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Impact of basin irrigation on black pepper production in coffee based
cropping system in high altitude regions of Kodagu, Karnataka
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ABSTRACT

Experiments were conducted at high altitude (1000 m above MSL) in coffee based cropping system in two plantations
in Kodagu, Karnataka. The basin irrigation @ 50-60 litres per vine was given through hose after harvest from March
15" onwards once in 15 days up to May 15" in irrigated block and the quantity of water was adjusted based on the
rainfall of preceeding week. In irrigated area, new leaves and spikes emerged uniformly in May last week-June first
week followed by setting in June. In rainfed area, new leaves and spikes emerged in July-August. Number of spikes
per m?and number of berries per spike recorded significant variation between irrigated and rainfed treatments in both
the locations. Incidence of anthracnose and spike shedding was less in irrigated vines compared to rainfed vines. At 6
metre height of vine, number of spikes per m?was 160.9 at Boikeri and 233.8 at Hosakeri in irrigated treatment, whereas
it was 32.5 at Boikeri and 51.4 at Hosakeri in rainfed treatment. Number of berries per spike doubled in irrigated vines
compared to rainfed vines in both locations. Mean berry yield per vine was 6.3 kg per vine in irrigated treatment and
1.9 kg per vine in rainfed treatment. The results clearly indicate that basin irrigation of pepper vines during March-May
and shade regulation in April help in early initiation of spikes and good setting. In high elevation, in an year of pre
monsoon failure black pepper needs to be irrigated in summer to harvest good crop in coffee based cropping system

where black pepper is a mixed crop.
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INTRODUCTION

Black pepper (Piper nigrumL.) is originated in the
tropical evergreen forests of Western Ghats in India.
India has the largest area under black pepper and is
grown under varied cropping and climatic conditions.
The mixed crop of coffee and black pepper is acommon
practice in many traditional coffee growing regions of
Karnataka. The performance of the varieties depends
on local climatic conditions, management methods,
pest and disease complex, efc. (Bhagavantagoudra
et al., 1; Kandiannan et al., 2; Krishnamurthy and
Chempakam, 3). In hilly regions, crop failure due to
spike shedding, anthracnose and moisture stress have
been reported particularly in rainfed mixed crop (Kurian
et al., 4,7). Due to delayed monsoon and moisture
stress the popular released varieties like Panniyur-1
is not yielding under misty, cloudy, high altitude coffee
based cropping systems (Bhagavantagoudra et al., 1).
The possibility of promoting early spiking and yield in
Panniyur-1 through basin irrigation in pre-and early
monsoon period was tested in two hot spots of spike
shedding in Kodagu district, Karnataka.

MATERIALS AND METHODS

The experiments were conducted during March-
June in high altitude (1000 m above MSL) in coffee
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based cropping system in two plantations (Sandalkad
Estate, Boikeri and Fair Field Estate, Hosakeri) in
Kodagu, Karnataka. The pepper was trained on
silver oak (Grivelia robusta) and palwan (Erythrina).
The area was divided into two blocks, one irrigated
and another rainfed. Age of the vine was 12-15
years. The basin irrigation with hose @ 50-60 | was
given after harvest from March 15" onwards once
in 15 days up to May 15" in irrigated block and the
quantity of water was adjusted based on the rainfall
of preceding week. Shade was regulated in April
in both the blocks. The number of spikes per m2,
number of laterals (fruiting branches) per m2? and
number of leaves per m?, spike length (cm), and
the number of berries per spike were recorded at
3 and 6 m height of vine at end of cropping season
in both the plantations. The dry yield per vine
was recorded. The time of emergence of spike,
spike shedding and anthracnose incidence were
monitored from May onwards. For both the blocks
recommended package of practices for coffee
+ pepper cropping system and recommended
disease control measures were followed (1 %
Bourdeaux mixture spray in June and September
and drenching with 0.2 per cent copper oxychloride
was undertaken in June). Manures and fertilizers
were applied as per the package. The results were
analysed using Student’s ‘t’ test.
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RESULTS AND DISCUSSION

The rainfall distribution plays an important role in
black pepper production in addition to total rainfall.
Mean monthly rainfall recorded in both the locations
is presented in Table 1. The total rainfall was 1874
and 1401.25 mm in Boikeri and Hosakeri respectively.
Sandalkad estate, Boikeri received 136.5 mm of rainfall
by May end and Fair field estate, Hosakeri received
215.25 mm (around 80 mm higher compared to Boikeri)
rainfall during the same period. Pradeepkumar et al.
(5) reported that there was a significant correlation
between rainfall received during May (amounts to 100
mm to attain field capacity during first half of May) with
yield in black pepper (r = 0.75).

Table 1. Mean monthly rainfall (mm) in misty high altitude
situation at in Sandalkad and Fair field estates in Kodagu
district, Karnataka (2003 data).

Month Rainfall (mm)
Sandalkad Estate, Fair field Estate,
Boikeri Hosakeri
January 0.00 0.00
February 0.00 35.00
March 24.50 26.00
April 112.00 144.25
May 0.00 10.00
June 421.75 248.25
July 480.00 393.75
August 563.50 338.25
September 108.75 61.00
October 163.50 129.75
November 0.00 15.00
December 0.00 0.00
Total 1,874.00 1,401.25

Ideal conditions, early rainfall (approx. 400 mm rainfall by
May end and clear sky during April-June leads to production
of spikes in June, good setting of spike and high yield).

Inirrigated area, new leaves and spikes emerged
uniformly in May last week-June first week followed
by setting in June. New leaves and spikes emergence
was not much in July-August where shade was
regulated. But in irrigated area with excess shade,
only a few new leaves and spikes emerged in June
and set in to fruits. Next cycle of new leaves and
spikes emerged in July-August. In rainfed area, new
leaves and spikes emerged only in young vines
during May-June. In old vines, staggered new leaves
and spikes emerged in July-August. Anthracnose
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and spike shedding incidence was more. New
leaves and spikes were infected with anthracnose
and partial setting of spikes and extensive spike
shedding were noticed. Spike shedding varied
considerably between irrigated (9-23%) and rainfed
treatments (47-85%) (Tables 2,3).

In Sandalkad estate, Boikeri, number of laterals
per m2, number of leaves per m? and spike length did
not record significant variation between 3 and 6 m
height of vine (Table 2) but the number of spikes per
m? and number of berries per spike recorded significant
variation. The mean number of spikes at 3 and 6 m
height was 127.6 and 160.9 per m? respectively in
irrigated block. In rainfed block, mean number of
spikes at 3 and 6 m height was 29.2 and 32.5 per m?
respectively. Mean number of berries per spike was
109.24 inirrigated block and 52.23 in rainfed block. Per
cent anthracnose disease index was 20 an irrigated
block and 50 in rainfed block. Per cent spike shedding
was 78.5 in rainfed block.

In Fair field Estate, Hosakeri, number of laterals
per m2vine and number of leaves per m? did
not recorded significant variation between 3 and
6 m vine height (Table 3) but the number of spikes
per m?, spike length and number of berries per spike
recorded significant variation. The mean number of
spikes at 3 and 6 m height was 188.4 and 233.8 per
m2 respectively in irrigated block. In rainfed block,
mean number of spikes at 3 and 6 m height was
41.4 and 51.4 per m?, respectively. Mean number
of berries per spike was 126.3 in irrigated block
and 29.7 in rainfed block. Mean spike length was
18.75 and 14.5 cm in irrigated and rainfed blocks
respectively. Per cent anthracnose disease index
was 17.5 irrigated block and 37.5 in rainfed block.
Per cent spike shedding was 10 in irrigated block
and 65 in rainfed block. The mean dry yield per vine
in irrigated block was 6.3 kg/vine, whereas it was
1.8 kg per vine in rainfed block.

The results from both the plantations clearly
indicate that premonsoon irrigation has a significant
positive impact on spike production and yield. The
yield increase in irrigated block was more than three-
fold compared to the rainfed block. Berry number
per spike in rainfed block was half that of irrigated
block in Sandalkad Estate, while it was less than %
in Fair field Estate. The low number of berries per
spike in rainfed block is due to partial setting of spike
which implies that delayed spiking may lead to partial
setting. Low spike intensity in rainfed situation is due
to staggered and delayed spiking, lower bisexual
flowers, anthracnose incidence and spike shedding.
Earlier workers also have reported lower number
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Table 2. Influence of basin irrigation on yield parameters of black pepper in Sandalkad Estate, Boikeri.

Treatment No. of No. of leaves/ No. of Spike No of % Anthracnose % Spike  Dry yield
laterals/m? m? spikes/m? length berries/ disease shedding  (kg/vine)
(cm) spike index
Position of 6 m 3m 6 m 3m 6 m 3m 6 m 3m 6m 3m
vine

Irrigated 24.5 17 310.3 2719 1609 1276 16.0 109.14 17 23 16 23 6.2
Rainfed 23.9 21 2809 2841 325 292 11.63 5223 47 54 72 85 1.8
t-test NS NS NS NS * * NS * * * * * *
*** Significant at 5 and 1% levels.

Table 3. Influence of basin irrigation on yield parameters of black pepper at Fair Field Estate, Hosakeri.

Treatment No. of No. of No. of Spike No. of % Anthracnose % Spike Dry yield

laterals/m? leaves/ m? spikes/ m? length berries/ disease shedding  (kg/vine)
(cm)  spike index

Position of 6 m 3m 6 m 3m 6 m 3m 6 m 3m 6m 3m

vine

Irrigated 21.3 169 263.3 2504 2338 1884 18.75 126.3 14 21 9 11 6.3

Rainfed 19.89 17.2 2418 2316 545 414 145 297 34 41 58 72 1.9

t-test NS NS NS NS * * NS > * * * * *

*** Significant at 5 and 1% levels.
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