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Abstract

- A field investigation was undertaken to study the influence of varying levels of NPK fertilizers and planting densities on
the soiar energy interception and growth performance of perennial psciophytic cardamom. It was found that light penetration
to the-canopy enhanced with increased nutrient levels, whereas it was reduced with increased planting density. All the
growth characters (plant height, number of tillers and leafiness i.e. number of leaves) showed improvement with increased
trient levels whereas they showed negative trend with increased plant densities.

nutrition and planting density indirectly influence the
light interception in the cardamom canopy through their
effect on til'lering and other growth parameters. Hence,
a study was undertaken to investigate the effect of above
inputs on solar light interception and growth characters
of cardamom.

Material and methods

The study was carried out at Indian Institute of
Spices Research, Cardamom Research Centre,
Appangala, Madikeri, Kodagu, Karnataka situated in
heavy rainfall region (2679 mm) and at an elevation of
1006 m above MSL. The soil is predominantly kaolinitic
having a pH of 5.3. The organic matter content in top
layer is high (3.86%), but the soil is generally low in
available phosphorus and potassium. The experiment was
laid out in a split plot design with three levels of nutrient
combinations in main plots (50:25:100, 100:50:200 and
150:75:300 kg NPK/ha) and five planting densities in
subplots ( 2x 2 m = 2500 plants/ha, 2 x 1.5 m = 3333
plants/ha, 2 x 1 m = 5000 plants/ha, 2 x 0.75 m = 6666
plants/ha and 2 x 0.5 m 10,000 plants/ha) with two
replications. The seedlings of cardamom were planted at
the end of September, 1983. The experimental plot had
a gentle slope of 5-8 per cent in north-south direction.
Besides imposing fertilizer treatments as per the schedule,
other cultural operations and plant protection measures

f1CUltura| Sciences, Dharwad-580 005, Karnataka.
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Table-1. Tillering and leafiness

in cardamom as influenced by NPK level

s and planting density

Foot candles

Number of tillers

Number of tillers

Number of green
leaves per clump

Plant height g per clump at MAP
Treatments (cm) at 22 ;;;r ;1:;11) a 45 MAP at 45
MAP
147.30
A 19.35
Fertilizer levels (NPK, kg ha™) 171.20 13.83 23.58 161.20 ‘J
50:25:100 195.90 19.95 phigys 199.40
100:50:200 216.50 24.96
+75:300 ]
150.75) 27.83 33.32 2132 :33?1’ yd il '//
ing (m 57 ; 30 ' TR e i
spacn2 i ¢ li-gz 83 9493 ig 20 150.50 Si(in1n) $30s150) S¥1xtm) SU(x075m) 55(2x05m)
; 5 ' 144.50 "
2x15 204.83 19.7 18.67 ; Spacing
2x :)_’5 212.17 i:‘)?l 15.97 98.00 .
2x0. 216.17 ’ ase of canopy
2x05
: f 5.61
For comparing means 0 0.36 o
o . 24.16 radiation intercepted at the top and base of cardamom at
Fertilizer levels (L) 6.60 g zg 1.55 different plant population density
SEm 0.05) 28.41 :
LSD (P=0. 20.04
; 1.47 lted in significantly higher intensity of
Plant population (PP) 4.52 1.03 1,02 43.67 sulte ‘ In signiticantly higher c"f Y0
SEm % 9.87 2.25 at the base of the clump (54%). This was

LSD (p = 0.05)

MAP : Months after planting
NS : Not significant

LTR (%)
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I and other two essential macro-
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nitrogen and naturally occurring
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SIS the source of energy to support
division and expansion, etc.
Nl rate increases the demand for
May be accomplished through
€s, leaf area, number of tillers
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etc. This chain of reactions
growth and yield.

result in improvement in

Phosphorus plays an important role in photosynthesis
because of its involvement in energy transfer system.
The available phosphorus and potassium content of
cardamom growing areas is intrinsically low and there
is no buffering capacity of the soils to replenish the K
removed either by crop or by leaching [1,5]. In this
investigation also, growth and leafiness (number of
leaves) showed substantial improvements upon the

application of increased leyelseafs nutrients. Earlier
studies did indicate the similar response elsewhere [7].

Effect of plant densities on light interception and
growth

With regards to planting density treatments, although
the results were statistically not significant, increased
planting density resulted in lesser penetration of light
through the cardamom canopy (Figure-2). Plant height
increased and number of tillers and green leaves reduced
with increased plant density (Table-1). This could be
due to over crowding of plants which resulted in
competition for growth factors, particularly light. The
extent of light interception increased due to over
crowding. Under such circumstances, self-shading
phenomenon sets in thereby resulting in the shading of
lower leaves which get under illuminated thus reducing
the photosynthetic efficiency. As plant density increases
the growth rate per plant falls below that obtained from
plants grown in isolation without interference. Close
proximity of neighbours causes sub-optimum absorption
of nutrients and utilization of growth factors and so there
is sub-optimum distribution of growth resources in the
plants. The resulting reduction in growth per plant and
yield is compensated for by the overall total production
from a large number of plants growing in an unit area.
Hence, at the optimum plant density of sole crops, the
production per unit area is optimal [6].

It can be concluded that for a satisfactory growth of
cardamom, application of NPK @ 150:75:300 per ha

and planting at a spacing of 2x1 m (5000 plants/ha) is
essential.
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