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ABSTRACT:
The preferred cowpea seed quality that determine the decision by female cowpea weevil,
C. maculatus (Fabricius) 'to oviposit' or 'not to' have been previously investigated, these
qualities are essential for the success of weevil population. Previous findings suggested
that female cowpea weevil evaluate not only the physical qualities of host seed but also
its composition. From the laboratory studies on the oviposition preference of cowpea
weevil to seven cowpea (V. unguiculata) cultivars reared under ambient environmental
conditions, we determined the percentage oviposition preference of 42.9 %, 26.3 %,13.7
%, 10.3 %,4.0 %, 1.7 % and 1.1 % in cultivars Dan'ila, Danmisira, Ba'adare, Kanannado,
Dan'arba'in Bahaushe and Danbaga at 24 hours post exposure respectively. The overall
study on the preference and performance of C. maculatus revealed that the likelihood of
a female C. maculatus to oviposit on which particular seed host is restricted to its ability
to assess only the physical properties of the seed substrate, and that in an array of
oviposition markers female cowpea weevil will prefer to oviposit on smaller cowpea
seeds with smooth coats even when larger seeds with rough coats are available and less
populated.
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INTRODUCTION:
Genetic manipulation of pest or its host is a
well-known alternative in pest
management. In the case of polyphagous
seed pests such as C. maculatus, the
isolation by breeders, of any cowpea seed
quality that favours its preference for
oviposition, and susceptibility in general,
is a key to reduction of cowpea destruction

resistant cultivars. The oviposition
decision behaviour of any insect is an
indication of its level of socialization,
such capabilities also tells how far a
mother insect can take care of the
juveniles (Howell et al., 1978). Being it a
granivore, the natal care of a female C.
maculatus ended immediately after
oviposition and since the emergent larvae
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previously selected by the mother, its
success within the seed relies on the ability
ofthe mother beetle to determine the most
suitable seed for development and
survival (Mitchel, 1975; Howell et al.,
1978). Seed hosts are endowed with
features that characterize seed cultivars
(Henshaw, 2008). Each host feature or
quality, including the physical
characteristics and chemical composition
is a cue for identification and isolation of
suitable substrate by the egg laying C.
maculatus. Wilson (1988) documented
that female C. maculatus spend more than
27% of its oviposition time surveying

. available seed substrates. .

The effects of seed substrate on
oviposition and larval success have been
reported. In a flexible environment, with
seeds of different sizes, the ovipositing C.
maculatus tend to favour seeds with larger
surface area first (Cope and Fox, 2003),
this behavior probably reduce the intensity
of competition for space and food among
the developing larvae (Mitchel, 1975;
Messina, 2002; Jones and Vamosi, 2010).
The large seed also contains more stored
food for the developing embryo (Messina,
2002), it contained enough energy to
support more than one larvae. High quality
food at optimal condition hastens the
development in immature stages and,
early reproduction of adult insects
(Messina, 2002; Hagstrum and
Subramanyam, 2010). However, when
females Callosobruchus species are
presented seeds of different texture,
Shaheen et al. (2006) reported, give more

emphasis toward smooth coated for
oviposition rather than rough coated
seeds. Mbata (1991) reported that female
bruchids are able to detect the microscopic
differences in seed coat texture. The hard
rough surfaces probably prevent proper
egg gluing and larval penetration which
reduces the chances of larval success.
Seed avoidance by egg laying beetle may
also be due to the presence of secondary
metabolites in the seed (Janzen et al.,
1976; Degen, 1998; Mohal et al., 2006).

Metabolites generally interrupt
metamorphosis resulting in different types
of deformed individuals at any state of
insect life (Tarver et al., 2006) or death
(Janzen et al., 1976). Onuh and
Onyenekwe (2008) reported that different
cultivars of cowpea seeds are endowed
with various concentrations of alkaloids,
flavanoids, tannins, cyanogenic
glucosides and tripsin inhibitors which
alter the development of the immature
insects. These compounds are also'
responsible for seed resistance. Huesing et
at. (1991) found that cowpea resistance to
C. maculatus is due to the presence a.
contaminant a-amylase inhibitor
contained in a proteineous pigment, the
phyto-hemagglutinin. The ability of a
female C. maculatus to detect which seed
has the highest deformites concentration.
is still not clear. More so, studies showed
that female C.maculatus prefer to lay eggs
on its natal host cultivar on which it has
been reared for generations (Giga and
Smith, 1981; Messina, 2004). Janzen
(1977) showed that the first instar larvae
of C. maculatus dies immediately due to
inability to feed or penetrate on non-host
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emerged as adult inside a single seed.
When reared on cowpea grains, the life
cycle of C. maculatus is completed in 24-
28 days at 28°C and 64% temperature and
relative humidity respectively (Fricke and
Amqvist, 2007). Slight variations in
temperature (Stillwell et al., 2007;

Laganathan et al., 2011) and relative
humidity (Schoof, 1941) affects the
duration of each developmental stage.
Female C. maculatus generally produce
ruore eggs in wet and hut dry seasons of
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Collection and characterization of
cowpea seeds

Seven (7) different .ultivars of
local cowpea, Vigna unguiculata (L)
Walp. seeds were collected from local
farmers in three states of the North-
western Nigeria. Cowpea grains were
examined in an enamel tray, and the
unhealthy/damaged seeds isolated
following Wright and Golob (1997)
procedure. Grains were cold sterilized for
two weeks in a freezer at the on-set of the
experiments. Ten (10) seeds from each
cultivar were randomly selected to
measure the seed dimension (length and
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width) in millimeter using Micrometer
Screw Gauge following the procedure of
Henshaw (2008) and Tchiagam et al.
(2011). Seed weight was determined
following the procedure of Inaizumi et al.
(1999). Seed colour and texture were
determined using the methods ofInaizumi
et al. (1999) and Chinma et al. (2008).

Insect culture
Adult C. macuiatus used for the study
were collected from an infested cowpea
grains in Sokoto granary. Stock culture
was maintained on cowpea cultivar
Sampea 7 obtained from Institute for
Agricultural Research, Samaru, Zaria
(IAR). 100 pairs of adult C. maculatus
were introduced into a 500ml glass jar
containing SOOg of cowpea, covered with
muslin cloth secured with a rubber band,
this allowed ventilation and prevented
adult escape. The set up were kept aside
undisturbed until the emergence of'F 5

adults by reintroduction of newly emerged
into new culture each time. Adults C.
maculatus used for the study were
obtained from the newly emerged adults
following Jayakumar (20 10).

Measurement of preference
Fifteen randomly selected seeds from each
of the seven cowpea cultivar were placed
in a Petr;l;sh, and five pairs of 1-3 days
ob w.1L ,~,- maculatus from the stock
culture were introduced into the seed-
containing Petri dish and covered. To

avoid confusion, seeds were dot marked
around the eye with colored markers
following Beck and Blumer (2007), this
was repeated 5 times. Females were
allowed to oviposit for 24 hours on the
most preferred cultivar. The egg load
(number of eggs laid) per cultivar was
recorded at 12 and 24 hours post
infestation. Oviposition Preference was
determined using the per cent proportion
of eggs laid on cowpea ([number of eggs
laid on cowpea/total number of eggs] x
100) following the procedure of Fox
(1993).

Measurement of performance
The procedure of Wright and Golob
(1997) was adopted. Fifty grams each of
the cowpea cultiv cr was measured into a
glass jar. The jar mouth was closed with a
muslin cloth tightly held with the rim of
the jar. 10 pairs of 1-3 days old adult C.
maculatus were released in each jar. The
set up was set aside and allowed to go
through sin~=,lc generation with a total
duration of 30 days. Experiment w~w
repeated three times Becau.: _ :~_-._
damage and weight ,-j~_-;S are t.-·-,

correlates of adult emergence (Wri, ;,eme:
Golob, 1997), emphasis were given to the -
number of emerged adults.

Data analysis
Data were analyzed were using MS Excel
2007 and SPSS software (version 17)
respectively. To normalize the variable,
data on oviposition and adult emergence
were square root transformed using (x +
1)1/2 before it was subjected to analysis
following Agona and Muyinza (2003) and
McDonald (2009). Least significant
difference (LSD) was determined,
means were separated using
Dun c an New M u 1 tip I e

146



NIGERIAN .JOURNAL OF ENTOMOLOGY 29 & 30: 1-5 (2012 & 2013)

Range Test (p=0.05). Back transformed
means are presented in result.

RESULTS:
The physical characteristics of the 7

local cowpea cultivars are presented in
Table 1. The overall seed length recorded
per 10 seeds measured varied from
6.63±0.13 mm in cultivar Dan'ila to
10.00±0.16 mm in Kanannado. Mean seed
width ranged from 6.51±O.09 to 4.52±O.15
mrn in cultivars Danmisira and Danbaga
both collected from Katsina respectively.
Seed weight ranged between 34.58±O.39
and 18.80±O.07in cultivar Danmisira and
~an'ila each per 100 seeds respectively.
Only the cultivar Dan'ila was observed
with smooth seed coat among the '7
cowpea cultivars collected, all others have
characteristically rough seed texture
Crable 1).

Mean egg load and the percentage
preference for oviposition per cowpea
cultivar at 12 and 24 hours post exposure
are contained in Table 2. The cultivar
Dan'ila recorded higher egg load of
9.00±2.72 and 15.00±5.04 at 12 and 24
hours post infestation, which were
equivalent to 44.6% and 42.9%
preference, respectively (Table 2).

Two cultivars Dan'ila and Danmisira
recorded significantly higher egg load
after 12 hours of infestation. Meanwhile,
the percent preference recorded two
cultivars showed slight decrease from 12
to 24 hours, this phenomenon is reversed
in other cultivars. The minimum
oviposition preference (~.O%) were
recorded on cultivars Danbaga and
Bahaushe (Table 2).
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Table 1: Physical characteristics of cowpea (Vigna unguiculatay seeds of
different cultivars

------------------~--~------~

Cowpea Collection Seed
Cultivar Site Length

±SE (mm)

Danbaga Katsina 8.20±O.20

Dan'arba'in Katsina 8.11=O.17

Dan'ila Katsina 6_63:=0.13

Danmisira Katsina 9.91:=0.28

Bahaushe .Sokoto 8.88:=0.07

Kanannado Zamfara 10.00:=0.16

Ba'adare Sokoto 956±0.17

Physical Characteristics

Seed
\Vidrh

Coat
Color

Coat
Texture

Weight of
100 Seeds
(g) ±SE±SE (rnm:

~.::=;~t.~~ Brown Rough :::2 (.iU:::::~).19

",;,,6::=C,C9 White Rough 20.82:=0,0;

-+.75=0.13 Cream Smooth lS.80±O.07

6.S1±O.09 White Rough 34.S8±O.39

4.62±O.12 Checked Rough 24.06±O.l3

6.47±0.16 White Rough 31.72±O.17

5.97±O.08 White Rough 29.22±0.18

Table 2: The mean egg load per cowpea cultivars

Mean egg load per cultivar ±SE after duration (hour)

_______ ~------'-(P-r-e-fe~~~~-e..o.(O_Yo~)_---:~_
12 24

O.20"±O.20
(1.0)
1.00a±0.63
(5.0)
9.00b±2.72
(44.6)
S.80b±1.63
(28.7)
0.20a±0.20
(1.0)
1.80a±0.66
(8.9)
2.20'±1.20
(10.9)

Cowpea cultivar

Danbaza

Dan'arba'in

Dan'ila

Danmisira

Bahaushe

Kanannado

Ba'adare

0.40a±0.25
(1.1)
1.40'±O.87
(4.0)
15.00<=:5.04
(42.9)
9.20bC±2.42
(26.3)
0.60a±0.25
(1.7)
3.60·b±1.12
(10.3)
4.80·b±2.13
(13.7)

Means in the same column followed by similar letters are not significantly
different (p=(t05), DNMRT
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Figure 1 shows the number of emerged
adult C. niaculatus per cultivar after .30
days of infestation. The cultivar
Danmisira recorded significantly lower
population of emerged adults. Statistically

similar populations of adult C. maculatus
were observed in other cultivars, except
Ba'adare which supported highest
population of emerged adults at p=0.05%
level of significance.

c

Fig.I: Variance in the number of emerged adult C.maculatus per cultivar at 30 days post
infestation, vertical line bars represents Standard Error (bars followed by similar
alphabets are not statistically different at p =0.05, DNMRT.

In add?t~~;~;~~~~lc played in I ~~ it, sr~~~~th~~te~7;~~~rI~;~a~~
market economy and animal nutr .ion, the I ' .stablished that bruchids are able
knowledge of physical characteristics of I tOc'ferentiate the microscopic
cowpea seeds is also essential for I differences in seed coat texture such that
understanding the extent of cowpea seeds with smooth coats are more
susceptibility (Mbata, 1991). Cowpea preferred. Similarly, Shaheen et al. (2006)
preference for oviposition, which defined r e p 0 r t e d t hat c u It i v a r s wit h
as egg load per variety, is essential for morphologically hard, rough and thick
good seed selection in proper cowpea seed coat displayed strong non-preference
management. The results from physical compared to those seeds with soft, smooth
examination and oviposition preference and thin seed coat. However, the overall
showed that the variety Dan'ila collected finding from the present study is contrary
from Katsina state is comparatively more to the previous work of Cope and Fox
preferred judging by the number of eggs (2003) and Jones and Vamosi (2010)
the variety received in relation to other whose studies reported higher affinity of
cultivars. The reason behind the higher female C.maculatus for larger sized seeds
preference for variety Dan'ila is attributed if presented with seeds of various sizes.
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Cope and Fox (2003) insisted that female
C. maculatus uses cues other than surface
area to assess the seed mass or contents, an
ability that enable them extrapolate
between surface area and seed mass,
which allow them to super-parasitize in an
adaptive manner. It is clear from the
present study that the possibility of a
female C. maculatus to select seeds with
higher seed content is a matter of
coincidence; seeds with larger surface area
did not always contains higher contents to
support early development. Where it does,
may contain pigments that halt the
development of hatched larvae in the seed ..
Nagaraja (2006) noted that cowpea seeds
with lower protein contents are more
resistant to bruchid attack irrespective of
their sizes. Silva et al. (2004) showed that
the presence of phaseolin (visilin-like 7S
storage globulin) in the seed testa of
Phaseolus vulgaris Lin. Seed testa is
detrimental for the development of the C.
maculatus. Messina (2002) also attributed
grain resistance to differences in grain size
and food contents. The study revealed that
larger grains supply more food and space
for insect growth and, the smaller grains
with less food offer more resistance to
pests attack than the larger grains.
Generally, it is deducted that in an array of
oviposition substrates, female C.
maculatus will prefer to oviposits on
smaller seeds with smooth seed coat even
if larger seeds are available and less
populated, and that the ability of female C.
maculatus to select proper substrate for
oviposition is restricted to the assessment
of only the host's physical characteristics.
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