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SHORT COMMUNICATION

Effectof Sitophilus oryzae(L.) (Coleoptera: Curculionidae) Infestation
on Protein in Sorghum Varieties in Nigeria.

BAMAIYI, L. 1. ONU L AMATOBI, C. L, AND DIKE M. C.
Department of Crop Protection, Ahmadu Bello University..Zaria, Nigeria -.

Nig. 1. Ent. Ent. 24: 137:-140 (2007)
ABSTRACT. Ten sorghum (Sorghum bieolor (L.) Moench) varieties were infestedwith
Sitophilus oryzae (L.) for 3 months in each of 2000, 2001, and 2002 to evaluate the
effect of pest damage on protein content, determined as the, product of total nitrogen
(obtained using Micro-Kjedahl method) and a factor of 6.25. Over the 3 years, ,% total
protein. in the uninfested grains steadily declined with increasing storage .duration
whereas in. the infested -grains the values increased. The mcrease was attributed to
accumulation of insect frass, exuviae and immature stages.

INTRODUCTION. in total nitrogen, total protein and uric acid
Sorghum (Sorghum bieolor L.) Moench is in insect-infested sorghum grains (Jood arid
generally grown in the Guinea and Sudan Kapoor; 1993) or increases in total nitrogen
savanna ecological zones of Nigeria but slight-decrease in actual protein (Rao et .
between latitudes 7~ and 140N (Ayertey al. 1960). Daniel 'Bt al. (1977) .reported·'
and' .Ohiagu, 1982). It. is one of the reductions in lysine' and threonine
important staples in most parts of the (limiting amino acids in cereal grains) 1

tropics particularly in. Nigeria. Cereals following .3-4 months infestation .of-
carry only marginal amounts of· proteins, sorghum by'S. oryzae. According to Sallam
fats, fats, .crude fibre, minerals and. (2000), sorghum grain infestation caused
vitamins which are depleted when the . substantial reductions. in total lipids,
germ, bran, endosperm and other tissues of phospholipids' galactolipids, polar 'and
he grains attacked by insect pests in the nonpolar lipids, and essential amino acids.
store. . . . .: but it increased' total nitrogen. '
Sitophilus oryzae (L.)' is the important Most of the. studies on. post-h~rvest

pest. of stored sorghum in Nigeria (Wood' damage by insects in Nigeria have focused
and Ambridge, 1996). Severe .infestation on the weight losseswith little emphasis on
has been shown to cause quantitative and' qualitative losses in terms of actual amount.
qualitative reduction in, foodvalue, market of nutrients depleted by insecrpests.Jnthis
and seed values apart from adverse Impact -. study, the effect- on total protein of
of frass and' uric acid contaminants on sorghum varieties.infested by Sioryzae. was
milling, baking and malting values (FAO,.. evaluated after 3 months ofstorage.
1984; Jood et al., 1996;· Murty and
Kokilavani, 1980; Wood iand Ambridge,
1960). Other studies have shown increases

MAtERIALS. ANn METHODS.
The s~Udy.was carriedout in the Storage
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Entomology Laboratory of the Department This may be due to the accumulation of
of Crop Protection, Institute for insect. frass and exuviae within the grains
Agricultural . Research, Ahmadu Bello which increased the total nitrogen content
sieved University, Zaria, between 2000 and of the grains. The result agrees with those
2002. The ambient conditions ranged from of Jood and Kapoor (1993) who had
25°C to 27°C and 70 to 75% RH. On the reported significant increases in total
basis of their availability and acceptability nitrogen, non protein, total protein and uric
by the Nigerian populace, 10 sorghum acid with increased levels of infestation in
varieties: SAMSORG-38,. SAMSORG-8, wheat and sorghum. Pingale et al. (1954)
SAMSORG-40, SAMSORqAl; KL-2, had also found .an increase in nitrogen
KL-l, SAMSORG-17, SAl\460RG-6 and content of wheat after damage caused by So'
SAMSORG-14(IAR, 19'89}were collected oryzae or Trogoderma granarium. Both
from breeders. species of insects attack the endosperm and
Grain samples.(200g) of each variety was as such eggs, larvae and frass inside grains

infested with five pairs of I-day old S. were included in the fractions analysed.
oryzae, obtained from stock culture in the Infested wheat has been reported to contain
laboratory, in 1 L Kirner jar. Three. higher total nitrogen due to loss of
replicates of each infested sorghum variety endosperm and addition of insects
and the uninfested control were arranged fragments and uric acid. Irabagon (1959)
on a Laboratory bench. had reported that in com the total protein
At 1 month post-infestation, adult S. content tended to -increase with increase in

oryzae were. sieved out, counted and weevil population and the duration of
discarded. This was repeated at 2 and 3 storage. .
months. post-infestation. Biochemical The % total protein of uninfested grains
analysis was carried out at monthly decreased with increasing storage duration.
intervals to determine the. effect of S. It has been shown' that length of storage
oryzae on % total protein. The Micro- had the largest. effect on protein quality,
Kjeldhal method (Oyeleke, 1984) was first measured by the nutritive value (FAO,
used to determine % N2 and thereafter a 1984). There is a deterioration in nutritive
factor of 6.25 was applied to convert it to value of grains that is assumed to be
total protein (Passmore and Eastwood, . associated 'with . changes in protein
1986). The data for the 3years were pooled solubility and digestibility. Significant
and subjected to Student's test. differences (P<0.05) in the protein and free

amino-nitrogen contents of sorghum stored
RESULTS AND DISCUSSION for 3-12 months had been detected.

In terms of changes in % protein, there The changes in protein content, pooled
was no. . significant difference between .over 3 years, of the different uninfested and
uninfested and infested sorghum in the' 15t infested varieties 'of sorghum are shown in
month of storage although of the former Table 2. Only in three (SAMSORG-38,
had slightly higher value. However, not SAMSORG-41 and, KL-2) out of the 10
only were there highly significant· sorghum varieties were significant
differences, in the 2nd and 3rd months of differences found between uninfested and
storage, theinfested grains now had higher infested grains. . .
protein values (Table1). . From this study, high levels of insect

infestation during post-harvest storage of
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Table 1. Changes over time in mean % total protein ( ±-S~) of uninfested sorghum
grain compared with grains infested by S. oryzae.
Stored period Uninfested" Infested" Students't
(Months)

1 8.14 + 0.026 8.14 + 0.020 -0.945N8

2 8.11 + 0.009 8.24 + 0.020 5.879***

3 8.09 + 0.0'12 . 8.33 + 0.019 10.854*** .

aPooled 0', .r 10 v rieties of sorghum and 3 years of

I . , . ',.

Table 2. Comparison of mean: %total protein of uninfested sorghum varieties .with , .
those infested by S, oryzae. .
Varieties "Uninfested" Infested Students' .t
SAMSORG-38 8.34+ 0.012 9.4 + 0.205 5.514***
SAMSORG-8 7.81 + 0.023 8.8_ + 0.562 1.850NS
SAMSORG-40 8.97 + 0..318 9.25 + 0.672 0.426*
SAMSORG-41 7.83 + 0.020 9.34 + 0.497 3.042*
KL-2 6.47 + 0.023 8.94:1: 0.245 10.033***
KL-1 8.49 + 0.018 9.47 - 0.567 1.716NS
SAMSORG-3 9.79 + 0.020 9.70 + 0.578 -0.150NS
SAMSORG-17 8.90 + 0.024 9.38 + 0.770 0.628NS
SAMSORG-6 7.89 + 0.026 9.55 + 1.114 1.489NS
SAMSORG-14 7.92 + 0.026 9.96 + 1.1142 1.786NS
"Pooled over 3 years and 3 months of storage.
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