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ABSTRACT

Investigations were carried out to determine thestrgusceptible variety among three local sorghutiveus,

namely Fara-fara, Kaura and Lale, to Sitophilus m@és Motsch. Physical parameters (length, width araisture
content) of each of the sorghum varieties were rdeteed before introduction of the adult weevils fiie

susceptibility test. Adult emergence and grain dgenavere also evaluated. Results of this study sthaiat Lale
had the highest (0.75cm) grain length while Fareafaad the least (0.63cm). Statistically, there wassignificant
(p<0.05) difference between the grain length of ttmee local sorghum varieties. It was found thateLhad the
highest (1.10cm) mean grain width, while the l¢@st3cm) was recorded from Kaura. The results stiat/there
was a significant (p<0.05) difference between thergwidth of the three local sorghum varietiesld gariety had
the highest (7.4%) moisture content, while Faraafaad the lowest (7.1%). highest (268.25) adultrgerce was
obtained from Fara-fara variety, while the leastl®50) was from Kaura local variety. highest (184jlgrain

damage was observed in Fara-fara, while the le@t{%) was from Kaura. The sorghum grain damagesediby
S. zeamais on the three different was significafitty0.05) different. The findings of this study éahown that all
the three sorghum local varieties were susceptibl8. zeamais, and Fara-fara was the most susdeptiriety to
S. zeamais among the tested varieties. SusceptiteBt of the three sorghum local varieties agaotber insect
pests of storage is hereby recommended.
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INTRODUCTION

Sorghum is the world’s"5most important cereal in terms of both production area planted. Roughly 90% of the
world’s sorghum lie in the developing countries nigiin Africa and Asia. Sorghum is widely grown ffwod and
as a feed grain, sorghum constitutes major sourcalories and protein for millions of people inr&sh and Asia

[1].

Storage is an important act which enhances markedfficiency by providing utility [2]. Storage isagticularly
important in agricultural commodities are more dyespread throughout the year.Nigeria is losingut4 billion
tons yearly to poor harvest and storage facilifgls The losses were mainly in maize, sorghum, etilrice,
cowpea, groundnut, soya beans, yam and cassavafQhe major problems associated with the utilzatand
storage of sorghum is the attack by insect pegtsogaly the maize weevil§itophilus zeamaislotschusky.
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S. zeamaiss a cosmopolitan pest of sound and whole grairike tropics and temperate regions of the wotlis. &

primary pest that attacks other corps such as macagroundnut, cowpea, millet, dry yam producdiy, cassava,
cocoyam, etc, in Nigeria [4]. Adults of this weelie from several months to one year. The maizewivés a small

beetle which varies in size with characteristidna® which serves as part of the mouthparts. liegairom dull red-
brown to nearly black and is usually marked on ek with four light reddish or yellowish spots.€lmaize
weevil has fully developed wings beneath its wimyars and can fly readily. The thorax is denselyedi with

somewhat irregularly shaped punctures, except fmnaoth narrow strip extending down the middlehsf ¢dorsal
side [5].

The insect damages are ranging from 5 — 30% ofambed’s total agricultural production [6]. Infestan by S.
zeamaioften starts a few weeks before crop harvest ifiéhé and may spread to storage facilities [4kIhot yet
possible to give accurate figures of the losseseeitn weight or quality caused by insects duribgrage. In
sorghum, the losses incurred through insect danaggore, is estimated to be in the region of 35P4odal
production [8]. During storage, apart from thegegitage losses incurred by the insect pests, teeyrender large
guantities of grains useless by contaminating thétin their droppings, webs and odours [9, 10]. 8igant losses
in grain, both quantitative and qualitative occuridg storage. These include loss in weight of 4-065.77% [11],
nutritional, organoleptic, and aesthetic qualitytted stored grains [12]. The losses may also bediial [13], with
loss as high as 10 — 46.67% have been reportegrasrmtion loss [11].

MATERIALS AND METHODS

Mass Rearing ofS. zeamais

Infested maize grains with. zeamaisvere obtained from Katsina Central Market. Adolt$s. zeamaisvere sieved
out from the infested maize grains using a 2 mnmletss steel laboratory sieve and the culture wéabéished on a
known weevil susceptible local sorghum varigbp@uwg. To each of five 50 cirplastic rearing bottles, 250 g of
Doguwasorghum grains was placed and then 50 pairs of &ukamaisvere introduced. The bottles were covered
with muslin cloth and held in place with rubber Baand kept in the laboratory for two weeks to alloviposition.
The adult weevils were later sieved out and allotiedsorghum grains to stay under laboratory cardituntil the
emergence of adult weevils which were used foettgeriment.

Determination of Physical Parameters of the Grain
Length and width:The length and width of 10 randomly selected freath sorghum variety were individually
measured using a Vernier caliper.

Moisture contentMoisture content of each sorghum variety was deétegd by weighing 10 g from each variety
and drying in an oven at 120°C for 2 hours, afthictv they were removed and re-weighed, this coetinuntil a
constant value was obtained and expressed matloathats:

MCy=2Z x 100
Y
Where: Y = Initial Weight
Z = Final Weight
MC = % Moisture Content on Wet Basis

Determination of Adult Emergence

Four replicates of 50 g of grains of each sorghwariety were placed in separate transparent plastitainers
covered with muslin cloth. 50 pairs of newly emefrgelults ofS. zeamaisvere introduced into each of the 50 g of
sorghum variety, and arranged in a completely remided design (CRD). The weevils were allowed tgosit for

2 weeks after which they were removed. The experateontainers were left undisturbed on the latooyatable
until the emergence of the F1 Generation. The eeteaglult weevils were allowed to feed from the barg grain
for another 1 week, after which the emerged adrdts each plastic bottle were counted and recorded.

Assessment of Grain Damage

The level of damage caused Byzeamaisn the three sorghum cultivars was evaluated ffeersame set-up. The
adult weevils from each of the containers wereeddesut and the grain was weighed again and recofidezigrain
damage was determined by using the formula:
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% Grain Damage = Initial Grain Weight — Final Gr&lifeightx 100
Initial Grain Weight

Statistical Analysis
The data were subjected to analysis of varianceQ}¥KN) and means were separated using LSD at 5% level
significance (p<0.05).

RESULTS

The grain length of the three different sorghumietas is shown in Table 1. The Table indicates tiade had the
highest (0.75 cm) grain length whifara-fara had the least (0.63 cm). The mean grain lengtkeafra was found
to be 0.75cm. Statistically, there was no signiftcgp<0.05) difference between the grain lengthhef three local
sorghum varieties.

Table 1 also shows the mean grain width of theethweal sorghum varieties. It was found thate had the highest
(1.10 cm) mean grain width, while the least (0.#8 @vas recorded fro{aura. Fara-fara had a mean grain width
of 0.83 cm. The results show that there was a fiiginit (p<0.05) difference between the grain widftthe three
local sorghum varieties.

Table 1: Sorghum Grain Physical Parameters

Sorghum Variety  Grain Length Grain Width Grain Moisture Content (Per cent) + S.E
(cm) +SiE (cm) £ Sk

Fara-fara 0.63 +0.09 0.83 +0.09 7.10 £ 0.05
Kaura 0.73+0.04 0.73+0.09 7.20 £0.05
Lale 0.75 + 0.05 1.10+0.20 7.40 £ 0.05
CV (%) 4.74 6.51 0.39
LSD (5%) ns 0.27 ns

ns = non significance

The grain moisture content is presented in Tabl&hk Table indicates thafale variety had the highest (7.4%)
moisture content, whil€ara-fara had the lowest (7.1%). The results also show thetmoisture content was not
significantly (p<0.05) different between the thesmeghum varieties.

Table 2 shows adult emergenceSfzeamaisrom three different sorghum varieties. The Tabldicates that the
highest (268.25) adult emergence was obtained frama-fara variety, while the least (113.50) was frdfaura
local variety. Adult emergence of 170.75 was reedrdrom Lale variety. The results also reveal that the adult
emergence db. zeamaifrom the three local varieties of sorghum was isicgmtly (P<0.05) different.

The mean grain damage of the three sorghum varietesed bys. zeamaiss presented in Table 3. The table
shows that the highest (15.71%) grain damage wssreed inFara-fara, while the least (8.47%) was frokaura.
Grain damage of 9.55% was recorded frbate. The sorghum grain damage causedSbyeamai®n the three
different was significantly (P<0.05) different.

Table 2: Adult Emergence ofS. zeamaisfrom Three Local Sorghum Varieties

Sorghum Variety  Amount of Grain Used (g/50 g) NumbieWeevils Introduced Mean Number of Emerged AglilS.E.

Fara-fara 50 20 268.25 +3.25
Kaura 50 20 113.50+£2.75
Lale 50 20 170.75+1.75
CV (%) _ _ 0.60
LSD (5%) _ _ 450
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Table 3: Grain Damage of Three Local Sorghum Varides Caused byS. zeamais

Sorghum Variety  Amount of Grain Used (g/50 g) NumbieWeevils Introduced Mean Grain Damage (Per)cei®.E.

Fara-fara 50 20 15.71 + 2.06

Kaura 50 20 8.47 £ 0.90

Lale 50 20 9.55 +1.02

CV (%) _ _ 5.80

LSD (5%) _ _ 2.54
DISCUSSION

The present study shows that there was variatisesponse 08. zeamaiso the three sorghum varieties. This could
be due to the fact that the grain physical parasetere found to be different among the sorghunietias. The
findings indicated thatale had the highest grain length, width and moistunetent, whileFara-fara had the least
grain length and moisture content. The physicahpaters had great impact in respons&.ofeamaiso the grain
varieties particularly on oviposition and/or egddteas suggested by [14]. These physical factoengnothers are
most likely to be the contributory factors thateatied the differences in the adult emergenc®. @eamaisnd grain
damage that might be caused by the weeviK&ura and Lale. However,Fara-fara had less grain length and
moisture and supported more adsltzeamaiprogeny whileKaura which had more grain length and moisture than
Fara-fara supported less adut zeamaiprogeny. This confirms the findings of [4] who ebged that there was no
clear effect of physical characteristics of 15 reararieties as an index of determining suscepijtili resistance to
S. zeamaisctivity.

The findings of this study revealed that all theethlocal sorghum varieties were susceptibleStozeamais
infestation. This is because there was consideratergence of adu$. zeamaisMean number of F1 progenies
emerged from the different sorghum varieties weyesierably variable. The highest emergenceé okeamais
adults was recorded iRara-fara, while the least adult emergence was observeidaimra. This agrees with the
findings of [15] who reported emergence of morela8u zeamai$rom susceptible varieties, Fendisha-5(155) and
Murya-1(138), while the least emergence was in \28)(

The grain damage caused ®yzeamaiso the three local sorghum varieties was signifiige(p<0.05) different. The
higher grain damage observed kara-fara 42 days after introduction of the weevils could digributed to the
higher number of adult progeny that developed is Vhriety, thus indicating a greater preferenceuwh variety by
S. zeamaiss suitable substrate for development. This iagreement with findings of [16] who reported higher
weight loss in local maize varieties than the inweb varieties after a period of 35 days of the drpent.
Similarly, [15] reported higher (24.33) sorghumigrdamage in Fendisha-5 which had higher (155) febgny
emergence of5. zeamaisFindings of this study also indicated that insean moisture did not increase grain
damage. This is not in accordance to the findifgéd who reported that high moisture content @ases activities
of biotic agents, thus increasing loss in stor&imilarly, [4] reported that the highest percentaggsture content
was recorded on Oba super-1 which supported sigmifiy more adul§. zeamaigrogeny and highest weight loss.

CONCLUSION

The findings of this study have shown that all theee sorghum local varieties were susceptibl&.t@zeamais.
However,Kaurawas less susceptible as it gave less adult emergei® zeamaias well as less grain damage than
Fara-fara andLale six weeks after introductiont has also been observed that more adultS. @leamaigmerged
from Fara-fara, and also there was more damage to the variety tti@mther two. Thereford;ara-fara was the
most susceptible variety ®. zeamaiamong the tested varieties.
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