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ABSTRACT

Tribolium castaneum (Herbst) (Coleoptera: Tenebrionidae), the red flour beetle, is an important cosmopolitan pest
of stored grains. Three ratios of male to female (3:7, 7:3 and 5:5) were reared on four flours, viz millet, maize,
sorghum and wheat, and the experiment which based on the various life stages were noted for larval development,
pupal and adult. The results showed significant difference (P<0.05) between the maize grains and the other grains
in larval, pupal and adult development of T. castaneum with different sex ratios. Thus the preparation and storage
of ready to use flour, especially maize, for prolonged periods, should be de-emphasized amongst farmers, food
handlers and householdsin Nigeria and Africa where facilities to keep abate T. castaneum are not available.
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INTRODUCTION

The genudribolium s flour beetle which belong to the Order Coleogteand the family Tenebrionidae. Members
of the family Tenebrionidae have been found assediaith stored products in tropical and sub trapountries
[1]. The flour beetles are commensals with man ratdiral populations are found associated with dtgr@ducts
[2]. They are pest of cereals and some importautrténous crops such as cowpea, groundnut, peasa eoal flour
[3]. Triboliumis a secondary pest of grains (it infects grainsealy infested by other insects) [4].

Tribolium species are usually curved with a heavy coat aftike elytra. There are two major speciesabolium
namelyTribolium castaneum (Herbst) (Rust red flour beetle), 2.3 to 4.4mmeingth. It is reddish brown in color
and has a pair of antennae, each with three segohehtb. The distance between the two compound isyaisout
equal to the transverse ventral diameter of an Byis. cosmopolitan but particularly common in ticgd and
subtropical regions [4]. The second speciegribolium confusum (j.duval) (confused flour beetle) with the length
of 2.6 to 4.4mm. It is depressed, black or darkworan color and has a pair of loose, indistinctefiar six
segmented club shaped antennae which may not besicaped but thickened gradually towards the agead has
ridges above the eyes, and the eyes are sepagttrdlly by a space equal to two or three timedridnerse ventral
diameter of an eye [4].
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The red flour beetle infests flour and cause carsidle losses in quantity and quality. Feedingotlyecould result
in weight loss [5], by secretion of benzoquinonesif a pair of abdominal defense gland [6].

Stored product pests, especidllycastaneum cause damage to grains in the store by eating gar®ns of the
grains which could subsequently lead to lossesllysoanifested by reduction in weight and by conitgating
produce with trass, exuviae and mummified bodiesledd insects, altering their biochemical constitytor by
outright reduction in the amount of important nemtis [7].T. castaneum (Herbst) is one of the most widespread and
destructive pests of stored products, feeding ferdint stored grain and grain products in the thahid tropical
regions of the world [8]In Nigeria, the host range of the rust-red flouetbeincludes a wide range of food stuffs
such as milled cereal products like wheat, sorghunifiet, acha, benniseeds, oil seed cake, cowpeangnuts,
dried roots and tubers of yam, cassava, cocoyaamtgdh among others [9-12]. It has also been nthat food
quality has profound effect upon the populationwgforate ofT. castaneum [13]. Sorghum, maize, millet and wheat
are all found in Nigeria and are widely consumedrmst households especially in the northern partd,are used
by various industries. Maize is mainly used by pbeltry industry as a raw material for feed whiteghum is used
by breweries for producing beverages. Sorghum aifidtnare important for households in the northeart of
Nigeria, particularly the border market where ntille also heavily traded with Niger. However, ifppropriately
stored, the grains suffer considerable losses amftify, quality and viability in storage from. castaneum [5].
General post-harvest losses from the beetle hage bported to be in the range of 25-40% for theits [14].
FAO [15] estimated that out of the 10 million tosnef cereal product in Nigeria annually, 1.5-2.0lion tonnes
are lost due to poor storage.

Because of the damages caused by these insectsred grains, especially by rendering the grainsuitable for
human consumption, an attempt to test the sundndl developmental rate @f castaneum in four selected grain
flours viz: maize, millet, sorghum and wheat. Fiuwere evaluated to ascertain which of the flowwegT.
castaneum a favorable condition for their survival and deghent.

MATERIALSAND METHODS

Establishment and M aintenance of Stock Culture of T. castaneum

T. cataneum used for the experiment was collected from inféssemovita grits in the market store in Yola,
Adamawa State. Stock culture Bfcastaneum was maintained on semovita grits in the laboratonger favourable
laboratory conditions.

Sour ces of Grains and Flours Preparation

Maize, millet, sorghum and wheat were obtained fivola market of Adamawa State. The grains wereipatn
ovum for about three days at 35-37°C and subselyuaintdried before grinding. This was done in@rtb free the
grains/powder from any foreign infestation ycastaneum before the start of the experiment.

Sexing and I nfestation Procedure

Males and females were differentiated using digsgahicroscope and kept in two different jars camitey 50g of
wheat flour each for further use. The adult maleseadistinguished from the females by a hairy purecbn the
ventral surface of the anterior femur [11]. At gtart of the experiment, different pairs (male &rdales) of freshly
emergedT. castaneum adults were carefully introduced into a jar withoat 50g of millet, maize sorghum and
wheat flour. The top of the jar was screened withe fnesh to prevent the escape of insects and akwation.

Study Design
Randomize complete block design (RCBD) was usedh®rexperiment. Treatments were made up of ses pai
ratio as follows: 5:5, 7:3, 3:7, of males and fezsalespectively. The treatments were replicatezkttimes

Data Collection
The number of larvae, pupae and adults that degdlaom each of the samples were counted at weetdyad of
five weeks after which F1 generation is expected.

Statistical Analysis

Data collected was analyzed using ANOVA, and teattnent means were separated using Duncan Rangplenul
test. P<0.05 was considered significant.
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RESULTS

Larval development of T. castaneum on different grain flours

Table 1 shows the larval developmenfTo€astaneum in varying sex on different grain flours. For tta¢io of 3:7 of
male and female respectively, the mean differenas significant (P<0.05) between the maize and thergrain
flours. Although, wheat and millet flours did ndffdr significantly at 5% level of significance,nsilar trend was
recorded for the sex ratio of 7:3 and 5:5.

Pupal development of T. castaneum on different grain flours

In Table 2, the development of the pupal stagé&.afastaneum in different sex ratio over time on different grai
flours is shown. The result shows that, there wasignificant difference between sorghum, wheatmaiildt across

the three different sex ratios (3:7, 7:3 and 5:5maille and female respectively), but differ sigrifily (P<0.05)

higher from the maize grain flour across the thmede to female sex ratios.

Adult development of T. castaneum on different grain flours

Table 3 shows the F1 progeny emergencé. chstaneum under different grain flours. There was a higm#igant
difference (P<0.05) in the number of F1 adult erapog ofT. castaneum observed over time for different sex ratios
on maize flour and other grain flours tested whempared. Meanwhile, there was no significant défere
between the adult F1 emergence for different skasabserved on sorghum and millet flours oveetish P<0.05.

Table 1: Larval development of different sex ratios of T. castaneum reared on different grains observed over time

Ratio (Male: Female) (MeanS
Grains 37 7:3 55
Maize 134.33+3.18  137.33+2.91 154.67+8.57
Sorghum  401.67+50.604 548.33+26.33 443.33+38.5%
Wheat 298.00+14.00 307.67+17.68 343.33+32.27
Millet 252.00+16.197 330.33+15.33  289.67+8.51
Means carrying similar superscript alphabet along the columns, are not significantly different at P<0.05.

Table 2: Pupal development of different sex ratiosof T. castaneum reared on different grains observed over time

Ratio (Male: Female) (MeanSE)
Grains 3.7 7:3 5:5
Maize 21.67+1.86  29.67+8.99 29.00+2.08
Sorghum  85.00+50.95 205.67+46.48 206.67+63.72
Wheat 94.00+6.66 103.67+28.49 109.33%9.35
Millet 103.00+£9.6% 152.67+26.5% 108.00%5.7Y
Means carrying similar superscript alphabet along the columns, are not significantly different at P<0.05.

Table 3: AdultsF1 progeny emergence T. castaneum in different sex ratiosreared on different grains observed over time

Ratio (Male: Female) (Mean+SE)
Grains 3.7 7:3 5.5
Maize 0.67+0.67 1.00+1.00 1.67+1.20
Sorghum  22.33+10.57 79.33+17.29 80.33+29.1%
Wheat 34.00+8.0% 27.00+10.5¢ 41.333.3%
Millet 29.33x4.67  53.00#9.29  47.00#5.51
Means carrying similar superscript alphabet along the columns, are not significantly different at P<0.05.

DISCUSSI ON

From the previous studies, it has been reportedftal quality has a major factor on developmensaé of T.
castaneum [16],[17],[5]. Development offribolium sp. generally takes about 20 days on a good qtiadt diet
with other factors being optimal [4]. However, wlethe diet presented for development is of lesditgua
developmental periods takes a longer time andnitbmas long as 45days or more [4]. Much of thekwioat has
been reported on the rearing Bf castaneum in the laboratory has been on mixture of diet dfeat and oaths
resulting in shorter developmental period [4]. Actiog to Campbell and Runnion [18], a small diffeze in the
quality of flour can cause a significant differenoethe development of. castaneum. Tribolium castaneum has
been reported to be well adapted to dry conditeondstherefore regarded as unspecialized feeders [4]
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From the result of this study as shown in Tabléh&,mean difference was highly significant (P<0.6&ween the
maize and the other grain flours. Wheat and mflmirs did not differ significantly at 5% level aignificance.
Similar trend was recorded for the sex ratio of a8 5:5. This agrees with the report of Dawson {0 reported
maize as unsuitable food fdr. castaneum, but wheat flour and other grains flours are $lé@afoods forT.
castaneum.

Results on the mean pupal developmenilotastaneum as shown in Table 2 showed a significant diffeeenc
(P<0.05) between the maize flour and the otherflotihis also agrees with the studies of Dawsoh4&3iscussed
above in the larval development. Again, there wassignificant difference between sorghum, wheat aniltbt
across the three different sex ratios (3:7, 7:3@mbdf male and female respectively), to furthenfaem that maize
flour is not a suitable food fdr. castaneum development compared with wheat and other graur$.

The mean number of adult F1 adult’'s progeny emexgeme shown in Table 3. The least number of advdis
observed on maize grain flour, which also diffesgnificantly higher from the other grains. But thevas no
significant difference between the adult F1 emecgédor different sex ratios observed on sorghumraitiét flours
over time at P<0.05 as shown in Table 1. This omets to confirm the report by Dawson [20].

CONCLUSION

The fact that a household purchases a particupar ¢f processed staple meals does not stop theigedcbm being
infested by the store pest. Thus the preparatidnstorage of ready to use flour, especially flaonf wheat, millet,
sorghum maize etc. for prolonged periods, shoulddsemphasized amongst farmers, food handlers amskholds
in Nigeria and Africa, where facilities to keep &b& castaneum are not available.
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