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ABSTRACT

The productivity of arecanut and six intercrops {coffee, cocoa, clove, pepper, banana and
pineappte) in the high density multispecles cropplng system showed enhanced raterns per uait .

srea. Of the six intercrops fried, five showed sha

de adaptability. The annual/blennial crops used

the alrspace and |ight In the tnitial years and these crops were gradually removed from the system
as canopy of ather perennial spacies daveloped. The leaf area index of the companent crop specles
was maximum af heighis of 2 to § mater. On svalvation of soil nutrient status il was observed
that there was build up of NPX and there was scops for aulrient recycling.

INTRODUCTION

The crop production depends on the use of
resources- light, water and nutrients. There isconsiderably
higher potential for increasing the resources used in
perennial based cropping systems (Bavappa and Jacob,
1982). Multiple cropping in arecanut gardens has
received atientionin the past (Sannamarappaand Musalidharan,
1982). Two high densily multispecies cropping models
in arecanut and coconut have been laid out in 1983
and preiiminary results were reporled (Bavappa el al.,
1986). The basic objective in high density cropping
system is lo increase crop productivity per unit land
area and efficient resource use. Arecanut transmits
up to 40% of light through Hs canopy when planted
with a recommended spacing of 2.7 x 2.7 m and
the air spaces under this can be utilized for cultivating
suitable crop species. The pattern of light profile
within an arecanut canopy and some physiological
changes in the intercrop species have been studied
garlier (Balasimha, 1989). The results of an experiment
on the arecanut based high density multispecies cropping
system are presented here.

MATERIALS AND METHODS

The experiment was laid out in 1983 at the
CPCRI Regional Station, Vittal {12.25°N, 75.42°8),
with six different intercrops viz., cocoa, coffee, clove,
pepper, pineapple and barana in one heclare of 17-

year old irrigated arecanut plantation. The detailed
layout is presented in an earlier paper (Bavappa ef
al, 1986). The plants were irrigated during dry months
through sprinklers of 30 mm waler at {W/CPE of 1.0,
and the crops were ferlitized at recommended levels
for each crop. The pre-experimental soil charactaristics
are given in Table |

Banana was gradually removed from the system
after the third year of planting and pineapple and
colfee were removed after the fourth year,

The caﬁopy shape of individual crops was assumed
{o be in a certain geometric shape and canopy area
calculated with suitable formulae. Plant growth char-

Tablel. .Pre-experimental nufrient levels in the

arecanut garden (1983)
Soil depth OrganicC PO, KO

(em) P % (pm) (pm)

Arecanut basin ‘

0-25 6.7 1.05 60 190
25-50 6.5 060 38 158
50-75 6.3 045 15 132

Interspace

0-25 5.7 093 20 154
25-50 - 57 047 16 126
50-75 5.6 042 4 117

* Contribution No. 767, C.P.C.R.I Kasaragod
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“aclers and biomass gstimations were recorded during
September every year (Bavappa ef af, 1986). The

photosynthetically active radiation (PAR) was measured °

at various heights in different canopies using quantum
radlo meter during 1984, 1985 and 1988. The stratified
leaf area index was also computed from the primary
dala on destructive samples of the intercrop species
and data for 1988 are presented. The nutrient added
annually as fertilizers, racycling; rainfall etc. was
estimated in 1988. "Composite soil samples from 0-
25, 25-50 and 50-75 cm depths from basin of crops
and interspaces in 1988 is., afier 5 years of starting

the experiment were collected. The estimation of P,

K, organic carbon and soil pH was made by methods
described by Jackson (1960). Calcium was estimated
by.using atomic absorption spectrophotometer {Model

K.B. Abdul Khader, D. Balasimha and N.T. Bhat
2380, - Perkin-Elmer),
RESULTS AND DISCUSSION
~ The data on the biomass and leaf characteristics
after 5 years of study are presented in Table Il. The

dry matter partitioning and harvest index in banana
and pineapple showed highar harvest index in banana

(0.45) as compared to pineapple (0.26).

The yisld of arecanut was monitored since 1983-

84 after starting the experiment and the year-wise

“ yield of arecanut, pineapple,banana, coffee, cocoa

" and pepper are presented in Table 1l. Ths response

to package was observed from the second year of
the treatment. The yield increase. appeared to be

Table IL. _ Leaf ai'ea and leaf area index 6f.grec§nut and 'rinter'c,t"ops ‘

Plant Total standing Leaf o
Crop  population ' 'Biomass area/plant : LAI_I LAlI
(No./ha) (tha) ) (plemt”) - (b
‘Arecanut 1300 2444 17.91 197 233
Peppér 1300 349 24.05 21.86 313
Banana - 390 - 2.68 8.71 - 0.68 034
Cocoa 210 3.10 109.93 " 6.86 2.30
Clove: 180 0:61 _ 7.82 194 0.14
Coffes © 780 0.50 393 1.99 031
Table IIL.  Yield of different crops (in kg/ha)
SL e o . Year -
No..” —F%  yoa4 1985 1986 1987 1988 Remarks
1. Arecanut 1582 2490 4130 . 3507 3832
(Chali) ; |
© 2. Banana - —_ 2650 2146 1421 .5 390.5 Removed
(Fruit) © in 1986
3.. Pineapple — 1263 419 244 427
(Fruit)
4. Pepper — — 45 319.5 1418
(Dry pepper)
5.-° Cocor —_ — 71 941 1084
_ (Pods) .
6. Coffee — —_ - 10 305 68 Removed
(Dry beans) in 1988
7. — —_— —_ —_— —_

Clove
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by and large due to the cropping system adopted
and the organic matter recycling, As compared to

the pre-expefimental nutrient fevels therawasa significant
nutrient build up in the arecanut basins especially”

in the case of P,0, and K,0. This increase in soil
fertility had reflected in increase in yield of arecanit,

Banana was found tg be a successful intercrop
in the initial years and was removed gradually as
it was interfering with the growth of other component
crops due lo excess shade. The highest yield of
9650 kg of banana was obtained during the second
year. Pineapple was removed as it was uneconomical.

Among all the inter and miXed crops pepper was found

to. be one of the highly profitable intercrops in the
system. The maximum yield was obtained during

5th year of planting (1418 kg/ha). Though peppet

is prone to diseases in arecanit garden, by systematic
and regular plant protectios measures couped with
approved package of cuftural. practices as well as gap
fitlings it could be considsred as one of the most
successful intercrops. T

wor
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In the case of cocoa, there was a steady increase
in"yleld-since the commencement of bearing. During
the 5th year, the yield obtained was 1084 kg. Coffes

- was removed from the- system due to unsalisfactory

parformance at the lower altitude. Clove had starled
flowering during the 6th year of planting.

The overall results of the high density cropping
system revealed thal in arecanul garden there is a
better scope for increasing the income per unit area.
Another interesting feature is that none of the crops
trled affected the yield of -arecanul adversely.

' Approximately55-@0%’01‘pﬁﬁtosynmeticauyactive

" radiation (PAR) was intercepted by arecamut canopy

depending on the season and time of the day (Fig.1).

. The rest is transmitted and. avaitable for the inlercrops

occupying diffarent heights! of the air space. The
stratifiag sampling done during 1986 gava & precise
distribution of the LAY a¢ diffterent heigits and the

levels of transmitted light (Fig. 2).

——1_ TR
e JULY

——ss OCTOB
——— JANUARY

1 'l J

20 L 1 [l
06 08 10 12

14 16 18 20

TIME OF DAY (h)

Fig. 1 : Interception of light by arecanut canopy (Mean of 1984 and 1985)
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Fig. 2 : Leaf area index and light penetration in the arecanut HOMSCS (1988).

are of pepper (A}, banana (B), cocoa {C),

The component species of a high density crop-
ping systsm may be complementary in temporal and
spatial sense, by sxploiting different soil depths and
airspace {Trenbath, 1974). The differences in’ the
tamporal arrangemant viz., the two short duration crops
{banana and pineapple} provides for enhanced biomass
production during the early years. - These have been
gradually remaved after third year when the canopy
of other perennial spacies have developed substantially
to occupy the airspace, The LAl and light profiles
atdifferant heights clearly indicate the relative competition
for light among the component species. The crop
species with eaf greas at higher strata is at an advantage
to harness light energy. When such canopies become
large enpugh to intercept most of PAR, the component
species at lower levels are at a disadvantage and
have to be subsequently removed from the system.
The success of any intercrop species also depends
aon ils ability 1o adopt to shade. Five of the species

S

Leaf areas rehfesented
clove (D) and coffee (E) - :

selected in the present study showed some degree
of physiological adaplation (Balasimha, 1989).

The soil nutrient factors were examined in soil
layers of monocrop .and HOMCS and the data are
presented in Table IV. [n the HDMCS, the ranges

- of nutrients were organic C 0:34 - 1.20%, P,0, 19

- 1852 ppm, K,0 108 - 421 ppm and Ca 83 - 193
ppm as compared to organic C 0.57 - 1.95%, P,0,
8 - 81 ppm, K,0 81 - 234 ppm and Ca 215 - 323
ppm in arecanut monocrop during 1988 (Table V).

There was greater scope for internal recycling
of plant nuttients with increased production- of crop
residues which can be efficiantly utilised for moisture -
conservation and supply of organic matter (Tabls V).

Due to the favourable pado-scological con-
ditions in the soil, the microbial load was high (Bavappa
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Table IV. Soil characteristics in HDMSCS and monocrop of arecanut (1988)

Crop Soil depth Scil characters
(em) pH OrgC®%) PO, (ppm) KO (ppm)  Calppm)

High Density Cropping System .
Arecanut + - 025 46 1.20 1852 421 191
Pepper 25-50 43 066 - 152 260 125
_ . 50-75 4.7 042 48 21 148
Clove 0.25 49 1.02 1700 425 193
25-50 4.1 074 339 289 180
50-75 46 034 . 56 226 174
Coffee 025 5 1.09 532 . 108 156
25-50 5.2 0.73 93 131 178
50-75 55 0.54 2% 147 162
Cocoa 0-25 45 090 498 382 98
25.50 42 0.66 57 241 83
50.75 52 0.37 19 189 131
Interspace 0-25 53 . 0.80 127 101 152
of arecanut 25-50 53 0.56 14 189 133
5075 53 034 9 166 305

Arecanut monocrop _ ‘
Arecanut 025 59 145 81 24 323
2550 6.0 0.87 . 16 81 29
) 50-75 59 057 - 8 . 84 215
Interspace 0-25 57 092 1n 46 176
of arecanut 25-50 57 0.67 8 55 192
50.75 59 037 6 45 174

Table V. Nutrlent budget in the HDMSC system during 1988 (kg/ha)

Components N POy K0

Nutrients added by fertilizers 234 104 330
Nutrients added by organic recycling B [ ] 20 105
Nutrients added by microbial biomass 135 16 —
' Total nutrients added : 470 140 435
Total nutrients removed : : 120 20 134

gl al, 1986) which finally adds to the nutrient pool. ACKNOWLEDGEMENT
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