»19) revealed that 

the use of manures and fertilizers was more in the gardens with, 'purfo' 

irrigations than the conventional surface irrigation (Rs.l60i}.»22 and . 

Rs.1295•23 per hectare in 'purfo' and surface irrigation^ respectively). 

The growers follov7ing the 'purfo' and conventional surface irrigation 

invested Rs.2637.5U and 2281.22 per hectare, respectively, on inputs 

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, mainttef-nance cost of permanent items, land 

revenue, transportation cost was also higher for gardens with 'purfo' 

irrigation (Rs.392f7«9U psr hectare) than the gardens with conventional 

surface irrigation (Rs.3385.65 per hectare) (Table ij..l9). The 

difference in other expenses was due to the extra amount of depreciation 

the grower had to incxir in case of 'purfo' irrigation. 

Thus, 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' arid conventional surface irrigations, 

respectively. Hence, it was found that the annual total cost of 

cultivation was less by Rs.lll.l6 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 'purfo' 

irrigation systems farmers got higher per hectare yields thaxi the 

surface irrigation system (Table U.21). This was probably due to the 

higher investment in manures and fertilisers by 'purfo' irrigation 

system farmers than surface irrigation. 

The net returns for powers with 'purfo' iirigation were also 

higher than that of surface irrigation farmers. The per hectare net 

returns of 'purfo' irrigation system were higher by Rs.^207.13 than 

the surface izrigation system. Thus, it couM be concluded that with 

an additional total cost of Rs,lll.l6 per hectare, the 'purfo' irriga­

tion system enabled the faixmera to realise an additional amount of 

Rs,^207,13 per hectare. This again reiterates the superiority and 

benefits of the 'purfo' irrigation system over surface irrigation in 

Puttur taluk of Dakshina Kannada district, Karnataka. 

Further, the purfo irrigation method helps for labour saving 

(or capital intensive) irrigation sj,̂ tern. The labour employment in 

'purfo' and surface irrigation system is presented in Table ii.22 in 

Chapter IV. Thus, the purfo 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 

employing the surplus labour resulting fran 'purfo' irrigation system. 
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CHAPTER VI 

SUMMARY AMD CONCmSIGN 

The investigation tias undertaken in the Dakshina Kannada district, 

Karnataka State, with the view of evaluating the investment in areca 

gardens in the district. The main objective was to find the feasibi-

lityj profitability and worthjuess of investment in different size 

groups of areca farms. The specific objectives 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 total 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 ccxqparirg the two types of irrigation systems viz., 

•purfo' and conventional surface irrigation in areca gardens. 
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Disco\3iited 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 frcm each. 

The main findings of the investigations are as follows: 

1. The avei^ge 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 faimers, respectively* Average size of the areca garden in the 

case of purfo irrigation tJas 2.01$ hectares. 

2. The establishment cost in the areca gardens included the ex­

penditure on labour, materials, investment on permanent items and the 

cost of banana inter crop* The small, medium and large growers 

requiried Rs.l7,^l.Q9 (Rs.30,5o5.09 per hectare), Rs.38,509.5l 

(Rs.30,085,00 per hectare), and Rs.66,097.33 (Rs.28,86U.22), respectively 

to establish the areca gardens. The per hectare establishment 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 a^ wells, ponds, purapsets and other machinery, 
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and the cost of planting banana inter crop came to Rs,7iji;9.17 

(RS.13,302.50 per hectare) in small gardens, Rs.l9,li21.8o (Rs.15,173.2? 

per hectare) in medium gardens, and Rs.3ii,856.29 (Rs, 11^,791.73 per 

hectare) in large gardens. The to ta l cost of maintaining in the 

successive years t i l l the bearing stage (7th year) of areca garden 

amounted to Rs.9632.12 (Rs.17,202.59 per hectare), Rs.19,087.71 

(Rs.li).,911.71 |ier hectare) and Rs.31,2Ul.OU (Rs.l3,61i2.iiO per hectaa^e) 

in small, medium and large areca gardens, respectively. 

3 . The operational cost incurred to maintain the bearing areca 

gardens included the expenditures on annual cultural operations (both 

labour and material) and other expenses. The annual to ta l labour 

costs were Rs.2271.92 (Rs.1^057.03 per hectare), Rs.ii506.38 (Rs.3520.50 

per hectare) and Rs,9191;.10 (Rs,1401^.38 per hectare) in small, medium 

and large areca gardens, respectively. 

The growers incurred a cost of Rs,13oo.uo \^tfs.im.(o,(j per nectarej, 

Rs.2980.31 (Rs.2328.37 per hectare) ard 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 e t c . , amounted to Rs.529.83 (Rs.9li6.12 per hectare), Rs.l5l2,91 
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(Rs.118,1.96 par hectare) and Rs.3236.9^ (Es. 11413.̂ 1 per hectare) in 

small, medium and large gardens, respectively. 

Thus, the average total operational costs were Rs.ijl89.83 

.(RS.7U81.88 per hectare) in ^mall gardens, Rs.8999.60 (Rs.7030.92 

per,hectare) in medium gardens arid Rs.l7,6̂ .̂0i4. (Rs.7709«62 per hectare) 

in large gardens. 

The areca growers with pepper inter crop incurred an additional 

cost of Rs.U7.50 (Rs.8ij..22 per hectare), Rs.91.60 (Rs.71.33 per 

hectare) and Bs.l6ii.22 (Rs.69.1*9 per hectare) in small, medium and 

large gardens, respectively* 

k- The average yields of arecanut were 1103.28 kg (1970,llt kg 

per hectare) in small, 2^62.53 kg (2001.98 kg per hectare) in medium 

and U768.O7 kg (2082.13 kg per hectare) in large areca gardens. 

The'study indicated that the lai^e growers realised higher net 

returns from areca, than the small and medium growers. The net 

returns among the small, medium and large gardens were Rs,920l4..U7 

(Rs.l6,li36.52 per hectare), Rs.23,505.l5 (Ite.18,363.99 per hectare) 

and Rs.50,318.99 (Rs,21,97^.86 per hectare), respectively. The gardens 

with pepper inter crop fetched an additional net returns of Rs,l4.8U.50 

http://Rs.7U81.88
http://Rs.U7.50
http://Bs.l6ii.22
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(Rs.86^.l8 per hectare), Rs.1080.70 (Rs.8i4i,30 per hectare) and 

Rs,2i;li0.09 (Rs.106U.75 per hectare) in small, medium and large gardens, 

respectively. 

5. The discounted cash flow technique was employed for evaluating 

the investment in areca gardens. A discount rate of 15 per cent 

was chosen in this study. The results indicated a net present worth 

of Rs.10,171.78 (Rs.l8,l61|.00 per hectare), Rs.28,363.72 (Rs,22,157.^9 

per hectare) and Rs.59,538.U3 (Rs.25>999.31 per hectare) for s m l l , 

medium and large gardens, respectively. 

The discounted B : G ratio was 1*̂ 3 for small gardens, 1.57 for 

medium gardens and 1.66 for large gardens. 

The large gardens indicated the h i ^ e s t internal rate of return 

of 27»53 per cent closely followed by the medium gardens with 26.68 

per cent and small gardens •̂ ri.th 26.28 per cent. 

Thus, the large gardens had the highest NPW, B : C rat io 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. 

http://Rs.106U.75
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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 investment 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 gardens, immaterial of the size groups was economically feasible 

and financially sound. 

6. The labour raandays employed in areca gardens was 2^3'lb 

{h$2,l$ per hectare), it69.11 i366,k9 per hectare) and 1122.39 {k90,13 

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

7. The comparative study of 'purfo' and conventional surface 

irrigation systems in areca gardens revealed that 'purfo' irrigation 

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 Bs,703B.90 (Es.3^01.10 

per hectare) in purfo irrigation, and Rs.8095.88 (Rs.3537.i).0 per 

hectare) in conventional surface irrigation. 
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The cost of cultivation incurred under the purfo irrigated 

garden was Us.19,613,^T {Ss.9192.92 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'ij.785.00 kg 

(2377.0^ kg per hectare) than the conventional surface irrigation with 

li.768.07 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.U8 (3i|.5»U6 per hectare), 

vihile the labour mandays employed in the conventional surface irri­

gated garden was 1122.39 (1̂ 90.13 per hectare). 

The net returns realised were Rs,50,81+7.01 (Rs,25j209.85 per 

hectare) and Rs.U55778.ll (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. 

CONCLUSIONS 

1. The results of the study indicated that the investment in 

arecanut enterprise is economically feasible and financially sound, 

irrespective of the size group. However, the results of discounted 

http://li.768.07
http://Rs.U55778.ll
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cash flow measures revealed that, if any 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 period which is a common rough means 

of chosing between investment in business enterprises, especially 

where there is a high degree of risk and low capital base, indicated 

that the preference may be for small and 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 a M large areca gardens, the growers realised a higher 

returns from areca as well as banana inter crop during the establish­

ment 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. 

,k- The study revealed the possibility of getting higher net returns 

per unit area in case of large gardens than the small and medium gardens, 

thus,indicated more efficient management of large gardens which is 

contrary to the general understanding. 



5» Arecanut enterprise provides enjjloyraent for both skilled and 

unskilled labourers. The large gardens provided the highest mandays 

of employment followed by medium and small gardens. The enterprise 

provides employment throughout the year and the employment could be 

increased further by adopting inter cropping in the gardens m-th inter 

crops such as pepper, banana, cocoa etc. 

6, With regard to the two irrigation systems in areca gardens, 

the 'purfo' irrigation system was found superior over the conventional 

surface irrigation syste ra in terras of less cost of irrigation and 

more net returns, Fiurbher, 'purfo' irrigation method is labour 

saving technique and heince 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, efforts should be made 

to provide adequate financial facilities for the needy farmers who 

wish to. adopt the 'purfo' irrigation method. 

7. The study, on the whole, indicated the reraunerativeness of 

-tiie arecanut enterprise in the Dakshina Kannada district of Karnataka 

and hence there is a scope for extending financial facilities through 

institutional agencies to encourage arecanut production. 
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Appendix 1 

Arecamit exports between 1957-58 and 1978-79 

Year 

1957-58 , 

1959-60 

196ii-65 

1966-67 

1970-71 

1975-76 

1977-78 

1978-79 

Quantity 
exported 

(tons) 

199 

200 

210 

210 

220 

560 

520 

580 

Value 
earned 

(Rs.crores) 

0.09 

0.12 

O.lit 

0.15 

0.20 

0.66 

0.68 

0.79 

Arecanut export 
as a percentage to 
the to ta l exports 

O.OIU 

0.019 

0*017 

0.012 

0.013 

0.013 

0.011 

0.013 

Sources Directorate of Arecanut Development, Calicut. 



Appendix 2 

Details of borrowings of areca growers 

Par t icu lars 

1. Total number of farmers 
borrowed loans 

2. Humber of farmers borrowed: 
a) Short term loans 

b) Medium term loans 

c ) Long terra loans 

3 . Amount borrowed per borrower (Rs.) 

a ) Short term 

b) Mediiim terra 

c) Long term 

il. Total area of areca garden 
(hectares) served by: 

a) Short term 

b) Medium term 

c) Long term' 

5 . Amount borrowed per hectare: 
a ) Short teiro 

b) Medium term 

c) Long term 

Growers with 

Small 
gardens 

(7$) 

lit 
(70) 

• k 
(20) 

3160.71 

3250.00 

-

7.08 

2.07 

-

6250.00 

6280.19 

— 

Medium 
gardens 

12 
(60) 

12 
(60) 

3 
(15) 

1 
(5) 

li666.67 

3666.67 

2U00.OO 

12.92 

3.92 

0.81 

it33i4.36 

2806.12 

2962.96 

Big 
gardens 

11 
(55) 

U 
(50) 

2 
(10) 

3 
(15) 

6363.6U 

10000.00 

6500.00 

20.63 

3.86 

5.ii8 

3393.12 

5181.35 

3$$d*39 

Figures in the paranthesis indicate percentages to the 
to ta l number of sample farmers. 


