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Abstract: The potential of varietal resistance and intercropping to reduce field infestation of cowpeas by
storage  bruchids was evaluated in Maiduguri, northeastern Nigeria. Four susceptible varieties of cowpea,
Borno brown and Kanannado are land races, while IT93-637-l and 1T89KD-374-57 are improved varieties
developed at International Institute of Tropical Agriculture, Ibadan, Nigeria were sown both as sole crops and
mixed crops with pearl millet (var. Ex-borno). The trial was conducted during the 2001 cropping season and
repeated in the 2002 cropping season. A significantly higher number of eggs were laid on pods of IT93-637-l
sown both as a sole crop and intercrop. IT89KD-374-57 pods obtained from either of the two cropping systems
bore significantly higher numbers of exit holes of F adult bruchids than pods of Borno brown or 1T93-637-1.1

However, sole Kanannado seed bore significantly higher number of exit holes of F adult bruchids than any of1

the other varieties sown as a monocrop, hence a significantly higher number of F adult emergence. In 2002, 10652

adult bruchids emerged from seeds of the four cowpea varieties in 2001, 60% was from the monocrop and 40%
from the intercrop. Related figures for 2002, are 1021 with 50.2 and 49.8% for the monocrop and intercrop,
respectively. Callosobruchus rhodesianus, C. maculatus, C. chinensis and Bruchidius atrolineatus
constituted 29.4, 33.1, 9.4 and 28.2% respectively, of the total F adult bruchids. Comparable figures for 20022

were 24.4, 24.1, 44.0 and 7.4% respectively. In both cropping systems, Kanannado produced significantly higher
grain yields than any of the other varieties of cowpea.

Key words:Host plant resistance, Cowpea, Mixed cropping, Bruchids, Field to-store pests, Integrated pest
management

INTRODUCTION of initial infestation. The integration of host plant

Cowpea,  a  leguminous  crop   is   a   source of effective in reducing field infestation in the Nigerian
dietary  protein   [1]  and also  a  valuable  source of Sudan savanna [5]. Under field situations, differences in
calcium,  iron,  thiamine  and  riboflavin.  These  cowpeas pod hair density; pod wall thickness and seed coat
are susceptible to infestation by Bruchidae especially thickness are known to be responsible for differences in
those  belonging  to  the  genus  Callosobruchus. susceptibilities of cowpea varieties to infestation by
Another  bruchid,  Bruchidius  atrolineatus (Pic.) storage bruchids [6, 7]. Intercropping influences the
damages  cowpea  seeds  in  the  field and to a limited spatial dynamics of major agricultural pests [8] and this
extent in storage. All of the species belonging to the can be exploited for the management of pests attacking
genus Callosobruchus are oligophagous pest attacking major food crops.
a number of grain legumes in the family Leguminosae [2]. This study reports the results of combining host
However, C. maculatus is the most dominant species in plant resistance with intercropping as a possible
storage [3]. integrated pest management technique for reducing field

Because these pests commence infestation in the infestation of cowpeas by bruchids especially in the
field [4], it is possible to mitigate infestation by embarking Nigerian savanna where most of the country's grain
on pre-harvest interventions aimed at reducing the level legumes are produced.

resistance and intercropping has been found to be very
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MATERIALS AND METHODS generation adult bruchids that emerged were counted and

Four susceptible varieties of cowpea, Borno brown
and  Kanannado  being  land  race  and IT89KD-374-57
and  IT93-637-1  were  improved  varieties developed at
the International  Institute of Tropical Agriculture,
Ibadan, Nigeria. The trial was conducted during the
cropping season of 2001 and repeated in the 2002
cropping season in Maiduguri located in the Sudan
savanna zone of northeastern Nigeria.

Field Trial and Experimental Design: Each of the four
varieties of cowpea were sown both as a sole and
intercrop with pearl millet (var. Ex-borno). Three seeds of
each variety were sown per hill at spacing of 30 cm within
row both in the monocrop and the intercrop in
experimental plots (5 x 5 m). In the intercrop, intra-row
pattern of 2 cowpea stands to 1 stand of millet was
adopted. A pinch of 10-12 millet seeds was sown per hill
at a spacing of 90 cm within row. Inter-row spacing was
also 90 cm. Millet seedlings were thinned to 3 plants per
hill three weeks after sowing. The cropping systems
(monocrop and intercrop) formed the main plot treatments
while the cowpea varieties formed the sub-plot treatments.
The experimental plots were arranged in a randomized
complete block design with three replications.

Cowpea plants in each plot received P O  by side2 5

placement supplied as single super phosphate at the rate
of 40 kg/ha. Nitrogen was applied to the millet crop by
side placement at the rate of 60 kg N/ha. Fields were
weeded twice according to the package of cropping
recommendations for the study area [9]. At maturity dry
pods, were harvested according to the replications for
each treatment combination into labeled polythene bags
for the laboratory measurement of the various parameters.

Laboratory Aspect of the Work: Forty-five pods were
picked randomly from the batch of cowpea pods
harvested from each plot, the eggs laid by storage
bruchids and exit holes of F adult bruchids were counted.1

Thereafter the entire pods harvested from each cowpea
variety for each cropping systems were threshed together.
Eighty grammes of seeds from each batch of threshed
cowpea seeds, the eggs and exit holes of F adult bruchids1

on them were counted.
The 80g seeds each from the cowpea varieties and

cropping systems were put into 500 ml Kilner jars covered
with muslin cloths. These were stored under laboratory
conditions (24-30°C and 26-58% r. h.) for 4 weeks to allow
bruchids  developing  within the seeds to emerge. Second

categorized using the keys provided by [2]. The species
were eventually confirmed at the Insect Museum of the
Institute for Agricultural Research/Ahmadu Bello
University, Zaria, Nigeria. The grain yield per plot was
extrapolated to a per hectare basis.

Data Analysis: Data obtained were subjected to two-way
ANOVA and differences between means separated by
Least Significant Difference (LSD) at the 5% level of
probability. The numbers of the various species of
Bruchidae collected were expressed as percentages of the
total number of bruchids according to species, cowpea
varieties and cropping systems.

RESULTS

Table 1 shows that in 2001, a significantly higher
number of eggs were laid by bruchids on pods of 1T93-
637-1 in the sole crop than on pods of the same variety in
the intercrop as against 2002. In 2001, pods of IT89KD-
374-57 sown in the intercrop bore significantly more eggs
than pods of an identical variety sown as a sole crop.
Also in the 2001 cropping season, pods of sole IT93-637-1
bore significantly more eggs than those of any of the
other varieties; in 2002 and for the same cropping system,
IT93-637-1 pods bore significantly more eggs than those
of Kanannado or IT89KD-374-57. In 2002, pods of IT93-
637-1 from the intercrop were infested to a significantly
greater extent with bruchid eggs than pods of any of the
other varieties in an identical cropping system (Table 1).

The results show that intercropping did not
significantly influence the number of exit holes of F adult1

bruchids on pods of the four varieties grown under the
two cropping systems except for Kanannado in 2001 in
which pods from the intercrop bore significantly higher
numbers  of  exit holes than those from the sole crop
(Table 2). Kanannado pods from the intercrop bore
significantly higher numbers of exit holes of F  adult1

bruchids than those of Borno brown from a similar
cropping system in the 2001 cropping season and in the
same year, pods of IT89KD-374-57 from the sole crop were
infested significantly more than those of any of the other
varieties. Under both cropping systems and in both
cropping seasons, Borno brown was infested significantly
less than 1T93-637-1 or IT89KD-374-57 as the mean
numbers of exit holes of F adult bruchids show (Table 2).1

During the same cropping season and under both
cropping systems, seeds of Borno brown bore
significantly lower numbers of exit holes than those of
Kanannado or IT89KD-374-57.
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Table 1: Mean number of eggs laid by bruchids on pods of four cowpea varieties grown as sole and mixed crops with millet in the field

Cowpea variety

---------------------------------------------------------------------------------------------

Cropping system Borno brown IT93-37-l Kanannado IT89KD-374-57 Mean

2001

Monocrop  11.7 25.3 13.7 8.3 14.8

Intercrop 10.3 9.01 0.7 18.3 12.1

Mean 11.0 17.2 12.2 13.3

SED = 1.7, LSD (>0.05) (Cropping system); SED = 2.4, LSD (0.05) = 5.2 (Cowpea variety); SED 3.4, LSD (0.05) = 7.4 (Interaction)

2002

Monocrop 21.7 23.0 10.0 15.3 17.5

Intercrop 15.7 32.3 9.7 19.7 19.3

Mean 18.7 27.79.8 17.5

SED 1.6, LSD (>0.05) (Cropping system); SED = 2.3, LSD (0.05) = 4.9 (cowpea variety); SED =3.2, LSD (0.05) =6.9 (Interaction)

Table 2:Mean number of exit holes of F adult bruchids that emerged from pods of four cowpea varieties grown as sole and mixed crops with millet in the field1

Cowpea variety

---------------------------------------------------------------------------------------------

Cropping system Borno brown IT93-637-l Kanannado IT89KD-374-57 Mean

2001

Monocrop 9.7 12.7 12.0 29.7 16.0

Intercrop 8.7 16.7 22.3 24.3 18.0

Mean 9.2 14.717.2 27.0

SED = 1.4, LSD (>0.05) (Cropping system); SED 1.8, LSD (0.05) = 3.9 (Cowpea variety); SED =2.6, LSD (0.05) =5.5 (Interaction)

2002

Monocrop 14.3 24.7 15.3 19.3  18.4

Intercrop 10.7 26.7 12.3 15.7 16.3

Mean 12.5 25.713.8 17.5

SED = 1.3, LSD (>0.05) (Cropping system); SED = 1.8, LSD (0.05) = 3.9 (Cowpea variety); SED =2.6, LSD (0.05) = 5.5 (Interaction)

Table 3: Mean number of eggs laid by storage bruchids on seeds of four cowpea varieties grown as sole and mixed crops with millet in the field

Cowpea variety

---------------------------------------------------------------------------------------------

Cropping system Borno brown IT93-637-l Kanannado IT89KD-374-57 Mean

2001

Monocrop 41.7 56.0 109.7 45.7 63.3

Intercrop 46.0 21.3 59.0 41.0 41.8

Mean 43.8 38.784.3 43.3

SED = 9.0, LSD (0.05) = 19.3 (Cropping system); SED = 12.7, LSD (0.05) = 27.2 (Cowpea variety); SED = 18.0, LSD (0.05) =38.5 (Interaction)

2002

Monocrop 13.3 52.3 72.3 49.7 46.9

Intercrop 6.7 59.0 52.3 68.0 46.5

Mean 10.0 55.762.3 58.8

SED 9.0, LSD (>0.05) (Cropping system); SED = 12.7, LSD (0.05) =27.2 (Cowpea variety); SED = 17.9, LSD (0.05) =38.4 (Interaction)
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Table 4: Mean  number  of  F  adult  bruchids that  emerged  after  a  4-week storage  period from seeds of four cowpea varieties grown as sole and mixed2

crops with millet

Cowpea variety
---------------------------------------------------------------------------------------------

Cropping system Borno brown IT93-637-l Kanannado IT89KD-374-57 Mean

2001

Monocrop 28.3 52.3 92.7 39.7 53.3
Intercrop 43.0 14.7 54.7 29.7 35.5
Mean 35.7 33.5 73.7 34.7

SED = 8.0, LSD (0.05) = 17.1 (Cropping system); SED = 11.3, LSD (0.05) = 24.2 (Cowpea variety); SED = 16.0, LSD (0.05) =34.3 (Interaction)

2002

Monocrop 11.7 52.3 70.3 45.0 44.8
Intercrop 6.3 59.0 50.0 79.7 48.8
Mean 9.0 55.7 60.2 62.3

SED 10.5, LSD (> 0.05) (Cropping system); SED = 14.8, LSD (0.05) = 31.8 (Cowpea variety); SED 21.0, LSD (0.05) =45.0 (Interaction) 

Table 5: Distribution of F adult bruchids that emerged after a 4-week storage period from seeds of four cowpea varieties grown as sole and mixed crops with2

millet according to cropping system and species

Species of Bruchidae
-------------------------------------------------------------------------------------------------------------------

Cropping system C. rhodesianus C. maculatus B. atrolineatus C. chinensis Pest total Pest %

2001

Monocrop 193 213 187 46 639 60.0
Intercrop 120 139 113 54 428 40.0
Species 313 352 300 100 1065

total

Species% 29.4 33.1 28.2 9.4

2002

Monocrop 152 146 36 179 513 50.2
Intercrop 97 101 40 270 508 49.8
Species 249 247 76 449 1021
total Species%2 4.4 24.2 7.4 44.0

Table 6: Mean grain yield (kg/ha) of four cowpea varieties grown as sole and mixed crops with millet in the field to protect against bruchid infestation Cowpea
variety

Cowpea variety
---------------------------------------------------------------------------------------------

Cropping system Borno brown IT93-637-l Kanannado IT89KD-374-57 Mean

2001

Monocrop 1062.5 875.0 1000.0 1135.4 1018.2
Intercrop 1187.5 822.9 1114.6 895.8 1005.2
Mean 1125.0 849.0 1057.3 1015.6

SED = 42.9, LSD (> 0.05) (Cropping system); SED 60.7, LSD (0.05) = 130.2 (Cowpea variety); SED =85.8, LSD (0.05) = 184.1 (Interaction)

2002

Monocrop 366.6 864.6 1541.7 833.3 901.5
Intercrop 322,8 666.7 1291.6 447.9 682.3
Mean 344,7 765.6 1416.6 640.6

SED = 72.7, LSD (0.05) = 156.0 (Cropping system); SED = 102.8, LSD (0.05) = 220.6(Cowpea variety); SED = 145.4, LSD (0.05) = 312.0 (Interaction)
(> 0.05) (Cropping system);
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Fig. 1: Distribution of F2 Adult Bruchids in Four Cowpea Varieties

Across the cowpea varieties, seeds obtained from (Table 6). Grain yields from Kanannado in both cropping
pods in the sole crop were infested significantly more with systems were significantly higher than yields from Borno
bruchid eggs than those obtained from pods from the brown in 2002 but not in 2001 (Table 6).
intercrop; and under both cropping systems, Kanannado
seeds were infested significantly more than Borno brown DISCUSSION
seeds in 2001 (Table 3). Seeds obtained from pods of
Kanannado sown as a sole crop were infested In the study by [10], a major parameter used for
significantly more than those from the intercrop in 2001. discriminating between the sole crop and the intercrop in
Borno brown seeds were infested significantly less than their efficacy to reduce field infestation of cowpeas by
those  of  IT93-637-1, Kanannado or IT89KD-374-57 bruchids was the number of F adult bruchids that
(Table 3). Trends for F adult bruchids in seeds from the emerged from threshed seeds. In this study, several2

various treatments (Table 4), were similar to those of parameters  were measured and although intercropping
seeds infested with bruchid eggs (Table 3). did not significantly affect some of these, it certainly

Of the number of F adult bruchids that emerged from affected number of eggs laid on seeds and the number of2

cowpea seeds, 60% developed in seeds obtained from F adult bruchids that emerged from seeds obtained in
cowpeas grown as a sole crop and 40% emerged from both cropping seasons. With respect to these parameters,
seeds obtained from cowpeas sown in the intercrop with bruchid  infestation  of  cowpeas  was  significantly  less
millet in 2001 (Table 5). In both cropping seasons, the in  the  intercrop than in the sole crop and sole
proportions  of F   adult  bruchids that developed were Kanannado was significantly more susceptible than2

5.1-20.2%, 18.9-29.3%, 35.1-41.5% and 19.4-30.5% for Borno brown or IT89KD-374-57, at least, in the 2001
Borno brown, IT93-637-1,Kanannado and IT89KD-374-57, cropping season. A considerably higher proportion of the
respectively (Figure 1). The proportions of the various bruchids (60%) emerged from cowpea seeds obtained
species  of  Bruchidae  that  emerged  from  seeds after a from the sole crop than the proportion that emerged from
4-week  storage  in  2001  were  29.4,  33.1,  28.2 and 9.4% seeds obtained from the intercrop. These results suggest
for  C.  rhodesianus,  C.  maculatus, B. atrolineatus and that different varieties may have differences in their
C.  chinensis,   respectively.   Comparable   figures  for compatibility with the secondary crop in the intercrop.
2002  were  24.4,  24.2,  7.4  and 44.0% for C. rhodesianus, This is probably why intercropping did not have a
C. maculatus, B. atrolineatus and C. chinensis, significant effect on Borno brown and IT89KD-374-57. It
respectively. is now well-known that the physical attributes of the

With few exceptions, grain yields from the sole crop secondary crop play a major role in restricting infestation
were higher than those from the intercrop in both years of the primary crop in the intercrop. For instance, [5]
and for IT89KD-374-57 in 2001 and for Kanannado and reported that damage of millet heads by Pacnoda
1T89KD-374-57 in 2002, these differences were significant interrupta and associated losses were significantly lower

2

2
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in the millet-sorghum intercrop than in the millet-cowpea The percentage of pod infestation in the field
intercrop. One major reason may be the difference in the
relative heights of the component crops. Nonetheless, the
reduction of infestation of cowpeas grown in intercrops
with cereal crops by bruchids has been reported in
previous studies [10-12].

Various crop mixtures are used by farmers in the
savanna zones of Nigeria. It may be necessary to
determine  the  infestation levels  in  these  crop  mixtures
in  comparison  with  cowpea  monocrops.  The results
may  assist  in  the  selection  of  the  crop  mixture  that
may be more effective in reducing field infestation of
cowpeas [10].

Host plant resistance played a significant role in
reducing field infestation of Borno brown by bruchids.
With respect to number of eggs on threshed seeds and F2

adult bruchids that emerged as well as the proportion of
the total bruchid populations that developed in seeds,
Borno brown was significantly more resistant than
Kanannado. In previous studies, varieties with thick pod
walls were reported to be more resistant to bruchid
infestation under field conditions but interactions
between pod wall and seed coat characteristics play a
large role in conferring resistance to bruchid attack [6, 7].
Cowpeas which have pods that do not have the tendency
to dehisce and thereby expose the seeds to attack by
bruchids provide good protection. None of the varieties
evaluated in this study was of the dehiscing type and this
makes it more probable that the resistance to bruchid
infestation observed in Borno brown may be due to thick
pod wall which is known to be responsible for poor larval
development and adult emergence on some cowpea pods
[6]. This is attributed to the physical exhaustion
experienced by the newly hatched first-instars larvae
while trying to cut through the relatively thick or tough
wall to reach the seeds. The biochemistry of the pod wall
may also play a role. These observations have a
significant implication for cowpea storage especially in
subsistence agriculture. Although infestation occurs in
the field when dry seeds are within the pod, subsequent
storage within dry pods prevents many adults from
emerging [7]. The undamaged dry pod may prevent
infestation of seeds inside the pods by bruchids which
are outside. Preservation of cowpeas in pods, however,
limits the amount of grain which can possibly be stored
and this restricts this method of storage to the small
quantities that are normally preserved for family use. Pod
storage is also inconvenient because each time some
quantities of grain are needed for consumption or sale
they will have to be threshed.

recorded  in  this  study ranged from 7.4% for Borno
brown in the intercrop in the 2001 cropping season to
21.5% for IT93-637-1 also in the intercrop in the 2002
cropping  season. The  reason for the generally high
levels  of  pod infestation observed in the present study
is not  known  but it may not be entirely unconnected
with  the  simultaneous  infestation  by  the four species
of Bruchidae  comprising C. rhodesianus, C. maculatus,
C. chinensis and B. atrolineatus. The data in the present
study  lay  credence  to  the  fact   that  the  combination
of host plant resistance and intercropping could be an
effective integrated pest management strategy for
reducing  field  infestation  of  cowpeas  by members of
the Bruchidae.
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