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Fina! Report

CENTRAL PLANTATION CROPS RESEARCH INSTITUTE
KASARAGOD-670 124, KERALA

RPF I

Project No. Raeie I.2(643)
1978 —1988 Date of Start: Judy 1978

Since the gestation paried for srecanvt is mueh lengew
than thas for sther oreps and since its eosemente 1ife fs
grester than 30 yoors (eut of Waich she pre-bosring stage
oF the peried of £irst 7 years after plantation wsually
invelves casts and dees not yield any returas), the time
slonmnt in the esleviation of cest and return was tahem
mawmm;mwmwutyuammmm
with the help &F the & major Seshniqes. These are:

1) Py Bask peried (Fmp)

$4) Net yrssemt velue (NPV)
$11) Interssl rete of retura (MR )
iv) Beuefit esst raties {%R)



Estimstes of varieus ceats in arecanut and ether creps
presented in table-~1 indicated that *"Cest A, exhibited pesitive
relatien with the size of farm while cest B and C did met indicate
such trend in srecanut. Among the intercreps only in banana and
pineapple all the three types of cests indicated pesitive
relation with the size sf farm. Betelvine exhibited highest cest
C per hectare fellowed by ginger, turmerie, bansma and pinespple”,
sane trend was ebserved in case of cest 11. In case of cest
betelvine exhibited highest cest fellewed by turmeriec, ginger,
banana and pineapple,

Cest of preduction per quintal fer arscanut werked eut
te be B, 174.44 for smel)l farmers, k,154.75 feor medius farsers,
8,205.35 for large farmers and k.1950.50 fer all farmers.

YIELD IN ARECANUT AND INTERCROFSS

Details eof yield in arecanut and intercreps presented
in table~2 indicated negative relation between yield per hectare
and size of fara., Same trend wes ebserved for beteivine,
hevever, fer pineapple and banana eppesite trend was ebserved
and fer ginger and turmeric ne specific trend wvas observed,

MEAS UK FARM FIT:

Various measures of farm profits such as family labour
income (FLI), farm business income (FBl), farm investment inceme
(FIX1), gress income (GI), net income (NI) as well as eutput -\nhul
ratie (0/1) in arecanut and intercroeps presented in table-3
indicated that "all these measures except for sutput input ratie
exhibited positive relation with the size of farm in arecsmut®,
Output-input ration was highest on large farms fellowed by
small farss snd medium ferms. “Among the intercreps in pineapple
all the measures of farm prefits exhibited positive relation with
the size of faram while in betelvine epposite trend was ebserved®,
In banana all the measures except eutput input ratien exhibited
positive relation with the size of farm, In ginger and turmerie
ne specific trends were ebserved,

The abeve analysis of costs and returns fer arecanut and
inter-=crops is based on orude ssasures vhich did not take in
te conaideration time element, However, as explained in analy-
ticel toels in chapter 1, profitability in arecanut crep with
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FRiation With The s1zZe of farm whiie cest B and C did net indicate
such trend in srecanut. Among the intercreps only in banena and
pinespple all the thres types of cests indicated positive
relation with the size of farm, Betelvine sxhibited highest cest
C per hectare followed by ginger, turmerie, banama and pineapple®,
same trend was ebserved in case of cest Aye  In case of cest
betelvine exhibited higheat cest fellewed by turseriec, ginger,
banena and pineapple, -

Cest of preduction per quintal fer arecanut werked out
te be k. 174.44 for small farmers, K,194.7% for medium faraers,
B.205.35 fer large farmers and k.190,59 fer all farmers.

YIELD IN ARECANUT AND INTERCROPS s

Details of yield in arecanut and intercreps presented
in table-2 indicated negative relation between yield per hectare
and size of farm. Same trend was ebserved for betelvine,
hewever, for pineapple and banzna eppesite trend was cbserved
and fer ginger and turmeric no specific trend was observed.

MEASUKES OF FARM PROFIT:

Varieus measures of farm prefits such ag fanily labour
income (FLI), farw business income (FBI), farm investaent inceme
(FII), gress income (GI), net income (NI) as well as eutput.iwhul’
ratie (0/I) in arecanut and intercrops presented in table~3
indicated that "all these measures except for sutput input ratie
exhibited positive relation with the size of farm in arecsnmut®,
Output—input ration was highest on large farms feollowed by
saall farms and medium farms. "Among the intercreps in pineapple
all the measures of farm prefits exhibited positive relation with
the size of farm vhile in betelvine epposite trend was ebserved”,
In banana all the measures except output input ratien exhibited
positive relation with the size of farm., In ginger and turmerie
no specific trends were ebserved.

IN ARECAN

The abeve analysis of costs and returns for arecanut and
inter~crops im based on crude messures which did net take in
te consideration time element., However, as explained in analy-
tical teels im chapter I, profitability in arecanut crop with
a lenger gestation peried has te be studied after taking inte
consideratism the time elemsent by discounting the cests snd re-
turns. Analysis of such discounted measures is sttempted in
fellowing paragraphs.



The four measures of prefitability namely pay back period,
NPV, IRR and BCR presented in table-~h give the following results:

Pay back period: 1t is a crude measure and te Jjudge the prefi-
tability one has to obtain informatien on the maximum pay back
peried desired by arecanut growers, in the present study infer-
mation collected from the sample growers indicate that the
maximum pay back period desired by the sample growers ranged from
10 te 12 years. The actual pay back peried computed ranged from
8.77 years to 9.53 years. Thus the cemputed pay back peried was
less than the maximum pay back peried desired by the sample gro-
wers. Hence, accerding te the criterion eof pay back peried are-
canut cultivation was profitable.

Net Present Value (NPY): The NFV at 10 per cent discount rate

renged from k,47874 for medium farmers to k.54420 for large faraers.
Even at higher discount rate of 12 percent NiV ranged from k., 32507
in medium farmers to ®.35052 in large farmers. These values of

NPV were positive and quite high, hence, acceording te the crite-
rien of NFV arecanut cultivation was profitable,

lnte Kat Ret $ The IRF ranged from 24.48 percent
in medium farmers to 24.87 percent in small farmers., It was msuch
greater than the cost of berrowing the capital, which ranged
from 9 to 14 percent, fer berrowings from coeperatives and comm=
ercial danks in the region., Thus sccording to the criterion of
IFR arecanut cultivation was profitabdle,

Bepefit Cost Ratie (BCR): The Benefit Cest Ratio st 10 percent

of discount rate ranged from 2.315 in medium farmers to 2.480 in
large farsers. Even at higher rate of discount of 12 percent

it ranged from 2,048 in medium farmers to 2.183 in small farmers.
In all the size groups it was greater than wnity hence according
te the criterien of BCR also arecanut cultivation was profitable.

Replacement Perigd: The average annual returns help us in deter-
mining the replacement peried of arecanut trees.

Arecanut has a preductive life of about 60~70 years and the
farmers cut down the trees when they become uneconoamic and replace
them by nev plantations. In the whole period of growth of
arecanut, the first 7 years involve only ¢ost and ne returns,

From 7 to 10 years there is initial lov bearing stage. Froam 10
to 20 years the yileld gees on increasing. IFrem 20 years cawards
the yield goes on declining but after 350 years declines faster.
Usually the farmers outdown the trees after 50 years when the
Yields are so low that gardens become un:eenonie. Thus the re-
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peried desired by arecanut growers, In the present study infer-
mation collected from the sample growers indicate that the
maximum pay back period desired by the sample growers ranged from
10 to 12 yeara, The actual pay back periocd computed ranged from
8.77 years te 9.53 ysars. Thus the cemputed pay back peried was
less than the maximum pay back pericd desired by the sample gro-
wers., Hence, accerding to the criterion of pay back peried are-
canut cultivation was profitable.

Net Present Yalue (NPY): The NFV at 10 per cent discount rate

ranged from k,47874 for medium farmers to &.54420 for large farmers,
Even at higher discount rate ef 12 percent NEV ranged from k., 32507
in medium farmers to &,35052 in lzrge farmers. These values of

NPV were positive and quite high, hence, accerding te the crite-
rion of NFV arecanut cultivation was profitable,

lnternal Kate of Return (IRR): The IRK ranged frem 24,48 percent

in medium farmers to 24.87 percent in small farmers, It was much
gresater than the cest of berrowing the capital, which ranged
from 9 teo 14 percent, for berrowings from coeperatives snd comm~
ercial banks in the region., Thus sccording to the criterion of
IFR arecenut cultivation was profitable,

Benefit Cost Ratie (BCR): The Benefit Cest Ratio at 10 percent

of discount rate ranged fream 2.315 in medium farmers to 2,480 in
large farmers, Even at higher rate of discount of 12 percent

it ranged from 2,048 in medium farmers te 2.183 in small farmers,
In all the size groups it was greater than umity hence according
to the criterien of BCR also arecanut cultivation was prefitable,
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R comen 3 The average annual returns help us in deter-
mining the replacement period of arscanut trees,

Arecanut has a productive life of about 60-70 years and the
farmers cut down the trees when they become uneconemic and replace
them by nev plantations, In the whele psried of growth of
arecanut, the first 7 years involve only cest and no returns,
From 7 to 10 years there is initial low bearing stage, Froa 10
to 20 years the yield gees on increasing., Frem 20 years onwvards
the yield goes on declining but after 30 years declines faster,
Usually the farmers sutdown the trees after 50 years vhen the
yields are so low that gardens become uneconeaic, Thus the re-
placement period for a garden depends upon the rate of decline
in the yields after 20 years,
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The average annual returns (AAR) can be computed by dividing

the NPV by the present value of an annuity of rupee one ever the

1ife of the project, At a discount rate of 10 percent, the

present value of rupee 1 received at the end of each peried (years)

for 40 periods (years) is %.9.779 and at 12 discount rate it is

k,8,244, The formula feor average annual return is as follows:
NPV

Present Value of annuity of Re.1 fer 40 years.

AAR =

The AARs computed at 10 and 12 percent discount rate presented

in table-§ indicate that so long as Net Returns (Revenue ~ Cost)
are greater than k.4240 for amasll farmers, h.3943 for medium

faraers and K.42%2 fer large farmers, the arecanut palms should

net be replanted. In other words eld arecanut palus (trees) on
small farams should not be replaced by new palms until net returns
from old palms do not fall below k,4240 per hectare, Similarly

old trees on medium and large farms should not be replaced by

new trees until npet returns from old trees do not fall below

k.3943 per hectare on medium farms and below k, 4252 per hectare

on large farms. Thus on this basis no arecanut gerden of the sample
farmers needs to be replanted since none of the sample gardens
reported net returns (upto 40 years of age) below the average

annual returns coaputed abeve.

CROPPIN

ATTERN ww ARECANUT AND 1INTERCKOPS:

Average area under arecsnut gardens per farm for the sample
was 0,45 hectsres and it increased with the size of farm as is
evident from table-6. This area fer large farmers was more than
3 times that of small farmers and more than 1Y¥2 times that of
madiun farmers. The main intererops grown by sample farmers
were pineapple, banana, turmeric, ginger and betelvine. Among the
intercrops betelvine eccupied maximum progartion of the total area
under arecanut (5.62 percent) followed by bsnsna (4,29 percent),
plneapple (1.68 percent), ginger (1.47 percent) and turmeric (1.13
percent). Of the total ares under arecanut all the five intercreps
together accounted for only 14,19 percent while 85,81 percent of
the area was without amy intercrop, Propertion ef ares under
banana declined with the increase in the size of farm while that
under ginger exhibited opposite trend, Other intercreps did net
exhibit any defiuite trend in relation te size of ferm, Further,
betelvine alse accounted for the highest preportion of the grosw
area gown plus ares under arecenut (0,48 percent), follewed by



life of the project., At a disceunt rate of 10 percent, the

present value of rupee 1 received at the end of esch period (years)

for 40 periods (years) is k.9.779 and at 12 discount rate it is

k.8.244, The formula for average annual return is as follewa:
NPV

Fresent Value of annuity of Re,1 fer 40 years.

AAR =

The AARs computed at 10 and 12 percent discount rate presented

in table-$ indicate that se long as Net Returns (Revenue — Cost)
are greater than k. 4240 for small farwers, h,3943 for medium
farmers and B.4252 for large farmers, the arecanut palms should
not be replanted. In other words sld arecanut palaus (trees) on
smzll ferms sheuld net be replaced by new palas until net returns
Irom old palms do not fall below k. 4240 per hectare, Similarly
old trees on medium &nd large farms should not be replaced by
new trees until net returns from old trees do not fall below
k.3943 per hectare on medium farms and below K, 4252 per hectare
on large farms. Thus on this basis no arecanut gerden of the sample
faruers needs to be replanted since none of the sample gardens
reported net returns (upto 40 years of age) below the eversge
annuel returns computed abeve,

CROPPI ATTERN _aw ARKCANUT AND INTERCHOPSS

Averags area under arecanut gardens per farm for the sample
was 0.45 hectares and it increased with the size of farm as is
evident from table-6. This area for large farmers was more than
3 times that of small faruwers and more than 1¥2 times that of
mediua farmers. The main intercrops grown by sample farmers
were pineapple, banana, turmeric, ginger and betelvine. Among the
intercrops betelvine occupied maximum propartion of the total area
under arecanut (5.62 percent) followed by benana (4,29 perceat),
pineapple (1,68 percent), ginger (1.47 percent) and turmeric (1.13
percent). 0f the total sree under arecanut all the five intercreps
together accounted for only 14,19 percent while 85,81 percent of
the area was without any intercrop, Propertion ef area under
bansna declined with the increase in the aize of farm while that
under ginger exhibited opposite trend, Other intercrops did net
exhibit any defiuite trend in relation to size of faram, Further,
betelvine alse accounted for the highest prepertion of the grosyw
area sown plus area under arecanut (0,48 percent), fellewed by
banans (0.36 percent), pineapple (0.14 percent), ginger (0,12 per
cent) and turmeric (0,10 percent).



Table-1: Estimates of various costs in arecanut end intercrops

(Ra./hectare)

ﬁ: Size group

Arecanut Benmana Pineapple

Betelvine Ginger iur--
ie

1. Small A.‘

2, Medium A.'

3. large A

c

1230.69
2523.86
3358.00

1503.42
27%3.72
3642.00

1549 .91
2504,30
3415, 00

1108.45
1296.45
1720,00

1366, 45
1523.45
1925.85

1719.34
1797. 34
2248.54

1212.20
1399.70
1760.80

1595.60
1552.60
1956.10

1474,.60

1659.85
2022,15

2309.37
2530.70
4064, 00

2434,01

2593.07
4585.20

2612.83
2685.9%
4130,39

2244,62 23506, 34
2436,93 2494, 44
2783.08 2782,.90

1594.57 1904, 64
2154.57 2061.71
2483,1% 2330,00

2210,50 2273.33
2288.71 2351.33
2673.74 2601,33

_-ﬂ----“h-----”-‘*“-Q”b-ﬁ----'-‘_-‘nﬁ-

4, All farms A,'
B
c

1430, 44
256%9.71

1464, 38
1593.21

34h4,00 2022,37

1361.95
1484,90
1963.37

2518.38
2637.30
4240,21

2150,87 2126.34
2263,57 2267.27
2632,62 2535, 31




Table~2: Yields per hectare of arecanut and intercrops.

W
“:: 8ize group Arecanut Pineapple Banana Ginger Turmeric Betelvine
1 Small 19.25 40,00 34,00 26,15 40,38 20.35
2., Medium 18.70 by, 91 39.00 20,57 32.93 18.57
3. Llr‘l 16.63 “.95 44,50 29.5% 41,00 15.88

i i WD WE A 4 G M GE WD S S Ep M W a@b B AR N W Eb W S TE T AR W SR B ER A e @ Am W Gk S

4, Al)l farms 18.07 ”02‘ 40,30 26,70 37'“2 17.28




Table-3: Measures of farm prefit
be. Size growp Arecanut Pimespple DBaname Ginger Turmerisc Betelvin
1. Small FLI  11284.14 1400,30 1253.5% 1293.84 967.10 6033,30
FBI  12577.31 1587.80 1441,%5 1486.15 1155.20 62%4.63
ra 11743,17  1226.70 1018,00 1140,00 866.74 4721,33
GI 13808,00 2800,00 2%50,00 3730,77 3461.54 3564.00
N 10450,00 1039,20 830,00 947.69 678.64 4500,00
o/8 .11 1.59 1.48 1.34 1.24 2.11
Ratio
2. Mediwve FLI  11996.28 1725.83 1401.55  931.14 901,70 $322.68
FBI = 13246.58 1882.83 1558.55 1091.14 13%6.77 Sk81.74
PII  12358.30 1479.33 11%6.15  762.57 790.48 3489.61
GI 14750,00 3278.43 292%,00 3085.71 2963.41 7915.75%
NI 11108,00 1322.33  999.15  602.57 633.41 3330.55
gﬁ“ 4,05 1.68 1.52 1.24 1.27 1.73
3. large FLI  13684.70 1862,15 1540,16 1980.52 1338.67 4hk2, 01
FBI  14639.09 2047,40 168,16 2058.73 1416.67 4515.11
FII  13728.39 1577.85 1166.96 1667.70 1166.67 3070.69
[ 16189.00 3522.00 3337.50 4269.23 3690,00 7127.96
RI  12774.00 1499.85 1088.96 1589.49 1088.67 2997.57
g:“ 474 1.7h 1.48 1.59 1.42 1.73
4, A1l FLYI  12884.29 1870.38 1424,36 1221.35 10%4.38 4922.%8
Tarme PBI  14023.56 1993.33 1553.19 1734.05 1195.31  5041.50
FII  13149.27 1514,86 1084,05 1365,00 927,27 3438.59
GI 15434,00 3355,28 3017.57 3884.92 3521.65 75%59.88
NI 12010,00 1391.91 955,20 1252,30 786.34 3319.67
0/1 4,49 1.71 1.49 1,48 1.31

Ratio

1.78




Table-i: Measures of profitability (investment worth) in arecanut
h . “m; "
81.  particulars ——tt 50 KT OND. 1
. Small Medium Large All farms
1. Pay back period (years) 8.77(I) 9.53(I11) 9,20(ir) 9.38
2. Net Present Value
(NPY) Rs. 10% 50786 {1X) A478TA(IXI) %4420(1) 51253
12% 34956(1x) 32%07(111) 350%2(I) 34599
3. Internal Rate of
Return (IRR) % 24,87(X) 24,48(111) 24,61(11) 24,7h
4, Benefit Cost Ratie
(BCR ) at 10% 2.,465(1X) 2.315(I11) 2.480(I) 2,411
12% 2.183(1) 2.,048(11r) 2.1%2(1I1) 2,110

Figures in perentheses indicate ranks.



Table-5t¢ Average ann@Gal returns for arecanut

{Rp./hectare)

ﬁ: Particulars - S$ize

Erovp

Small Nedium

Large All farms I

1. Net Present Value
(npy)
A‘ at 108 50786 47874
“2 at 12% 36956 32507
2, PFresent value of

annuity of rupee one
for A0 years

B at 10x 9.779 $.779
C at 12% 8.244 8.244

3+ Average annual return

54420 51253

35052 34576
9.779 9.779
8.244 8.24k4

(1) at 10¥ 2% 47974 54420 12

A/B = 5193.374  4895.592

5564,986 5241,.128

1t) at 12% 3‘69%6 325% 22% 34576

12/0 - 4240,175 3943.110

4251,819 4194, 080
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13. Approximate expenditure incurred in the Project: {Give reasons for variation, if any, from origina! estimated
cost)

~¢ 35,000/«

14. Publications and material (one copy each to be supplied with this proforma)l

8) Research pape’il;."m of m mmr Flantation eyopse A amn

sanple RekoBingh
b} Popular articles "J-W“L“’ Valexnavii Neo.} ,“::ﬁw i
| (1) "Iatererop in Arees zul Rorth Bangal®
Kok ol £ < A8
c)‘Reportu ' :Mu;‘r ‘;.: o yumn & A.C.Bey); Indisa Faraing, IXXe
Theois 'm- of Arevanst Ynltiwation in Jal Platiet,

d)%’naMor?shom o”e m”% th %Mﬂ *»
te 505 § . .
‘ mdug ad m.wmua. Vittal during
24 m Annnal o Flantat
. W tMMM ,tg‘mn held ad ONCRX,

"2iade Uaiversity, as 7h.D. Tasetis.

e) Meterial developed such as new varieties of crops or breeds of farm animats, implements, products, ete.)

»e
*Frodustivity of Arssanut sultivation A snaple stud | 8
L{m. RekeBingh and Rumasvany Singh Sl?&i\-t”& s,
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16, Comments/suggestions of Project leader regarding possible future line of work that may be taken up arising
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