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Abstract: Intercropping is usually employed to meet the demand
for nutritionally balanced food for the world’s increasing
population and release intense pressure on land use. The study
was conducted to evaluate the compatibility of Jatropha-okra
intercrop and also to identify the appropriate okra spacing when
inter-planted with Jatropha-okra at the experimental site of the
Federal College of Agriculture, Moor plantation, Ibadan on
latitude 7°22N and Longitude 3°S0E. The experimental design
used was Randomized Complete Block Design (RCBD)
comprising of five treatments in three replicates. It includes sole
okra, sole Jatropha and three cropping system with varied okra
spacing of 30cm x 40cm, 30cm x S50cm, 30cm x 60cm..
Parameters assessed were plant height (cm), number of leaves
and fruit yield. The result obtained revealed that Okra yield as a
sole crop was similar to its yield under Jatropha intercrop which
indicated that intercropping okra with Jatropha at its early stage
will not affect the yield of okra plant. Even though growth of
Jatropha and okra were better enhanced when okra was
interplanted at 30x40cm, the impact on okra yield could not be
established at the early stage of Jatropha plant growth.
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I. INTRODUCTION

belmoschus esculentus L. Moench (okra) an important

vegetable crop grown both in the tropical and subtropical
regions belonging to the family Malvaceae. In Nigeria, okra is
one of the most important vegetables in terms of consumption
and production area. It is chiefly grown for its immature pod
which is rich in vitamins and minerals. Leaves, flowers and
buds are also edible. Okra mucilage has medically found
application as a plasma replacement
or blood volume expander, an emollient, laxative and expector
ant (Schippers, 2000). Industrially, okra mucilage is used to
glace certain papers and also useful in confectionary among
others. Okra production is a component of various cropping
systems which includes traditional shifting cultivation,
homestead garden and specialized horticultural farming
(Okigbo and Greenland, 1990). A common intercropping
combination in Nigeria is maize/okra and sweet potato
intercropping.

Jatropha curcas (L.) is a tropical shrub that belongs to the
family Euphorbiaceae and with a productive life of about 50

years (Tint and Mya, 2009). It is mostly planted as a hedge
(living fence) by farmers around homesteads, gardens and
fields because it is not browsed by animals (Ma and Hanna,
1999). The plant is cherished for its ability to produce biofuel,
medicinal value and the cake which can be used as livestock
feed if properly processed. For farmers to benefit from the
gains of the two crops, it is envisaged that the space within
alleys formed by jatropha can be used in producing
economical crops instead of controlling weeds. To sustain
interest in jatropha as plantation crop however, peasant
farmers will most likely wish to interplant with arable crops
for sustenance during the intervening period before the
economic yields are realizable.

To meet demand for nutritionally balanced food for the
world’s increasing population and relieve the intense pressure
on land use and natural resources, crop yield production per
hectare of land should be increased (Hughes, 2009). Inclusion
of a wide array of indigenous vegetable species like okra in
cereals, tubers and livestock based agriculture will be crucial
in contributing to food security and income diversification for
stakeholders in the subsistence farming system that
predominate in the developing world. Apart from its use as
live fence, little is known about its compatibility as an
interplant with arable crops. Hence, okra is chosen as an
interplant with jatropha in this study because it is an excellent
association crop. The aim of this study therefore is to evaluate
the compatibility of Jatropha-okra intercrop and identify the
appropriate okra spacing when inter-planted with Jatropha.

II. MATERIALS AND METHODS

The study area was located at the experimental site of the
Federal College of Agriculture, Moor plantation, Ibadan in a
Rainforest-Savannah transitional vegetation zone of Nigeria
on latitude 7°22N and Longitude 3°50E. The experiment was
conducted during the late rainy season of 2018, September -
December. The area had an annual rainfall of 1,200mm, mean
temperature of 27°C and a relative humidity of 30-75%. The
experimental site was cleared, tilled and stumped manually
using cutlass and hoe. Soil core samples from top 15cm depth
were taken and the samples bulked to give composite samples
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before cropping. The soil sample was then air dried and Available Phosphorus mg/kg 16.00
subsequently swyed using 2.1.2mm sieve. It was ther'efore Total Nitrogen ok 30
analyzed for nutrient composition and physical characteristics.

Farm layout was done to accommodate fifteen plots of 6m x Exchangeable cation cmolkg

3.6 m with a furrow spacing of 1m and 0.5m between and Na’ ” 0.40
within each block respectively. A late maturing, dwarf K ”» 0.19
cultivar of okra named: ‘Jokoso’ was used. Jatropha hedgerow Cat » 143
was established at 2 x 1.2m two weeks before the introduction i
of okra at different spatial arrangement. Okra seed was Mg ” 1.50
planted at 3seeds/hole and later thinned to one seedling. Five Exchangeable Bases 0.20
cropping systems comprising of sole okra, sole jatropha and ECEC o/kg 3.72
intercrop with varied okra spacing of 30cm x 40cm, 30cm x

50cm and 30cm x 60cm in three replicates were arranged in a Sand ” 852.0
Randomized Complete Block Design. Agronomic parameters Silt " 88.0
were measured by tagging four plants in the middle row of Clay ” 60.0
each plot. Growth of okra and jatropha were assessed at two Textural class Loamy sand

weeks interval by counting the number of leaves (fully
expanded leaves) and the plant height measured from ground
level to the growing tip. Fruit weight/plant (t/ha) was
determined from 8WAP using sensitive weighing scale. Data
collected were subjected to analysis of variance and the means
were separated by Duncan Multiple Range Test (DMRT) at
5% level of probability.

III. RESULTS AND DISCUSSION
Results of the pre-planting soil analysis

The soil had a pH (H,0) of 5.60 which imply that the soil is
slightly acidic, (Table 1). Total nitrogen is low (3.0g/kg) but
the organic carbon of 38.2 g/kg and the available phosphorus
with value of 16.00mgkg™ are high. (Udoh et al., 2005).

Table 1: Physical and Chemical Properties of the Experimental Soil

4.1 Effect of cropping system on the growth of Jatropha

Cropping system significantly affected plant height of
Jatropha and not on the number of leaves except at 6 weeks
after planting, WAP (Table 2). Jatropha under intercrop
consistently produced taller plants than the monocrops
throughout the growing period even though it is comparable
with other intercrops except okra interplanted with jatropha at
a spacing of 30cm x 40cm which significantly produced taller
jatropha plants (Table 3). This is similar to the work of Geply
et al., (2011) who observed that intercropping of jatropha with
arable crops does not negatively affect the height of jatropha.
Similarly, intercrops significantly had plants with highest
number of leaves than the monocrop unlike Taj and Gardner,
(1968) observation that plants at the widest spacing were

Properties Values generally leafy. Jatropha intercropped with okra at 30cm x
pH 560 40cm significantly grow taller (Fig. 1) and produce more
- leaves (Fig. 2) at the peak of vegetative growth.
Organic carbon gkg 38.2
Table 2 Analysis of variance of Jatropha growth attributes
Plant Plant Plant Plant Plant Plant | No.of | No.of | No.of | No.of | No.of | No.of
Source of Df height | height | height | height | height | height | leaves | leaves | leaves leaves leaves leaves
variation @2 @4 @6 @38 @ 10 @ 12 @2 @4 @6 @8 @ 10 @ 12
WAS | WAS | WAS WAS WAS | WAS | WAS | WAS | WAS WAS WAS WAS
Treatment | 3 | 24.9%* | 34.3ns | 191.1* | 304.2* | 353.8* | 405.7* | 22.3ns | 15.0ns | 107.3* | 229.0ns | 239.0ns | 163.7ns
Table 3: Effect of cropping system on the growth of Jatropha
Treatment Plant height(cm) | Plant height(cm) | No.of leaves/plant | No.of leaves/plant
@ 6WAP @ 12WAP @ 6WAP @ 12WAP
Sole Jatropha 49.3b 69.3b 21.0b 343
Jatropha + Okra
(30x40cm) 66.0a 96.0a 35.3a 473
Jatropha + Okra
(30x50cm) 51.0b 74.0b 36.3a 433
Jatropha + Okra
(30x60cm) 50.1b 80.5ab 29.3ab 51.7
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Figure 1: Effect of cropping system on the plant height of Jatropha
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Figure 2: Effect of cropping system on the number of leaves/plant of Jatropha
Effect of cropping system on the growth of Okra

While cropping system had effect on leaf growth and plant
height, it does not affect the yield of okra (Table 4). Sole okra
significantly produced taller plants than all the intercrops
(Table 5).This view agreed with that of Madu and Nwosu
(2001), who reported that yam planted soles, generally have
greater efficiency in utilizing growth environment except that
growth was not affected by spatial arrangement unlike Ijoyah
et al; (2013) who confirmed that okra plant height
significantly (P<0.05) reduced as population density of okra
increased from 40,000 to 50,000 plants per hectare. However,
okra under monocrop and intercrop systems produced similar
number of leaves unlike the report of Silwana and Lucas
(2002) that intercropping reduced vegetative growth of
components crops due to high competitive ability of the
component crops. Okra had better growth performance as a
sole crop than intercrop in terms of plant height (Fig. 3) and
number of leaves produced (Fig. 4).
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Table 4: Analysis of variance of Okra growth and yield attributes

Plant | Plant | Plant Nof‘ N(;'

Source heig | heig | heig le(:)av No. of leoav Total
of D|h@w | ht@ | ht@ leaves .
variatio | f 2 4 6 652@ @4 686@ wfglglL "

n WSA V\éA V\éA WA WAS WA
S S
Treatme 305 | 47.7 | 472 | 50n | 117.0 | 4.8n | 30128
3 * * sk
nt ns S S ns

Table 5: Effect of cropping system on the growth of okra @ 6 WAP

Treatment Plant height(cm) No. of leaves/plant
Sole okra 41.4a 20.3
Jatropha + Okra
(30x40cm) 35.2b 193
Jatropha + Okra
(30x50cm) 32.5b 20.3
Jatropha + Okra
(30x60cm) 33.7b 22.3
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Figure 3: Effect of cropping system on the plant height of Okra
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Figure 4: Effect of cropping system on the number of leaves/plant of Okra
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Effect of cropping system on the cumulative yield of okra fruit
(t'ha)

Cropping system did not have effect on the cumulative yield
of okra fruit (Fig 5). This result was contrary to that of
Muoneke et al., (2007) who reported higher yield in sole
cropping over intercropping. However, the decline in yield
could be linked to greater inter-plant competition, induced at
higher density. This agrees with the work of Babatunde et al;
(2011) who reported that yield per unit area tends to increase
with plant up to a certain threshold and due to interplant
competition, tends to decline.
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Fig 5: Effect of cropping system on the cumulative yield of okra fruit (t/ha)
IV. CONCLUSION

It was established that okra yield as a sole crop was similar to
its yield under jatropha intercrop which indicated that
intercropping okra with jatropha at its early stage will not
affect the yield of okra plant. However, growth of jatropha
and okra were better enhanced when okra was interplanted at
30x40cm even though it does not translate into appreciable
yield difference. The compatibility between okra and jatropha
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was shown but there is need to further verify its suitability at
the maturity stage of jatropha.
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