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Abstract

Theexperiment was conducted in Chettali, apredominantcoffee growing
Maton) as mixed crop with arabica co

of cardamom (Elettaria cardamomum
physiological characteristics were recorded using leaf chamber ana

arabica coffee in mixed cropping system. Photosynthetic rate, transpiration rate, stomata
arabica coffee. Arabica coffee recorded higher water use efficiency and lower carboxylation efficienc
bica coffee are competing each other for environmental factor. Therefore, they may not be suitable for mixed cropping systemin

and ara
the long run because of height factor and growth habit even though
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Introduction

In coffee plantations, cropping strategy has to be on
the lines of multistoryed cropping system, which aims at
raising compatible combination of crops having varying
morphological frame and rooting habits, grown together
in such amanner that their canopies tap sunlight at varying
heights and roots absorb moisture and nutrients from soil
at different horizons [2,9]. In mixed cropping system,
plants compete for light, water, soil and space.
Competition initiates when the immediate supply of a
single necessary factor falls below the combined demands

of the plants [4].

The mixed crop with shaded canopies will continue
to grow and adjust themselves to low light levels.
Mechanisms for adaptation to low light intensity include
reduced rates of dark respiration [7], lowered roots to
shoot ratio [3] and a greater leaf area/leaf weight ratio [7].
These changes increase the interception of light and
reduce the respiratory load. The CO, environment does
not change enough at the base of dense plant canopies to
affect CO, uptake because photosynthetically active
radiation rather than CO, limits photosynthesis at the
bottom of the canopies [8]. In this study efforts are made

an Insitute of Spices Research,

area in Kodagu District, Karnataka, India, to study the suitabiljl:
ffee (Coffea arabica L.). Data on micro climatic and

lyser (LCA-3). Light intercepted by cardamom was more than
1 conductance were higher in cardamom than’

y. The data suggests that cardamom

net returns are higher in mixed cropping system.

e
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to see the effect of mixed cropping of g’um. Wi

arabica coffee on micro climatic and ph
characteristics.

Materials and methods

The trial was conducted to study the com]
productivity of arabica coffee and cardamorni
cropping system at Chettalli, Kodagu District;.
India. Alternate rows of coffee (planted ini
removed in 1992 so as to introduce cardamc
crop. The soils of the experimental site
and classified as kandic paleustaf type. T
moderately acidic, rich in organic matter, 10¥
phosphorus and medium in available potas
rainfall was 1400 mm with 125 rainy
wherein nearly 2/3rd of precipitation i§
the south west monsoon. Experiment We
radomised block design with eight replication
treatments .e., monocropping of arabica COtiS
No. 795, 2.1m x 2.1m spacing),
arabica coffee (4.2m x 2.1 spacin
(C1-37, Malabar type, 4.2m x 1.5m SPa= ‘
was planted between the rows of arabiee
treatment was planted in 4000 m*.
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Mljm climatic parametersin arabica coffee
and cardamom in mixed cropping system
RbiRiiay ;
Lo ol v BN s
Monocropping  Mixed cropping

Arabica Arabica Carda- CV LSD
coffee coffee  mom (%) (P-0.05)
Light interception(%) 63.6 878 585 . 6 4B
fimol m-sec”) 871.3 7839 8012 13 | 1. 6
ative humidity (%) 432 526 525 5:5 2 s
¢ perature ( "C) 27.9 26.2 25.6 17 2..2
. 'mpcraturc ('t 267 258 233 83 22

Changes in physiological characteristics in
arabl'ca coffee and cardamom mixed
~ cropping system

Monocropping  Mixed cropping

- ST e
Arabica  Arabica Carda- CV LSD
coffee coffee  mom (%) (P-0.05)

C rate 4.8 36 4.1 72 03

5.5 2.6 81 " 56 03
0.36 0.12 048 1.0 0.04
320.1 2826 3534 1.2 4]

ements were recorded on physiological
..ph.otosynthetic rate (A) (umol CO
i ‘Etlganon rate (E) (H12"0] H,0 m'zsec‘i)z,
4 ‘.onncg (g,) (umolm™sec™), intercellular
o (C) (umolCsz'zsec']), and micro

] f:ters' such.ag light interception (%),
' _y dctive radiation (PAR) (lmol m'zsec")
dity (%), lf:af temperature (°C) and air,
} by using Leaf Chamber Analyser
Y ar({h 1993-94 from 10-12 AM on fully
: ‘ab_lca coffee and cardamom. The ratios
A/g were also computed.

SSion

Plantation ¢,
igflon Crops, the structure of overhead
ti hn of leaves in the crown decide the
& ground which can be profitably
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Table-
~ Table-3. Mean values A/E, A/g and A/C; in arabica
coffee and cardamom mixed cropping

system
) Monocropping  Mixed cropping :
arameters i
meters Arabica  Arabica Carda- CV LSD
coffee coffee  mom (%) (P-0.05)
T IRl i S VY
I. A/E P
i o 0.89 1.39 0.51 6.4  0.06
o i 13.83 30.86 841 16.1  3.04
3 i
0.015 0.013  0.01] 7.17 0.00]
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Table-4. 'Dry yield of arabica coffee and cardamom
I mono and mixed cropping system

T, SO DS
BRI,

Crop i
Yield (g/plant) Yield (kg/ha)
Saadiod (eioigny) - 7
Mono Mixed Mono Mixed
crop crop crop crop
l. Arabica coffee 1001.8 772.0 2271.1
2. Cardamom - 315 : !
31 - 499
A S S e e

E:(ﬁ);;;;edsto;‘tralsmg mixed crop species in multistoreyed
L tregesj);‘o:r;nsd[?]}. In the present study, the overhead
e Coff:e tl ne ;oli) r-l;npsltstorey.(ﬁrsttier) followed
cardalmom the third tie::l lsl;stgr:.ns :ft:iczﬂd tief’ o
planting .cardamom could reach second tier 'ued yedf 'Of
coffee will form lower tier. Vi 2

- The QHta on micro climatic varjables such as ligh
Interception, relative humidity, PAR, air tempt;razﬁr‘[
Sﬁd ‘le-af temperature are presented in Table-|. Micr;
thems;;gc parameters showed significant variation in
recordegpg;gésystem. M(?l]DCI‘Op of arabica coffee
L -0 per cent light interception which is
gfr;l IC‘al‘I[ly higher than the mixed cropping of arabica
C;)S 6(2 and carda:lnom. Light intercepted by cardamontl
(58.5 ./o) and arabica coffee (57.2%) are on par with
other in mixed cropping system. g

Photosynthetically active radiation (PAR)received b
n.mnlo.crop of arabica coffee (871.3 Ltmol m'zqec") w-y
s;gmlﬁcantly higher than mixed crop of cardz;mom ¢ d;
arabica coffee as mixed crops. Cardamom received 80‘1;]2
Kmol nfsec;l whereas arabica coffee received 783l9
tmol m™sec™. The higher PAR received in cardam(.);n '
was due to increased hei ght of cardamom in third year
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Figure 1. Planting pattern of arecanut and cardamom mixed
cropping system

Index to crops Spacing Density/ha
% Arecanut 2. 7mx 2.7m 1372
® Cardamom 2.7mx 1.2m 3086

Total- 4458

Relatively humidity was very low in monocrop of
arabica coffee (43.2%) compared to mixed cropping
system (52.5%). It is due to comparatively more openness
in a monocrop situation. The study clearly.indicated that
crop combination creates congenial climate for the
growth and development of component Crops. Air
temperature ranged from 25.6 to 27.9°C which was not
significantly different and leaf temperture ranged from
733 to 26.7°C. Monocrop of arabica coffee had a
significantly higher leaf temperature compared to
cardamom. It was due to high light interception and low
relative humidity.

Physiological parameters

The data on photosynthetic rate and its related
parameters in mixed cropping system is presented in
Table-2. All the parameters studied showed significant
variations. The photosynthetic rate was higher in
monocrop of arabica coffee (4.8 pmol CO, m’ sec")
compared to the mixed crop of arabica coffee (3.6 pmol
CO, m2sec’). Cardamom showed 4.1 pmol CO,
m2sec’!) in a mixed crop system. Cardamom recorded
higher transpiration rate (8.0 p mol HZOm'Zsec‘l)
compared to monocrop of arabica coffee (5.5 p mol H,0
m2sec’’) which was also reflected in stomatal
conductance and intercellular CO, concentration

(

(353.4 ppm). Stomatal conductance ranged from 0.1-_-
0.485 1 mol m2sec’!, whereas intercellular
concentration ranged from 282.6 to 353.4 ppm.

AIC, which indicated the carboxylation effic
(5] and A/E and Alg, indicate the intrinsic wate
efficiency of crop plants: ixed crop of arabica ¢
recorded higher water §se efficiency and |
carboxylation efficiency at gas exchange level (T
which indicates the survival strategy of arabica cof
under competition by cardamom as mixed
Monocrop of arabica coffee recorded 874g/
whereas mixed crop yield was 772g/plant in addition
cardamom 31.5g/plant dry capsules in second yearol
planting cardamom (Table-4). Even though cardamop
and arabica coffee in the mixed cropping sys
having monitory benefit, they are competing each othé
for environmental factors. Earlier studies on cas
associated crops also indicated similar results
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