
NIGERIAN JOURNAL OF ENTOMOLOGY (2003) 20:93-104

Influence of Maize and Soybean Intercropping Patterns on major Insect
Pests and yield of Soybean (Glycine max (L) Merrill) in South Eastern
Nigeria

ANYIM, A. 1, EGWUATU. R. 1.2, EMEHUTE, J.K.U.3 and EZULlKE, T.O.4
. 1Abia State Agricultural Development Programme,

PMB 7235, Umuahia, Abia State, Nigeria.
lDepartment of Parasitology and Entomology, Nnamdi
Azikiwe University, Awka, Anambra State, Nigeria.
3National Root Crops Research Institute, Umudike,

PMB 7006: Umuahia, Abia State, Nigeria.
"National Root Crops Research Institute, Umudike,

PMB 7006, Umuahia, Abia State, Nigeria

(Accepted 08 April, 2003)

ABSTRACT

The influence of various soybean and maize intercropping patterns on major insect
pests and yield of soybean were studied in the 1995 and 1996 planting seasons (July -
September) at Umudike, south eastern Nigeria. The most prevalent insect pests found
infesting soybean at the vegetative and early flowering stages, 2 weeks after planting
(WAP) to 8 WAP in all the intercropping patterns were the defoliators, Monolepta
duplicata Sahl. and Ootheca mutabilis Linnaeus. The stink bugs, Nezara viridula
Linnaeus and Aspavia armigera Fabricuis attacked soybean plants from 8 WAP to 14
WAP, at the reproductive stage up to the pod drying stage. During both years, the
peak populations for the defoliators and stink bugs ranged from 4 WAP to 5 WAP
and 10 WAP to 11 WAP, respectively. Soybean planted sole had more leaf damage
and significantly (P = 0.05) higher incidence of M duplicata, 0. mutabilis, N
viridula and A. armigera than in other cropping patterns, with soybean planted on the
crest of the ridge in the maize/ soybean intercrop being the least infested. Seed yields
were significantly (p=0.05) higher when soybean was planted on the crest of the
ridge in the maize/soybean intercrop than in other intercropping patterns. Seed yield
reductions of 16.0% and 12.5% were obtained in the sole cropping compared with
when soybean was planted on the. crest of the ridge in the intercrop, in 1995 and
1996, respectively. The study suggests that maize offered protection to soybean in the
mixture by reducing the population of defoliators and stink bugs which resulted in
reduced yield losses.

INTRODUCTION

Soybean, Glycine max (L) Merill contains over 40% protein (lITA, 1990).
Currently, in Nigeria, attention is directed to the relatively cheap and more readily
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available soybean as a source of protein since the poor people cannot afford the costly
livestock and fish proteins. This has led to increased awareness of the crop leading to
increased production and greater attention to production constraints such as insect
pests, which hitherto had received little or no attention in the country.

In Nigeria, various foliage feeders, especially Coleopteran defoliators,
Barombiella humeralis Lalboulbene (Ezueh and Dina, 1979), Monolepta sp (Raheja,
1976) and Ootheca bifrons (Adamu et al., 1999) and the stink bugs, Nezara viridula
Linnaeus, Aspavia armigera Fabricius, Piezodorus sp etc. have been reported on
soybeans (Ezueh & Dina, 1979; Jackai et al. 1985). Defoliators reduce yields and
the extent of losses depends on the level of defoliation and the growth stage of the
soybean plant (Talekar, 1987). Thomas et al. (1974) and Thomas (1985) reported
that removal of one-third of the leaves at seed development stage caused 13.8% (=
395 kg/ha) and 22.8% (= 661 kg/ha) yield reductions, respectively. Also Todd and
Turnipseed (1974) recorded significant increase in seed damage from population
densities of 1,3 and 5 bugs per row (30 ern). Seeds harvested from pods infested with
a single bug exhibited 63.9 - 78.5% damage. Also yield loses ranging from 39.5-57.
3% dueto insect pests in unprotected plots have been reported in Nigeria (Jackai and
Kueneman, 1982).

The adoption of control methods such as cultural, biological, chemical and
host plant resistance in several countries like India, Brazil, United States of America
etc. resulted in increase performance of soybean crop (Jackai et aI., 1990). Ir
Nigeria, especially the southeast, there is little or no quantitative information on the
influence of maize and soybean intercropping patterns on the major insect pests an(
yield of soybean. The present study is therefore an attempt to gain an understandinj
of the mixed cropping pattern, which leads to reduction in insect damage to soybean.

MATERIALS AND METHODS

Two field experiments were conducted in 1995 and 1996 croppingseasor
(July - September), at the Research Farm of the National Root Crops Researr
Institute, Umudike, south eastern Nigeria (latitude 5° 291N, longitude 07° 3311

elevation 122 meters above sea level), a high rainfall zone, with over 2,000 m
rainfall annually. The soil of the area is acid sandy loam with pH 5.5. Randomiz
Complete Block Design with four replications was used. The experimental plot si
was 6 x 6 m. A border of 1m was left between replicates and between plots.

The soybean variety, TGX 536-02D which is susceptible to major insect pe
of soybean in Nigeria was used. The seeds were treated with Fernasan D at the rate \
109 per 3 kg seed prior to planting to protect the seed against soil pathogens an
vertebrate pests. Soybean seeds were planted at 20 em apart and maize seeds at 5\
em apart on ridges spaced 0.75 m at the rate of three seeds and two seeds,
respectively. In both years, seeds were sown on August 5. Thinning was done 10
DAP for each treatment to one healthy plant per stand. Compound fertilizer, N.P.K.
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15:15:15 was applied by band to maize plants 3 weeks after planting (WAP) at the
rate of 75 kg/ha.

The treatments consisted of six planting (intercropping) patterns namely:
1. Soybean planted on the side and maize on the crest of the same ridge.
2. Maize planted on the side and soybean on the crest of the same ridge.
3. Soybean/maize planted on the crest of single alternate ridges starting with a row

of soybean
4. Maize/soybean planted on the crest of double alternate ridges starting with double

rows of maize
5. Sole soybean
6. Sole maize.

Damage caused by defoliators, notably, Monolepta duplicata Sahl. and Ootheca
mutabilis Sahl. was estimated by visual count. Only leaves with more than 50% of its
leaf area damaged were counted and recorded.

Sampling of insects started when the crops were two weeks old and lasted for 14
weeks. Thirty plants were randomly selected per plot and sampled at each sampling
date using the ground cloth technique (Boyer and Dumas, 1963). The ground cloth
was white and measured 100 cm x 7S ern. Two light wooden poles each 1.5 m in
length were inserted through loops at opposite sides of the cloth. The poles
facilitated spreading and folding within the inter-row spacing of the plant. Sampling
was done in the morning between 6.30 a.m - 8.30 a.m. on each sampling date. Pre-
experimental field observations showed that the insects were easier to spot, collect
and count in the morning before the sun became very hot. Sampling involved placing
the ground cloth under the chosen plant. The ground cloth was carefully unrolled on
ground between two adjacent rows. The chosen plant was shaken so that insects fell
on the white background (Boyer and Dumas, 1963) and. dislodged insects were
collected with an aspirator. All collected insects were killed with ethyl acetate and
taken to the laboratory where they were sorted, counted and the numbers recorded ..

An area 2x3 m (6 m2
) in the centre of each plot was marked out for determining

yield. Plants in the four middle rows were used. Soybean pods were harvested.LS
WAP while maize cobs were harvested at 14 WAP. Maize cobs and soybean pods
were sun-dried by spreading them out on benches on the screen-house for 2-3 weeks.
The soybean seeds and maize grains were weighed and recorded at about 12% and
14% moisture content, respectively. The moisture content was determined by using a
moisture meter. The yields were expressed in kg or tons/ha as the case may be.

The percentage (%) leaf damaged was calculated and recorded as shown.

% leaf damaged = total number of leaves damaged x 100
total number of leaves in sample 1
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Yield data collected were subjected to an analysis of variance (ANOV A) and
separation of means was done using Duncan's New Multiple Range test (DNMRT).

RESULTS
Insect pests associated with soybean are listed in Table 1. These comprised

members of Coleoptera, Lepidoptera, Orthoptera and Hemiptera. A total of eleven
species were identified. Of the foliage feeders, the Chrysomelids, Monolepta
duplicata and Ootheca mutabilis were most prevalent, causing severe shot holing on
the foliage at the vegetative and early flowering stages, 2 weeks after planting (WAP)
to 8WAP (Figs. 1, 2, 3 and 4). The peak population of M duplicata and O. mutabilis
was at 4 WAP when soybean was planted by the side of the ridge, on the crest of the
ridge and as a sole crop and at 5 WAP were soybean was alternated with maize on
single and double ridges, respectively (Figs. 1, 2, 3 and 4). Two species of
hemipteran pod sucking bugs, Nezara viridula and Aspavia armigera were the major
pests damaging young tender pods by sucking the sap from developing pods at
8WAP to 14WAP during the flowering and podding stage up to pod drying stage
(Figs. 5, 6, 7and 8). Their populations peaked at lOW AP when soybean was planted
by the side of the ridge, on the crest of the ridge and as a sole crop and at 11WAP
when soybean was alternated with maize on single and double ridges, respectively
(Figs. 5, 6, 7 and 8).

Table 1. Insect pests associated with soybean in south-eastern Nigeria.

Order Family Name Plant part attacked

COLEOPTERA Cluysomelidae Sebaethe pallidioeomis Jac.
Monolepta duplieata Sahl.
Ootheca mutabilis Sahl.
Luperodes lineatus Karsch,
Chrysolagria nr. nairobana Bor.
Spodoptera exempta Walker
. Zonocerus variegatus Linnaeus
Pyrgonnorpha vignaudii Guerin.
Gryllus bimaculatus Deg.

Lagriidae
LEPIDOPTERA Noctuidae
ORTIIOPTERA Pyrgormorphidae

Gryllidae

HEMIPTERA Pentatomidae Nezara viridula Linnaeus
Aspavia armigera Fabricuis

Leaves
Leaves
Leaves
Leaves
Leaves
Leaves
Leaves
Leaves
Leaves!
Seedlings
Pods
Pods

The result also showed that in both 1995 and 1996 soybean planted sole had
significantly (P = 0.05) higher infestations of M duplicata, 0. mutabilis, N. viridula
and A. armigera (Tables 2 and 3) than those of other cropping patterns, with soybean
planted on the crest of the ridge in the maize/soybean intercrop being the least
infested.
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Table 2. Mean numbers of the major insect pests of soybean in relation to different
intercropping patterns, 1995.

Mean nwnbers per plant,

Mduplicata Oimutabilis N viridula Aiarmigera

O.59c O.49b O.40b 0.23b

0.40c 0.26c O.20c 0.I6c

0.87b 0.54b 0.4 9b 0.30b

O.77b 0.63b 0.44b 0.3.:tb

1.34a 1.09a 0.84a 0.77a

Intercronping pattern

Soybean by the side, maize
on the crest of the ridge
Maize by the side .soybean
on the crest of the ridge
Soybean/maize planted on the crest
of single alternate ridges
Maize/soybean planted on the crest
of double alternate ridges

Sole soybean

Means followed by the same letter within a column are not significantly different at
P=0.05, using DNMRT.

Table 3. Mean numbers of the major insect pests of soybean in relation to different
intercropping patterns, 1996.

Intercropping pattern Mean nwnbers per plant,

Miduplicata Oimutobilis N viridula Aiarmigera

O.40b 0.37b O.5Ib 0.26b

O.26c O.20c 0.23c O.16c

0.51b 0.44b O.54b o 33b

0.49b O.40b O.49b 0.44b

l.13a 0.91a 0.93a 0.85a

Soybean by the side, maize
on the crest of the ridge
Maize by the side .soybean
on the crest of the ridge
Soybean/maize planted on the crest
of single alternate ridges
Maize/soybean planted on the crest
of double alternate ridges

Sole soybean

Means followed by the same letter within a column are not significantly different at
P=O.05, using DNMRT.
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The percentage leaf damage was least when soybean was planted on the crest
of the ridge in maize/soybean intercrop, in both 1995 and 1996, Figs. 9 and 10,
respectively.

Pod and seed yields were significantly (P = 0.05) higher when soybean was
planted on the crest of the ridge in maize/soybean intercrop than when the soybean
was planted on the side of the ridge, or alternated with maize on double or single
ridges or as sole crop (Tables 4 and 5). Seed yield reductions of 16.0% and 12. 5%
were obtained in the sole cropping compared to when soybean was planted on the
crest of the ridge in maize/soybean intercrop, in 1995 and 1996, respectively .The
results also showed that intercropping pattern did not influence the yield of maize
(Tables 4 and 5).

Table 4 •The mean pod and seed yields of soybean and maize yield in different intercropping
patterns, 1~5

Mean pod Mean seed Grain
Intercropping pattern yield of yield of soy yield of

Soybean bean maize
(Tons/ha) (Tons/ha) (Tonsllla)

Soybean by the side, maize
on the crest of the ridge 0.60b 0.24b 2.1a
Maize by the side, soybean
on the crest of the ridge 0.S9a 0.50a 2.2a
Soybean/maize planted on
the crest of single alternate ridges 0.5Ib O.20b 2.0a
Maize/soybean planted on the
crest of double alternate ridges 0.5ob O.22b 1.9a
SOle soybean O.20c O.OSc
Sole late maize 2.4a

Means followed by the same letter within a column are not significantly different at
P = 0.05, using DNMRT.

c,,.
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Table S. The mean pod and seed yields of soybean and maize yield in different Intercropping
patterns, 1996

Mean pod Mean seed Grain
Intercropping pattern yield of yield of soy- yield of

soybean bean maize
(Tonsiha) (Tons/ha) (Tons/hat

Soybean by the side, maize on
the crest of the ridge 0.65b 0.30ab 2.3a
Maize by the side, soybean
on the crest of the ridge 0.82a 0.48a 2.5a
Soybean/maize planted on
the crest of single alternate ridges 0.42c O.13bc 2.2a
Maize/soybean planted on the
crest of double alternate ridges 0.50c 0.18bc 2.1a
Sole soybean 0.16d 0.06c
Sole late maize 2.5a

Means followed by the same letter within a column are not significantly different at
P = 0.05, using DNMRT.
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Fig. 10. The mean percentage leaf damage per soybean plant in relation 10

different imercropping paucms, 1996.Fig. 9. The mean percentage leaf damage per soybean plant in relation to
differe~t intercropping patterns, 1995.

Legend.
I. Soybean by the side, maize on the crest of the ridge.
2. Maize by Ihe side, soybean on Ihe crest of the ridge.
3. Soybean/Maize planted on the crest of single alternate ridges.
4. Maize/Soybean planted on the eresl of double alternate ridges.
5. Sole soybean.
6. Sole late maize (zero damage).

Legend.
1. Soybean by the side, maize on the crest of the ridge.
2. Maize by the side, soybean on the crest of the ridge.
3. Soybean/Maize planted on the crest of single alternate ridges.
4. Maize/Soybean planted on the crest of double alternate ridges.
5. Sole soybean.
6. Sole late maize (zero damage).
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DISCUSSION
The result of this study showed that maize offered protection to soybean in tl

mixture by way of reducing the level of defoliators and stink bugs infestation. Th
protection is attributed to the diversionary role played by maize plants which all
provided landing spaces for the defoliators and stink bugs apart from the soybei
plants. Intercropping of corn and peanuts, Arachis hypogea L., decreased t:
incidence of the corn borer, Ostrinia furnacalis (Guenee) in the Philippines (00
1974). In northern Nigeria, because of severe insect damage, cowpea is seide
planted as a sole crop. In this region, cowpea is introduced into sorghum/mil
intercrop during the weeding operation a month after planting the cereals (Baker a
Norman, 1975). Also in Nigeria, unsprayed cowpea is less subject to insect dama
when intercropped with sorghum than when sole-cropped (Raheja, 1977). Similar
Okra, Abelmaschus esculentus, appears to be useful diversionary crop for flea beet
(Podagrica sp) attacking cotton, which is usually the major crop in an intercroppi
system in Nigeria (Usenbo, 1976). Ezulike (1987) also reported that pigeon I
offered some protection to cassava in the cassava/pigeon pea mixture by way
reducing the level of mite infestation. The present work lends support to these resu
that a crop mixture in an intercropping system can reduce pest infestation
compared to sole cropping. In addition, the peak periods of infestation by
duplicata and 0. mutabilis were the fourth and fifth weeks after planting and te
and eleventh weeks after planting for N. viridula and A. armigera. This is
important clue for possible integrated control of the defoliators and stink bugs.

The lower seed yield in sole cropped soybean was mainly as a result of
activities of the stink bugs and chrysomelids . Maize and soybean plants are infer
by different pests. While the major insect pests of maize are the stem bor
Busseola fusca Fuller, Sesamia calamistis Hampson, Eldana saccharina and C
partel/us, Termites etc. (lIT A, 1995) those of soybean are M. duplicata, 0. mutab
N. viridula and A. armigera. In this intercrop system, stink bugs and the soyt
defoliators did not find the uniform substrate that soybean monoculture prov
which enables its pests to multiply rapidly and cause severe damage to their
crop. Generally, lower population of defoliators and stink bugs on soybean occu
in the mixed patterns. Therefore, soybean/late maize intercrop is a feasible sys
ensuring less pest problems for soybeans with the concomitant high yi€
Additionally, both crops have different feeding root systems and mature about
same period.
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