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ABSTRACT

An experiment was conducted in the Experimental Farm Garden, at Assam Agricultural University, Jorhat
to see the influence of crop geometry and spacing of Long pepper (Piper longum). Result showed that the
plants grown with support crop geometry of 60 x 40 cm yielded maximum (516.59 kg /ha Dry), which was
significantly higher than the crop grown without support. The other yield attributing parameters also
found superior in the above method growing with support and plant geometry. But the B.C ratio is better
in the case of without support method in crop geometry 60x40cm (1.89 ) compared to with support, i.e. 1.84.
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Introduction

Pippali is a under-shrub with erect and slender
branches belonging to the family piperaceace.
Pippali commonly known as Indian long pipper,
pipli or pippali, a flowering plant which grow
throughout the year (Dorman and Deans, 2000 and
Hamss et al., 2003). Leaves are simple, alternate,
stipulate and petiolate or nearly sessile. Flowering is
nearly through out the year; inflorescence is spike;
fruit greyish green or darker grey berries. It is be-
lieved to be originated from North east India espe-
cially in hotter parts of India ranging from central
Himalayas to Assam (Oommen et al., 2000). Pippali
is normally cultivated for its medicinal property

which are being largely exploited in the ayurvedic
industry for different diseases in humans. Diseases
like respiratory tract, cough, bronchitis, asthma, etc.;
as counterirritant, analgesic can be cured from the
Pippali plant. The main ingredient or constituent of
the Pippali is the Piperine found in the catkin which
is termed as fruit. In pharmacological studies the
piperine is used as antibacterial (Reddy et al., 2001),
antiallergic activity (Chatterjee, 1999; Dahanukar et
al., 1984), antitumour activity (Bai and Xu, 2000),
Intestinal disorders (Ghoshal et al., 1996), Hepatitis
(Koul and Kapil, 1993) and respiratory disorder
(Dahanukar et al., 1984; Anshuman et al., 1984).
Considering the importance of the crop in North
East India and its application in the medicinal indus-
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try the above experiment was conducted with the

following objective:

a) Standardization of planting methods and spac-
ing of Long pepper (Piper longum)

b) To determine its effect on various plant growth
parameter

Materials and Methods

Geographical location of the experimental site

The experiment was carried out at the Experimental
Farm Garden, Deptt. of Horticulture at Assam Agri-
cultural University, Jorhat. The experimental site is
situated at an elevation of 172m above mean sea
level, latitude of 26.7886° N and longitude of
94.2140° E. The mean maximum temperature during
the period of experiment ranged from 21.55 °C to
26.48 °C while, the mean minimum temperature
ranged between 17.7°C to 18.52°C. Similarly, the
relative humidity, rainfall and sun shine hours
ranged from 86.92-90.33 per cent, 2134.67-2324.65
mm and 6.8-9.5 hr, respectively.

Source of Planting Material

Elite planting materials of Pippali (JPL-19) from
Bokakhat district of Assam was collected from the
crop cafetaria maintained at AICRP on MAP and
Betelvine.

Lay out field and field preparation

The experiment was lay out in randomized block
design with a plot size of 3 cm x 2 cm For field
preparation 2-3 times ploughing was done. After
ploughing farm yard manure was applied at each
plot as basal dose

Treatment combination

The experiment was carried out at experimental
farm, Department of horticulture, AAU, Jorhat,
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Assam with seven treatments:
S :40 x40 cm

: 60 x 40 cm

: 60 x 60 cm

:90 x 60 cm

P, : With support

P, : Without support

Observation recorded

S
S
S

1
2
3
4
1

Morphological features

Morphological features like leaf size (cm), leaf
length and breadth (cm) and stem diameter of base
(cm) after 280 days of planting was recorded for
both with support and without support.

Yield attributing parameters

Yield attributing characters like catkin length and
breadth (cm), catkin colour and number of catkin
per plant was recorded after 280 days of planting for
both with support and without support.

Yield and yield attributing parameters

Yield and yield attributing parameters or characters
like fresh yield per plant (g), fresh yield per plot (g),
fresh yield/ha (g) and dry yield/ha (g) was re-
corded at the time of harvesting.

Experimental Findings
Morphological features

Data presented in Table 1 revealed that all the mor-
phological features like leaf size (130.32 cm), leaf
length (10.64 cm), leaf breadth (9.55 cm) and stem
diameter of base (1.45 cm) was found to be highest
when Pipali was planted at spacing of 90 x 60cm
without support. This was followed by the spacing
of 60 x 60 cm where leaf size (128.65 cm), leaf length
(10.51 cm), leaf breadth (10.34 cm) and stem diam-
eter of base (1.40 cm) was recorded (Table 1).
Similarly yield attributing parameters like catkin

Table 1. Morphological features of Pipali as influenced by crop geometry and method of planting

P1 (With Support)
Leaf Size  Leaf Leaf
(cm) Length breadth atbase Size

Treatment P2 (Without Support)
Stem dia  Leaf Leaf Leaf Stem dia

Length breadth atbase

(cm) (cm) (cm) (cm) (cm) (cm) (cm)
S1 (40 x 40 cm) (Plant population - 60000) 110.32 6.58 7.15 1.06 120.32 9.58 9.15 1.09
S2 (60 x 40 cm) (Plant population —41000) 115.54 7.35 9.11 1.08 12754  10.35 10.11 1.38
S3 (60 x 60 cm) (Plant population - 27000) 120.65 8.51 9.34 1.10 128.65 10.51 10.34 1.40
S4 (90 x 60 cm) (Plant population -18000)  126.32 9.64 9.55 1.25 130.32 10.64 10.55 1.45

CD at 5% 0.58 0.67 1.32 0.23 1.54 NS 0.56 NS
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length (3.23 cm), catkin breadth (1.18 cm), catkin
colour black and number of catkin per plant 63.21
cm was found to be highest when Pipali was
planted at spacing of 90 x 60 cm with support.This
was followed by a spcing of 60 x 60 cm catkin length
(3.20 cm), catkin breadth (1.17 ¢cm), catkin colour
black and number of catkin per plant 60.21 cm was
recorded respectively (Table 2).

Yield and yield attributing parameters like yield
per plant (34.67g), fresh yield per plot (568.98g),
fresh yield /ha (3100.54g) and dry yield/ha (520.30g)
was recorded highest with a spacing of 60 x 40 cm
with support. This was followed by spacing of 90 x
60 cm with support. (Table 3).

Piper longum plants in this study behaved differ-
ently in the growth and fruiting attributes based on
the plant densities. Plant population has been con-
sidered a major factor that determines the degree of
competition between plants based on the observa-
tions on maize (Abuzar et al., 2011). So the observed
variations in the growth and yield characteristics of
Piperlongum could be attributed to the agronomic
practice adopted which in this case are the plant
population densities in the different plots. Nasto et
al. (2009) also noted that modern vegetable produc-
tion practices emphasize the need to use optimum
plant population attained with appropriate spacing
and plant arrangements. Adequate plant spacing
could help farmers in maximizing yield (Ahmed,
1983; Stofella and Bryan, 1988; Adams et al., 2001).
The observed large canopy diameter in low popu-
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lation density could be an indication of numerous
branches and leaves. It is a pointer that the wider the
spacing, the higher the canopy diameter. This could
equally be translated to higher yield if plant popula-
tion is adequate. Plants with larger canopy diameter
may also be pertinent in the metabolic activities of
the plant by providing numerous leaves for photo-
synthetic activity as also was suggested by Alabi et
al. (2014). It was observed that higher plant densities
had lower number of leaves, branches and less
canopy diameter, which was similar to the reports of
Johnson and William (1997) and Islam et al. (2011).
This may be due to competition among plants.
Plants under high population compete for space,
assimilates and sunshine. At the fruiting stage,
plants with lower population densities were still
more vigorous than those of higher population den-
sities which may be, due to availability of space, as-
similates and other micro-environmental compo-
nents like air movements. Higher number of leaves/
plant is an indication of higher photosynthetic effi-
ciency since the leaves are the major sites of photo-
synthesis in green plants. Therefore, it is expected
that the high number of leaves/plant recorded will
enhance high assimilate production which will pro-
mote growth, development and yield in that popu-
lation. The tallest and most profusely branched
plants and those with the highest number of leaves
were recorded in 60 x 40 cm plant spacing. This may
be attributed to wider spacing between plants. This
was also reported by Nagdy et al. (1979) who ob-

Table 2. Yield attributing parameters of Pipali as influenced by crop geometry and method of planting

Treatment P1 (With Support) P2 (Without Support)
Catkin Catkin Catkin Catkin Noof Catkin Catkin Catkin  Catkin No of
length breadth length/ colourat catkin/ length breadth length/ colourat catkin/
(cm) (cm)  Breadth maturity plant (cm) (cm)  Breadth maturity  plant
ratio ratio
51(40x40cm) 3.12 1.06 2.90 Black  46.35 3.05 1.02 2.87 Black 44.35
(Plant population -
60000)
52(60x40cm) 3.15 1.16 2.58 Black  55.05 3.10 1.12 2.65 Black 50.05
(Plant population —
41000)
S3(60x60cm) 3.20 1.17 2.69 Black 5491 3.17 1.14 2.54 Black 51.91
(Plant population -
27000)
54(90x60cm) 3.23 1.18 2.79 Black  63.21 3.20 1.17 2.34 Black 60.21
(Plant population -
18000)
CD at 5% 0.58 0.67 1.32 NS 0.23 1.54 NS 0.56 NS NS
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Table 3. Yield and yield attributing parameters of Pipali as influenced by crop geometry and method of planting

Treatment P1 (With Support) P2 (Without Support)
Yield/ Yield/ Yield/ha Yield/ Yield/ Yield/ Yield/  Yield/
plant (g)  plot (g) (Fresh) ha plant plot ha ha
(Fresh) (Fresh) (Dry) (g) (g) (Fresh) (Dry)
Kg (Fresh) (Fresh) Kg Kg
S1(40x40cm) 32.65 456.98 2350.6 394.29 30.98 435.89 2150.16  356.06
(Plant population - 60000)
52(60x40cm) 43.66 568.98 3100.54 520.30 40.66 505.87 2850.76  474.26
(Plant population — 41000)
S3(60x60cm) 35.67 510.76 2950.87  485.75 36.89 487.98 2720.52  452.66
(Plant population - 27000)
S4(90x60cm) 34.67 523.87 2719.89 400.42 32.87 510.87 2200.78  367.14
(Plant population -18000)
CD at 5% CD (P) =3.124
(Dry yield) CD (S) =4418
CD (P XS) =6.248
served that varying plant spacing and rates of nitro- ~ Conclusion

gen application increased plant height, number of
branches and leaves on pepper plants. Increase in
plant height may enhance the emergence of more
branches, leaves and consequently increase the
canopy diameter; it equally, could contribute in ex-
posing the plants to higher sun intensity. The dry
yield per plant was highest at wider spacing with
low plant population. This may suggest that there
were less competition for nutrient and space among
plants. Similar observation was made among Okra
cultivars by Ekwu and Nwokwu (2012). Even
though plants in low population densities, had
higher values in most vegetative characters, which
had been reported to have higher correlation with
number of fruits and fruit yield (Ngozi, 2013), their
cumulative yield were low based on lower plant
population. The higher population densities due to
competition for space and assimilate could not pro-
duce fruits as those with low population in both
number and weight on single plant stand basis but
on cumulative basis higher populations produced
more number of fruits. This result contradicts the
report on Okra, where widest plant spacing consis-
tently gave least values in all vegetative parameters
(Amjad et al., 2001). Number of fruits/plant and
fruit weight per plant were more at the widest spac-
ing. This also agrees with the reports of Ekwu and
Nwokwu (2012). Russo (2003), Nasto et al. (2009)
and Khasmakhi Sabet et al. (2009) had observed that
the highest fruit yield of pepper was obtained when
grown at the higher population densities.

From this experiment we can conclude that Pipali
can be cultivated at a spacing of 60 x 40 cm with
higher dry yield of 520.30 g for Assam conditions as
compared to other treatments. However the cost
benefit ratio was found to be better in the case of
without support method in crop geometry 60x40cm
(1.89) as compared to with support, i.e. 1.84.
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