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Abstract — The comparative natural resistance of six (6
cowpea varieties was investigated under ambient labatory
conditions in Ado-Ekiti, Nigeria. Treatment involved the
measurement of 30grams of clean, uninfested cowpseeds
from the selected varietis into covered Petri dishes. Eac
measure of cowpea seeds in the covered Petri dishesss
infested with 20 fresh emergedCallosobruchus maculatus
adults (10 males and 10 females) and left fol-7 days for the
insects to mate and lay eggs; after which theld beetles were
removed, for new ones to emerge. Number of holed esis,
emerged adult beetles and percentage weight los®ifn seed:
taken after 40day of infestation, were used to meage the
levels of seed resistance or susceptibility '1C. maculatus. Of
the six (6) cowpea varieties tested, Texas Cream eliteéd the
highest level of resistance toC. maculatus, with only 7
emerged adults and holed seeds respectively, and3@%
weight loss from seeds; compared to Ife Brown whicis the
most susceptible, with154 holed seeds, 155 newly emerg
adults and 38.2% weight loss from seeds. All the st&ed
varieties were significantly different (p<0.05) fran the
control and from each other in all parameters, exqat T84S
(2246) and IT81 (994) that bear the same DunceStatistical
letters of ‘c’, compared to other treatments and tle control.
None of the tested varieties however was able tormpletely
prevent adult C. maculatus emergence from infested seed
Breeding programmes to develop highly resistant vaeties
would go a long way in helping low income farmers an
consumers.
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. INTRODUCTION

Cowpea Vigna unguiculata Linnaeus Walpers, is
tropical crop belonging to the ordeFabales, family
Fabaceae, sub-family Faboideae, tribe Phaseoleae, sub-
tribe Phaseolinea, genusVigna and speciewunguiculata
(Verdcourt, 1999). The plant, which domesticati®
concentrated in W& Africa, probably originated from tt
southernmost region of Africa (Padulosi and Ng, 79
Today not less than 12.5million hectares of cowpes
cultivated worldwide; yielding well over 3milliorohes of
beans annually (Singh et al., 1997).

Cowpea isone of the several species of the wic
cultivated genus Vigna. It has been described amder’
crop of Nigeria agriculture (longe and Ofuya, 2Q08)
important from the standpoints of human and an
nutrition, soil improvement and protection, ci
protection, internal trade and poverty alleviatidtnis an
important dietary staple in many countries of trapics
and the sultropical world. It is rich source of vegetal
protein, minerals and vitamins (Longe, 20
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People who consume cowpea havriously described
it as giving protein, blood building, giving strehgand
being an adequate substitute for meat (Nnanyelaguo.
1997). Some people relish the young leaves, whiet
eaten in salad while the immature pods or immaserts
are used asegetable. The mature seed can be made
various local dishes, such as porridge, cakes ahdr
snacks. The dry seeds can also be boiled with ditioet
stuffs like yam, rice, maize, with condiments, toyde a
sort of balanced diet for human con¢gption. As a staple
food, it is eaten as in the form of dry seeds, grpeds,
green seeds, and tender green leaves. It is dleedtfor
fodder and as a quidirowing cover crop under a wit
range of conditions. (Longe, 20..

Cowpea as a field crop hdise ability to fix nitrogen
efficiently up to 40kgN/ha. It provides a high poofion
of its own nitrogen requirements and also leavdixexu
nitrogen deposit of up to 60Bkg/ha in the soil for th
succeeding crop. In spite of the great value of
important food crop, cowpea has faces so n
constraints, particularly diseases and pests. pmitant
pest of Vigna unguiulata during storage is the cowp
weevil Callosobruchus maculatus which belong to the
family Bruchidae (Brisibe et al., 2011). It fests cowpea
before harvest, the higher the infestation levedfote
harvest, the greater the damage to the seeds liagst
This will result in higher weevil emergence causia
greater weight loss, larger number of holes
consequently loss of econic value (Longe, 2010).
Infestations on stored grains may reach 50% wi8-4
months of storageDugje et al., 2009

In Africa, cowpea growers have depended over thes
on the use of conventional (synthetic) insecticidis
phostoxin and primiphos ethyl (actelic); which thoug
are very effective for stored products protectidir use
has several drawbacks like increasing costs, instams
supplies due to scarcity and hazards to humanhheatt
the environment, if carelessly and indiscriminy used;
more so that most farmers in developing countriks
Nigeria are poorly educated (Longe and Ofuya, 2(C
And if cowpea seeds are to be stored for longeiogs;
then it is advisable to treat the seeds with recendac
insecticides.

To reduce th cost of buying these insecticides there
and to prevent their hazard to human health, fameeds
to produce pestfree cowpea which will be of gre
advantage to farmer and increase the availabifitiood
like cowpea because it's one of the imant foods in
Africa.
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The discovery of resistant cowpea varieties theeg
will go a long way in assisting farmers in produgia
pestfree crop and also reduce their cost of productim
less expense will be incurred in storage.

The objective of thistady therefore, was to determi
the natural resistance of some varieties of cowjme
Callosobruchus maculatus. The study specificall
determined the number of damage seeds, adult enua
from seeds, final seed weight and the percentagght
loss infestation o€. maculatus.

Il. MATERIALS AND METHODS

Experimental Ste

The experiment will be conducted at the Crop, Saod
Environmental Sciences Laboratory of the Faculty
Agriculture, Ekiti State University, AddeKkiti.
Cowpea Varieties

The cowpeavarieties used are: Ife brov Ife Bimpe,
227 White, IT81(994), IT84S (2246) and Texas cre.
The varieties were gotten from the Internationatitate
of Tropical Agriculture (IITA), Ibadan. They weraupin
the freezer for two weeks to remove any fble
infestation and were later left for a day to deffraisd ge
used to the environment.

Table 1:  Characteristics of cowpea varietisge for
resistance t€&allosobruchus maculatus.
Varieties Colour Size Texture Eye
Colour
227White White Small Rougt Black
Texas Cream | Cream Medium| Smoott Cream
IT81 (994) White Medium | Rougt Black
IT84S(2246) Brown Large Rougt Brown
Ife Bimpe Brown Medium | Rougt White
Ife Brown Brown Small Rougt White
Insect Culture

The cowpea storage beetfallosobruchus maculatus
that was use for this study was obtained from tefk
stock in the market and confirmed in a standardriatory
before use. The weevils were cultured on cleansseé¢
Ife brown cowpea varietin a container with net coverir
to prevent the escape of the weevils and alsov® igiom
for respiration.

Description of Experimental Set-up

Thirty grams (30g) from each of the cowpea varg
were measured into Petri dishes in three (3) refgikad
one control respectively20 fresh emerged adults C.
maculatus (10 males and 10 females) from the we
culture were introduced into each of the Petri eléstwith
cowpea seeds, and left for74days for the insects to me
and lay eggs; after whicthé old beetles were remove
for new ones to emergdhe adult introduced wel
removed after 7 days, after which weevils were eslleut
and discarded. By this time, eggs had been laidher
cowpea seeds and the eggs were co..

International Journal of Agriculture Innovations an d Researcl

Volume 4, Issue 4ISSN (Online) 231-1473

Data Collection

e After 40days of infestation, the following data &
taken:

e Total number of adultC. maculatus that emerged
from seeds.

e Percentageveight loss in see.
«  Number of damage seeds with ht.
e Final weight of cowpea of the infested sedat the
end of the experiment.

Data Analysis

Analysis of variance was carried out on data ctigy
significant means were separated at 5%level
probability, using Duncan's Multiple Range Test (RW).

[1l. RESULTS

Table 2 shows significant variation (p< 0.05) amaome
different parameters and in comparison with thetrobin
the sampled cowpea skx except between IT81 (994) ¢
IT84S (2246) varietiesTexas Cream cowpea varie
exhibited the highest level of tolerance or resistatoC.
maculatus attack and development, by showing the I
amount of damaged or holed seeds and adult w
emergnce of 7 respectively from seeds and the |
percentage weight loss of 4.30 from infested sedtés
the experiment (See table 2 for dets

Texas Cream is distantly followed by :-White, with
adult emergence and holed seeds value of 38, sy
and percentage weight loss from cowpea seeds af
after experiment. Ife Brown variety of cowpea extait
the least natural resistant ability tC. maculatus
infestation and development among the six (6) tE
varieties; with mean adult emergence holed seed
values of 155 and 154 respectively and mean perge
weight loss from seeds of 38I2is also observed that the
variety with the lowest percentage weight loss @&
Cream), exhibited the lowest amount of holed sesut
adult emergence fro the infested cowpea seeds and '
versa. This indicates a positive correlation betwére
parameters tested (viz: number of damaged or rsdeds
adult emergence and percentage weight loss frodsk

Table 3 shows the rating of the six (6) cowyvarieties
as indicated by the indices used in this experim&he
varieties were rated as highly resistant, moder:
resistant and susceptible (i-resistant). Only Texas
Cream is rated as resistant. -White, T84S (2246) and
IT81 (994) were rated asoderately resistant, while |
Bimpe and Ife Brown were rated as susceptibleBHawvn
is the most susceptible. See tab

Table 2: Comparative effect C. maculatus on different
varieties of stored cowpea se

Cowpea Initial | Final | %Weightl Mean Mean
Variety Seed| Seed | Lossin |number ol Adult
Weight| Weight| Seeds | Damage|Emergenc

(holed) | e from
Seeds | Seeds

Texas Cream|  30a 28.7a 4.30a 7a 7a
227 White 30a| 259b | 13.7b 38b 38b
IT81 (994) 30a| 23.9c | 20.3c 48c 47c
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T84S (2246)] 30a| 24.4c 18.7¢c 47c 45¢
Ife Bimpe 30a | 21.9d 27.0d 70d 71d
Ife Brown 30a | 18.5e 38.2e 156e 155e
Control 30a | 0.00f 0.00f 0.00f 0.00f

Mean in each column having the same letters are not
significantly different at 5% level of probability by Duncan
Multiple Range Test (DMRT).

Table 3:Performance rating of tested cowpea vari

Variety Level of resistance tC. maculatus
227-White Moderately resista
Texas Cream Highly resistant
IT81 (994) Moderately resista
T84S (2246) Moderately resista
Ife Bimpe Susceptible
Ife Brown Susceptible

V. DISCUSSIONS

Resistance to insect pest is a potentially valuai#ans
of pest control, either as a sole control measurasgar
of other control measures. According to Obalofie1(2)
an important component of crop protection
improvement in the world over, is the developmdmest
resistant crop varietieKeneni et al., (2011), observed tl
the use of resistant varieties against storagecirgests,
when successful,ds a number of comparative advante
over other controlmeasures, particularly the use
chemical insecticides. Other researchers have shisan
that seed resistance is a valuable tool agC. maculatus
attack.

Results of the present study indicated that thepea

varieties tested exhibit various degi of resistance and

susceptibility to adulC. maculates attack. This suppor!
the findings of Oke and Olajire (2012), which s#yat the
cowpea varieties they studied exhibited some lewédl
resistance and susceptibility @ maculatus.

From the resultobtained in this study, Texas Crei
was found to be most resistant@omaculatus among the
six (6) varieties tested; in terms of seed damdgseed
seeds), adult emergence and weight loss from &d
cowpea seeds. This was distantly followed by th7-W
variety. IT84S (2246) and IT81 (994) were foundb®
moderately resistant to the weevil attack. Ife Bmoand
Ife Bimpe varieties were found to be susceptiblehe
weevil (C. maculatus) infestation. Ife Brown cowpe
variety was the most susceptilidethe attacl

The study further revealed that the cowpea vanétig
the lowest adult emergence (Texas Cream), alsaded
the lowest amount of holed or damaged seeds
percentage weight loss from infested seeds andveics.
In other words, incresng population of emerged adu
causes more extensive damage to infested seedsica
versa. This agrees with previous findings whicteshthat
the number of emerging adults determines the exaé
seeds damage; and seeds that permit more raphigher
levels of adult emergence will be more extensi
damaged (Singh et al., 1999).

The very low number of emerg€&l maculatus adults in
some of some the tested cowpea sepddicularly Texa:
Cream, might suggest the presence in the variefissme
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active ingredients in the cotyledons which maydeéctto
the feeding larva of the weevil during developm
leading to their death and eventual -emergence of
adults fromthem. Janzen (1997) had earlier reported
presence of some biochemical substances in théedoty
of certain varieties of grain legumes. These-chemicals
probably confer antibiosis on the tested varietas] this
may explain in part of the sigrcantly lower number of
adults that emerged from the affected cowpea vesi

Finally, Tanzubil, 1997 observed that cowpea st
without a means of controllincC. maculatus during
storage, can record up to 30% reduction in weighg t
seed damage bydhweevil. The need therefore to look
varieties that are resistant iC.maculatus in storage
becomes important.

V. CONCLUSION

Result from the study indicated that cowpea vag
can resist insect infestation to some extent evithowt
the applicabn of chemical insecticide

Of the six cowpea varieties studied, Ife Brown s
most susceptible to adult. maculatus attack followed by
Ife Bimpe, hencewould not be suitable for longer store
except insecticides are applied.

This study rated Texas Cream variety highest ininah
resistant toC. maculatus attack than the other fiv
varieties because of its low population of adultevie
emergencelow weight loss and number of damaged
holed seeds.

Texas Cream therefore is suitable for recommend
to farmers because of it observed natural pesstead
ability. Where Texas Cream is | readily available, 227
white should be usedBreeding of Texas Cream wi
susceptible variety like Ife Brown or Ife Bimpe Inilelp
in improving their natural resistant abili
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