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EFFECT OF PLANT DENSITY AND NUTRIENT LEVELSON YIELD IN CARDAMOM
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Abstract : A field experiment was conducted over a period of five years to understand the tillering
pattern and yield in cardamom as influenced by various nutrient combination levels and planting
densities. At 22 and 45 months after planting, the bearing, non-bearing and total number of tillers
showed significant differences due to nutritional as well as planting density levels. Increased level of
nutrient combination improved thetillering and yield whereas increased planting density depressed the
tillering but increased yield. The interaction effect of these two factors also caused significant
differencesintillering. A nutrient combination level of 150:75:300kg N:P,04:K,O per haand planting
density of 5000 plants per haat 2 m x 1 m were found to be ideal for optimum tillering and yield in

cardamom.
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INTRODUCTION

Low productivity in cardamom in India is
mainly attributed to application of little or no
externa nutrient source like fertilizers. Due to
heavy rainfall and undulating topography in
the cardamom growing aress, leaching and
run-off losses of nutrients are common in such
s0ils. Besides, continuous cultivation on the
same piece of land leads to depletion of
nutrients resulting in poor growth and yield,
thus necessitating the application of balanced
dose of nutrients for realisng sustained yield
(Mohankumar and Hegde, 1983). In a pere-
nniad rhizomatous, psciophytic cardamom,
planting density and planting geometry are
very crucid non-cash inputs for maximum
productivity and optimum longevity (Mayne,
1951). Hence, the present study was under-
taken in order to understand the growth
response of cardamom in terms of its tillering
ability and yield to various nutrient levels and
planting densties.

MATERIALSAND METHODS
The studies were carried at the Indian Institute

of Spices Research, Cardamom Research
Centre, Appangala situated in heavy rainfall

region (2679 mm) at an elevation of 1006 m
MSL. The soils are predominantly kaolinitic
and clayey having a pH of 5.3. The organic
carbon in top layer is high (3.86%) and it is
generaly low in available phosphorus and
potassium. The experiment was laid out in
split plot design with three levels of nutrient
combinations in man plots (50:25:10,
100:50:200 and 150:75:300 kg N:P,O4K.,O
ha') and five planting densities in subplots (2
mx2m= 2500 plantsha’, 2mx 15 m =
3333 plants ha'!, 2 mx 1 m = 5000 plants
ha!, 2 mx0.75 m = 6666 plantsha' and 2 m
x 05 m = 10,000 plants ha*) replicated twice,
using the seedlings of PV, (Maabar prostrate
type) on 28th September, 1983. The experi-
mental plot was having a gradual dope of 5-8
per cent in north-south direction. Beddes
imposing fertilizer treatments as per the plan,
other cultural operations and plant protection
measures were carried out as per the improved
package of practices.

RESULTS AND DISCUSSION

The results shown in Tables 1, 2 and 3 reved
that both the nutrient levels and planting
density and significant influence on tillering
and yield. Increased levels of nutrients
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Table 1. Total number of tillers per plant of
cardamom as influenced by planting density and
fertilizer levels at 22 months after planting (MAPP)

Plant Fertilizer level (NPK kg ha!):

population per Mean |
ha 50:25: 100:50:  150:75:
100 200 300
2500 1900 2950 35.00 27.83 i
3333 15.50 2550 3350 24.83
5000 1450 1955 2520 19.75
6666 12.15 1465 1750 1477
10,000 8.00 10.55 1357 « 1071
| ‘
| Mean 1383 1995 24.95
| For comparing SEm: CD (0.05)
| the means of :
| Fertilizer level 059 252
[ (FL)
|
| Plant popula- 103 225
tion (pp)
pp a same FL 179 390
FL a same or 201 1373

different pp

improved the tillering whereas increased plant-
ing density depressed the tillering in carda
mom. The treatment involving 150:75:300 kg
NPK ha' resulted in significantly higher
number of total tillers at both 22 and 45
months after planting and number of non-
bearing tillers at 45 months after planting over
other nutrient levels. However, productive
tilers produced at highest level of nutrient
combination did not differ significantly with
the second level. Every increase in fertilizer
combination level in significant increase in dry
capsule yield per hectare. The highest level of
fertilizer treatment imposed on cardamom
resulted in highest per hectare yield of dried
capsules (540.6 kg) and it was 49.9 per cent
higher than the yield realised at lowest level of
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nutrient treatment. The available potassium
content of cardamom growing area is intrinsi-
cally low and there is no buffering capacity for
the soils to replenish the K removed either by
crop or by leaching (Korikanthimath, 1994).
Thus the application of adequate quantity of
these three most essential nutrients resulted in
an autocatalytic cycle, each enhancing produc-
tivity mutually, resulting in better tillering and
yield. The study corroborated the earlier
studies (Venkatesh € al., 1992).

Table 2. Number of non-bearing tillers per plant of
cardamom as influenced by planting density and
fertilizer levels at 45 months after planting

Plant Fertilizer level (NPK kg ha')

population Mean
per ha 50:25: 100:50: 150:75!
100 200 300
2500 | (10.15)- | i-11.15) (15-.15)__ E12.15) |
3333 (8.85)  (10.00) I (13.00) | (1062
5000 (820) © (10.40) | (12.35) | (10.32)
6666 (7.25) | (8.90) . (10.00) (8.72)
10,000 (6.25) (8.50) (9.00) (7.92)
Mean (8.14) 9.79) (11.90)

Successive increase in planting density resulted
in significant reduction in tillering at al the
stages observed, both in case of bearing and
non-bearing tillers as well as tota tillers. The
increase in plant density resulted in signifi-
cantly increased dry capsule yield per hectare
up to third level (5000 plants ha ). The incre-
ae in yield levels beyond this level was not
significant. As the planting density increases,
LAl and root density increase leading to mu-
tua interferences in the absorption of one or
more growth factors. Thisresultsin fall inthe
growth rate of individual plants below that
obtained from plant grown in isolation without
interference (Donald, 1962). The close proxi-
mity of neighbours causes sub-optimum absor-



Table 3. Bearing tillers and total number of tillers
per clump a 45 months after planting and dry
cgpule yield of cardamom as influenced by ferti-
lizer levels and plant density

|
| 2 Plant density, plant ha'

[ st Trement  : Bearing Total  Yield,
| No. ! . tillers . tillers | kgha
—1| Fertilizer levelsSNPK, kgha' =
' 50:25:100 1124 19351 3608
i 100:50:200 1379 | 2358 4854 |
| 150:75:300 1528 2718 5406 |

' 2500 (2 m x 2m) 2117 B3R 3716 |
' 3’B(2mx15ra) 1468 2530 4103 |
5000(2mx1m) 1328 2360 4682
6666 (2mx05m) = 1000 1867 5196 |

| 10000 2rax 05rd) | 805 = 1597 5416
For comparing the means of fertilizer levels (FL)
i SEm + . 045 036 @ 46
CD (005) | 195 | 15 | 199
Plant 'popuIaIion (pp)
i SEra+ | 147 | 147 | 268
CD (005) | 32 | 320 | 585
: PP a same FL |
SEm 256 254 464 |
CD (0.05) NS NS NS |
FL a same or different PP ' '
{ SEm 121 108 173 :
i CD (0.05) NS NS NS |

NS = Not significant

ption of growth factors and so there is
inequitable distribution of growth resources
among the plants. However, a optimum plant-
ing density, the loss in per plant growth and
yield is compensated for by the over dll
production from a large number of plants
growing in an unit area. At this level the mu-
tual interference is aso kept at optimum level
for our benefit. Hence, at the optimum plant
density the production per plant is sub-optimal

JOURNAL OF TROPICAL AGRICULTURE

but the production per unit area is optimal.
Here in the present study, the drop in the
tillering beyond the third density (5000 plants
ha'at 2 x 1 m) seemed to be drastic to affect
the productivity as evident from the yield data.

The total number of tillers at 22 months stage
and number of non-bearing tillers at 45 months
stage got affected due to the interaction of
nutrients and planting density (Tables 1 and
2). Thus a highest level of nutrient combi-
nation combined with lowest planting density
showed highest number of tillers.  When the
plants arc given adequate spacing combined
with the other most essential growth require-
ment i.e.,, nutrients in adequate quantity, one
can expect optimum interference in the aosor-
ption of growth resources leading to healthy
growth characteristics like tillering and yield.

Thus for an optimum tillering and yield in car-
damom, application of 150:75:300 kg NPK ha
' and planting at a density of 5000 plants ha'
(2 mx 1 m) seemed to be idedl.
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