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ABSTRACT

Food baits are one of the ways for monitoring and mass trapping of stored product insects. Based on this
principle, wheat, sorghum, pearl millet and rice flours, cracked corn, crushed groundnut, rice bran + rice
flour were evaluated as attractive materials. Observations were recorded on 25 days after placement of
bait traps. Behavioural response of insects to the baits tested showed that wheat flour, cracked sorghum
and pearl millet flour were found to be the most attractive baits. Wheat flour attracted 99.47% of
Sitotroga cerealella and 63.64% of Sitophilus oryzae. Cracked sorghum registered an attraction of 79.62%
of Rhyzopertha dominica and 61.97% of Tribolium spp. and the pearl millet flour attracted 81.91% of
Oryzaephilus surinamensis. The effective baits were also test verified through four-arm olfactometer
and found the highest orientation in the arm containing wheat flour by attracting 34% of R. dominica
in 15 minutes after release (MAR), 40% of Tribolium spp. at 20 MAR and 32% of S. oryzae at 15 MAR.
Therefore, the effective bait of wheat flour may be exploited for monitoring and trapping of insects in
paddy storage godowns.
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Angoumois grain moth Rice is one of the most
important food crops for more than half of the world’s
population. Large number of people affected by food
shortage/ crisis due to losses in storage. In storage
godown, number of biotic and abiotic agents like
insects, birds, mites, fungi, rodents and moisture are
causing damage to rice (Prakash and Kauraw, 1982).
Storage insects cause considerable losses every year.
Although it is very difficult to detect the activity of
insects visually in storage godown, detection of insect
population using bait trap with pheromones or food
sources or combination of both pheromone and food
attractants may be of help in stored product insect
management. The food bait material used for detecting
stored product insects may be a liquid or solid. The
ability of food baits to attract insects is dependent on
the presence of attractants (Subramanyam et al., 1992).
Olfactory cues play an important role as attractants,
and diversity of substances are as kairomone for stored
product pests (Rizana and Phillips, 2007). The granary
weevil, Sitophilus granarius is the most widely studied
storage insect species with regard to its response to

kairomone, with its reaction to crushed seed or whole
seed (Reidorf and Steidle, 2002). The present study
aims at to know the response of insects to different host
odours in paddy storage godowns. The main objective
of the study was to identify an easily available, cheap
and effectively attracting bait source for major pests in
stored paddy.

MATERIALS AND METHODS

Bait traps were designed using rust proof hallow
cylinder (23 cm long and 5 cm dia) with evenly spaced
4 mm hole which can hold 50g bait material. One end
of the trap was closed by a removable cap and another
end was tied with polythene cover. Uninfected whole
sorghum, maize, groundnut was cracked and wheat,
rice, bajra were ground in a wiley mill. The treatment
details are crushed groundnut, wheat flour, cracked
corn, sorghum flour, rice flour, pearl millet flour, rice
bran, rice bran + rice flour, cracked sorghum and control
(without bait material). The bait traps pre - filled with
bait materials and inserted into the interspace between
the bags arranged in the stack of the godown (14.5 x
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6.5 x 3.5 m) and oriented in such a way the insects
would enter through the 4mm hole and be dropped into
the bottom part of the polyethene receptacle. The trap
catches of Sitotroga cerealella, Rhyzopertha dominica,
Tribolium spp., and Sitophilus oryzae. The number of
insects caught in control (without bait material) was
compared with the number of insects caught in other
treatments. The formula used to calculate the attraction
index, as given by Smith et al. (1993). In plastic jar,
adults of R. dominica, S. oryzae, and Tribolium spp.,
were mass produced. The insects were fed with wheat
flour and wheat grains as a diet. Twenty to thirty pairs of
each insect species were placed in plastic jars containing
250 g of grains. A piece of kada cloth was secured to
the jars with rubber bands. The cultures were kept in
a controlled environment with a 12:12 hr light: dark
photoperiod, temperatures between 26 and 28°C and
relative humidity levels between 60 and 65%. All of
the experiments were carried out under the identical
circumstances where the cultures were kept.

Three different odour sources such as wheat flour,
sorghum flour and pearl millet flour were selected for
olfactometer bioassay. To study the chemoreception and
attraction, the experiment was conducted by using an
olfactometer apparatus. It consisted of square-shaped
box with four horizontal side tubes. A plastic box (25x
25x 11.5 cm) was supported at the bottom by four
supports with a removable top of the centre for the
insertion of test insects. The protruded four arms from
the plastic box were linked to the container which
contained the odour samples. The air pumping system
was linked to this volatile container to attract the test
insects. To produce the vacuum, a suction pump was
connected to the glass container independently. The
corners of the plastic box were blocked to prevent
insects from moving and resting in the corners, as
well as to cause the insects to migrate towards their
favourite volatiles. The olfactometer was first cleaned
with 70% ethanol to minimize odour residue. Purified
air was pumped into the four arms via teflon tubes
from an air delivery system for 45 min before and after
each experiment, a vacuum was generated within the
olfactometer to keep the volatiles from mixing.

Test insects viz., R. dominica, Tribolium spp. and S.
oryzae were starved for 24 hr in petri plates before the
commencement of olfactory bioassay. Fifty unsexed
adults were released in the centre of the olfactometer
(7 mm hole) and it was covered with cloth to minimise
the phototactic response of insects. At 5, 10, 15, 20,
25 min after release (MAR), the location of the insects

Research Article

was observed (Vijay et al., 2020). Each treatment
was replicated 5 times. The response of R. dominica,
Tribolium spp. and S. cerealella was assessed on wheat
flour, sorghum flour and pearl millet flour. On each
arm, the numbers of settled and unsettled insects were
observed. The attraction index and the difference in the
behavioural response/orientation of the beetles were
analysed using completely randomized design (CRD)
by one-way ANOVA subjecting to the data to arcsine
transformation and were separated by using DMRT
(duncan's multiple range test) with SPSS 22.0 software
and differences were regarded as significant at p <0.05.

RESULTS AND DISCUSSION

The observations indicated that attraction of S.
cerealella, R. dominica, Tribolium spp., S. oryzae,
O. surinamensis adults varied with food attractants.
Among the food bait attractants tested, wheat flour
was found to be the most attractive material effecting
18.01% attraction of S. cerealella followed by sorghum
flour (13.93%), pearl millet flour (13.28%) and the
least attraction with rice bran (4.28%) by 5 days
after placement (DAP). In the study of comparative
efficacy of different food attraction to various storage
insect pests it was found that the wheat flour and pearl
millet flour were more attractive to S. cerealella. The
results are in line with the findings of (Ahmad et al.,
2013) in which R. dominica had been attracted more
towards wheat flour. Earlier other studies also indicated
that larger grain borer, Protephanus truncates and R.
dominica had a positive attraction towards cereal host
odour (Bashir etal., 2001; Edde and Phillips 2006; Ukeh
and Umoetok, 2007) and examined that the response
of R. dominica to host and non host plant volatile, both
male and female R. dominica significantly preferred
winter wheat seeds and maize. Crushed groundnut
attracted a higher number of R. dominica than rice flour
or wheat grains (Mohan, 1993).

The corresponding attraction of S. cerealella at 10
DAP was 13.67, 11.72, 10.99 and 3.9% with wheat
flour, sorghum flour, pearl millet flour and rice bran,
respectively. The total attraction of 99.47% was
observed in wheat flour followed by sorghum flour
54.87%, pearl millet flour 53.43%, cracked sorghum
39.46%, cracked corn 34.01% and the least attraction
with crushed groundnut 26.62% (Table 1). According
to Ahmad et al. (2013) 7. castaneum is more attracted
to cotton seed than wheat, whereas R. dominica was
attracted to wheat. In our study a greater number
of Tribolium spp were strongly attracted to cracked
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Table 1. Comparative response of stored pests for food bait attractants

Relative attraction index (%) Total
Attractants 5 DAP * 10 DAP 15 DAP 20 DAP 25 DAP attr(%zt)lon
S. cerealella
Wheat flour 18.01 (25.11)  13.67 2170y  23.34 (28.89) 23.44 (28.96)* 21.01 (27.28)*  99.47
Cracked corn 6.46 (1472)  6.13 (1433 651 (1478  7.82(1624y  7.09 (15.44)  34.01
Sorghum flour 13.93(21.91)° 11.72(20.02)° 11.70 (20.00)®  9.55(18.00)°  7.97 (16.40)¢ 54.87
Rice flour 5.28(13.29)°  5.86 (14.01)*  5.36(13.38)¢ 5.75 (13.87)¢ 7.44 (15.83)¢ 29.69
Pearl millet flour 1328 (21.38)°  10.99 (19.36)° 10.08 (18.52)°  9.81 (1825 927 (17.73)"  53.43
Rice bran 428 (11.94) 394 (11.44) 381 (11.25)  7.72(16.13)  835(16.80F  28.10
Rice bran + rice flour  5.64 (13.74) 459 (1237)® 426 (11.92)"  4.80 (12.65)  7.50 (15.90)°  26.79
Cracked sorghum 938 (17.83)F  8.60 (17.05)¢  7.66 (1607  6.70 (15.01)'  7.12 (15.48)'  39.46
Control 0.00(0.52)2  0.00(0.52)  0.00(0.52)  0.00(0.52)r  0.00 (0.52)" 0.00
R. dominica
Crushed groundnut ~ 4.32 (12.00)%  6.85 (15.17)*  8.16 (16.60)  8.46 (16.91) 931 (17.76)°  37.09
Wheat flour 10.55 (18.95)° 11.69 (20.00)® 11.63 (19.94)*  9.62 (18.07)°  8.48 (16.93)° 51.98
Cracked corn 7.84 (1626  9.41(17.86F  7.71(16.12)°  7.53(15.93) 742 (1581  39.91
Sorghum flour 527(1328)  6.12(1432)  828(16.72)*  7.57(15.97¢  7.75(16.16)  34.99
Rice flour 352 (10.81)F  5.11(13.07¢ 414 (11.74) 423 (11.87)"  4.04 (11.60)r  21.04
Pearl millet flour 6.71 (1501 648 (14750  10.12 (18.55¢ 9.95(1839)  9.34(17.80)  42.60
Rice bran 287(9.76)  2.92(9.84)  425(11.89) 552 (13.58):  6.92(1525)  22.48
Rice bran + rice flour  9.92 (18.36)°  9.32 (17.77  8.67 (17.12) 721 (15.58)"  6.66 (14.95)  41.77
Cracked sorghum  25.09 (30.06)* 18.36 (25.37)* 13.53 (21.58) 11.72/(20.02)* 10.93 (19.31)*  79.62
Control 0.00(0.52)2  0.00(0.52)2  0.00(0.52)¢  0.00(0.52) 0.0 (0.52)" 0.00
Crushed groundnut ~ 4.32 (12.00)%  6.85(15.17)°  8.16 (16.60)  8.46 (16.91) 931 (17.76)°  37.09
Tribolium spp.
Crushed groundnut ~ 8.49 (16.94)°  9.52 (17.97)  10.57 (1897  9.11 (17.57)*  8.07 (1651) 4577
Wheat flour 1032 (18.73)  8.40 (16.85)  8.60 (17.06)'  10.44 (18.85¢ 893 (17.39F  46.69
Cracked corn 639 (14.64Y  6.61 (14.89Y  5.03 (12.96)°  4.32(11.99%  3.35(10.54)  25.69
Sorghum flour 11.94 (2021  10.08 (18.51)° 12.90 (21.05)° 1172 (20.02)° 11.94 (20.22)°  58.58
Rice flour 296 (991  3.36(10.57° 423 (11.87)F  3.66 (11.02) 521 (13.19)f  19.42
Pearl millet flour 435(12.04)  4.15(11.75¢ 452 (1227)%  432(11.99)¢ 536 (13.38)  22.69
Rice bran 458 (1236)  325(1038)  3.94 (1144 698 (1532  7.66 (16.07F  26.41
Rice bran + rice flour  5.72 (13.84)  8.18 (16.61)°  6.49 (1476 536 (13.39) 439 (12.09%¢  30.13
Cracked sorghum 6.19 (1441 1512 (22.89) 13.85(21.85¢ 13.72(21.74¢ 13.10(21.22¢  61.97
Control 0.00 (0.52)"  0.00(0.52)°  0.00(0.52)  0.00(0.52)  0.00 (0.52) 0.00
S. oryzae
Crushed groundnut ~ 5.62 (13.71)° 474 (12.57)  3.54 (10.84)%  3.78 (11.22)"  2.62(9.31)¢  18.24
Wheat flour 562 (1371 1694 (2430) 14.00 (21.977 13.33 21417 1338 (21.46)  63.64
Cracked corn 562 (1371 5.66 (1377 4.16 (11.76)¢ 629 (14.53)% 555 (13.63)*  27.49
Sorghum flour 423 (11.86)° 1324 (21.33)® 1459 (22.46)* 13.53 (21.58) 11.75(20.05¢  57.76
Rice flour 562 (13.71)% 572 (13.84)  5.56 (13.64)¢  5.07 (13.01)%  7.17(15.54)  29.30
Pearl millet flour 7.07 (1541 5.61 (137004 3.46 (10.72)%  9.70 (18.14)  8.16 (16.60)°  34.30
Rice bran 562 (1371 5.61 (137004 7.03 (1537  8.08(16.51)* 7.18 (15.54)  33.76
Rice bran +rice flour  7.07 (15.41)°  4.68 (12.50)  3.54 (10.84)%  2.50 (9.10)  3.25(10.38)¢  20.31
Cracked sorghum 1129 (19.64y  9.48 (17.93)*  9.03 (17.49) 757 (15.97)™¢  8.16 (16.60)  45.78
Control 0.00 (0.52°  0.00(0.52)¢  0.00(0.52)F  0.00(0.52) 0.0 (0.52)¢ 0.00

(Table contd.)
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(contd. Table 1)
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O. surinamensis
Crushed groundnut

Wheat flour
Cracked corn
Sorghum flour
Rice flour

Pearl millet flour

Rice bran

Rice bran + rice flour
Cracked sorghum

Control

4.06 (11.62)
7.94 (16.37)*
3.81 (11.25)x
9.36 (17.82)°
2.59 (9.27)%
22.13 (28.06)°
6.49 (14.75)<
4.22 (11.86)
7.19 (15.56)<
0.00 (0.52)¢

4.10 (11.68)%
6.42 (14.68)"
3.39 (10.61)%
7.97 (16.40)°
1.21 (6.32)
16.90 (24.27)"
3.95 (11.46)
5.18 (13.15)<
6.87 (15.20)
0.00 (0.52)f

7.05(15.39)  3.93 (11.43)%  2.99 (9.95)¢  22.12
8.56 (17.01)  7.10 (15.45) 597 (14.14  35.99
279 (9.61)  3.56(10.87)°  2.10 (8.32)% 15.63
12.21 (20.45)° 820 (16.64)°  6.86(15.19)  44.61
3.68 (11.05)  3.36(10.57)¢  1.79 (7.70)% 12.64
18.92 (25797  12.31 (20.54) 11.65(19.95)  81.91
6.70 (15.01)  5.03(12.96)  7.16(15.52)°  29.33
7.99 (1641  3.56(10.87)  3.45(10.70)  24.39
7.95(16.38)°  6.35(14.60)  5.98 (14.150  34.34
0.00 (0.52)°  0.00(0.52)°  0.00 (0.52) 0.00

sorghum/sorghum flour followed by wheat flour.
Further, wheat flour had effectively attracted more S.
oryzae as compared to other food attractants. Similar
trend was noticed by Barrer (1983) who demonstrated
odour-based host searching behaviour of Cryptolestes
ferrugineus, R. dominica, T. castaneum, Carpophilus
dimidiatus, Typhaea stercorea, and Ahasverus advena,
where all of them were attracted by the trap odour
emanated from wheat. The cracked wheat alone
attracted Sitophilus zeamais six times more than S.
oryzae (Likhayo and Hodges 2000).

Maximum attraction index for R. dominica was
observed in the cracked sorghum (25.09% at 5 DAP).
Significantly less catches with cracked corn (7.84%)
and pearl millet flour (6.71%) could also be noticed
(Table 1). The rice bran was found to be least effective
(2.87%) in the attraction of R. dominica. By 10 DAP
the attraction index of R. dominica trapped were in
descending order with cracked sorghum (18.36%) >
wheat flour (11.69%) > cracked corn (9.41%) > rice
bran + rice flour (9.32%). The attraction of R. dominica
to crushed groundnut (6.85%) was on par with pearl
millet flour (6.48%) and sorghum flour (6.12%). The
least effective attraction was found in rice bran 2.92%
(Table 1). The greater trap catches of 13.53% was
observed in cracked sorghum followed by wheat flour
(11.63%), pearl millet flour (10.12%) at 15 DAP. The
least trap catches were observed in rice flour (4.14%).
Subramanyam et al. (1992) reported that cracked wheat
or cracked corn could be used for detecting S. oryzae.
Likhayo and Hodges (2000) reported that combination
of cracked wheat and pheromone had an additive effect
on trapping of S. zeamais and S. oryzae.

Attraction index of Tribolium spp. with various
food bait attractant is given in Table 1. The perusal of
result table showed 11.94%, 10.32%, 8.49% and 6.39%
relative attraction index (RAI) of higher Tribolium spp.

in sorghum flour, wheat flour, crushed groundnut and
cracked corn respectively, at 5 DAP was registered the
trend of attraction index of sorghum flour was on par with
crushed groundnut. Similarly, wheat flour and rice bran +
rice flour was also on par with each other at 10 DAP. The
results obtained on the attraction of S. oryzae to different
food baits showed the highest catch of 11.29% occurred
in cracked sorghum at 5 DAP, while the attraction index
of'rice bran + rice flour, crushed groundnut, wheat flour,
cracked corn, sorghum flour, pearl millet flour, rice
bran was on par with each other at 5 DAP (Table 1).
The bait traps filled with wheat flour and sorghum flour
respectively collected 16.94 % and 13.24% of S. oryzae
and both were on par with each other at 10 DAP, but
differed significantly from other food baits. Similarly,
at 15, 20 and 25 DAP the attraction index of both wheat
flour and sorghum flour was on par with each other but
differing significantly from other food baits.

The results of O. surinamensis attraction index
presented in the Table 2. At 5 DAP, the highest attraction
was observed in pearl millet flour (22.13%) followed
by sorghum flour (9.36%) which was on par with wheat
flour (7.94%), cracked sorghum (7.19%) and rice bran
(6.49%). The least attraction was observed in rice flour
with 2.59%. At 10 DAP, highest attraction was observed
in pearl millet flour (16.90%) followed by sorghum flour
(7.97%), which was statistically equivalent with wheat
flour (6.42%) and cracked sorghum (6.87%). The least
attraction was observed in rice flour (1.21%). At 15 DAP
the highest attraction was observed in pearl millet flour
(18.92%) followed by sorghum flour (12.21%) and the
least attraction was noted in cracked corn 2.79% and rice
flour 3.68% as both were on par with each other. At 20
DAP the highest attraction was observed in pearl millet
flour (12.31%) followed by sorghum flour (8.20%) and
the least attraction was occurred with cracked corn
(3.56%) which was statistically identical with rice
flour and rice flour + rice bran. At 25 DAP the highest



Table 2. Behavioural/ orientation response of Tribolium spp., S. oryzae and R. dominica to food attractants
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30.00 40.00 20.00 28.00 32.00 31.33 22.00 30.00 34.00 28.00
(3022)*  (3321)* (39.23)* (26.57)™ (31.95)* (34.45)* (34.04)* (27.97)" (3321)* (35.67)* (31.95)*

2533

35.33
(36.47) *
24.00
(29.33)

Wheat flour

1

24.00
(29.33)®

20.00
(26.57) ¢

16.00 26.00 14.67 26.00
(30.66)®  (22.52)¢  (30.66)

(23.58)

26.00 22.00 26.00 21.33
(30.66)*  (27.97)" (30.66)" (27.51)"

16.00
(23.58) "

26.00
(30.66) *
20.00

Sorghum flour

2

16.00 20.00 16.00 14.00 12.00 26.00 18.00
(23.58)¢  (26.57) (23.58)¢  (21.97)¢  (20.27)¢  (30.66)® (25.10)"

14.00
(21.97)¢

13.33
(21.42) ¢

(26.57) ¢

14.67
(22.52) ¢

Pearl millet flour

3

533
(13.35) ¢

2.67
(9.40) ¢

733
(15.71) ¢

4.00

(11.54) ¢

4.00
(11.54)¢

4.00

(11.54)¢

4.67
(12.48) ¢

4.67
(12.48) ¢

2.67
(9.40) ¢

4.00
(11.54)¢
24.00
(29.33) @

333
(10.52)
25.33

4.67
(12.48) ¢
21.33

(27.51)"

Control (without

food)

24.67
(29.78) *

30.00 28.00 22.67 4533 24.67 17.33
(33.21)*  (31.95)* (28.43)" (4232)* (29.78)" (24.60)¢

35.33
(36.47)*

22.00
(27.97)°
*Mean of four replications; **MAR- Minutes after release; Values in parentheses arcsine transformed values; Means followed by same letter (s) in a column not significantly different by DMRT

(p

(30.22) *

Unsettled

5

=0.05)
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attraction was observed in pearl millet flour (11.65%)
followed by rice bran (7.16%) which was on par with
wheat flour, sorghum flour and cracked sorghum. The
least attraction was occurred in cracked corn (2.10%)
which was statistically on par with rice flour.

Considering the overall total attraction index
of different food bait tested, pearl millet flour
recorded the highest attraction (81.91%) followed
by sorghum flour (44.61%), wheat flour (35.99%),
cracked sorghum (34.34%) and the least attraction
was observed in rice flour 12.64% (Table 2). The
maximum attraction of O. surinamensis was due to
some odours produced by pearl millet flour followed
by wheat flour. The results are in line with the earlier
findings in which O. surinamensis had been attracted
to cracked corn or rolled oats (Subramanyam, 1992).
T confusum and S. oryzae responses to plant extracts
and pheromones were examined by (Athanassiou et al.,
2006), who found that traps with baits like oil and seeds
are more attractive than traps without bait. Cracked
wheat was found to be more attractive than wheat germ
oil, whole wheat (Walgenbach et al., 1987). Based on the
observation made in four arm olfactometer maximum
preference of Tribolium spp. was recorded in wheat flour
(35.33%) followed by sorghum flour (24%) and pearl
millet flour 14.67% at 5 min after release (MAR). By the
end of 25 MAR, the highest attraction was found to be
in the arm containing wheat flour (36.67%) succeeded
by pearl millet flour (22%) and sorghum flour (20%)
(Table 2).

Olfactometer bioassay showed that at 5 MAR more
S. oryzae (26%) settled in the test arm containing
sorghum flour which was on par with wheat flour.
At 20 MAR, the S. oryzae was significantly attracted
to the arm containing wheat flour which was on par
with sorghum flour. Olfactometer bioassay revealed
the significant variations on orientation/behavioural
response of R. dominica towards wheat flour, sorghum
flour, pearl millet flour and control (without food bait)
in a four-arm olfactometer. At 5 min after release
(MAR), the highest orientation of 22% recorded
towards wheat flour and found significantly superior to
other flours followed by sorghum flour (14.67%) and
pearl millet flour (14%), which are on par with each
other. R. dominica was oriented towards wheat flour
(28%), which was on par with sorghum flour (24%)
at 20 MAR (Table 2). In the current study, highest
visits or entries of R. dominica towards the wheat flour
was (32%) and (39%) at 15 and 25 min after release
(MAR) respectively, and sorghum flour with (26%)
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and (26%) at 5 and 20 MAR, respectively, which are
comparable with earlier works. Behavioural response
of R. dominica to host plant (maize grain and winter
wheat grains) bioassay indicated that both male and
female R. dominica attracted to maize and wheat grain
than the control (Ukeh and Umoetok 2007). Dowdy et
al. (1993) reported that 9.8% of R. dominica oriented
towards clean wheat compared to infested wheat
(64.7%). The current findings are consistent with those
of Edde and Phillips (2006), who found that 82% of
R. dominica beetles have the greatest response to food
volatile. According to (Nguyen et al., 2008), only 37%
of R. dominica arrived at the clean wheat, brown rice, or
maize, while 80% were able to locate the infested wheat.

Among the three food baits tested, the highest
attraction was found to be in the arm containing wheat
flour 40% and 37% to Tribolium spp. at 20 and 25
MAR, respectively. According to (Dukic et al., 2020),
who investigated in a two-way olfactometer that the
distribution of adult 7 castaneum towards infested
and uninfested grains was observed to be significantly
higher on the wheat bran infested with their nonspecific
than on the uninfested wheat bran. T' castaneum
larvae and adults were attracted to the odours of wheat
flour or whole wheat grain (Stevenson et al., 2017) is
comparable with the present investigation. Vijay et al.
(2020) reported that the highest orientation of S. oryzae
was recorded towards sorghum (53.33%) in 20 MAR.
While in our study the highest orientation of S. oryzae
towards wheat flour was 31% and 39% of 20 and 25
MAR, respectively, while 26% of S. oryzae settled in
sorghum flour at both 5 and 20 MAR. According to
Trematerra et al. (2000), O. surinamensis, T. castaneum,
and 7. confusum use grain volatile odours to determine
whether stored wheat grain kernels have been damaged
mechanically or by insects and these studies are
corroborative to the present findings. Wheat germ
extracts are more attractive than other fractions, while
fermented millet flour or whole millet flour volatiles
are more attractive than whole millet kernels or millet
starch (Seifelnasr et al., 1982).
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