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Table 1. Frequency (%) of fungi isolated from wheat infested with the khapra beetle.
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Table 2. Frequency (%) of fungi isolated from flour.
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1.90 Cladosporium sp. 1
3.55 Penicillium sp.
4.09 Aspergillus terrus
6.83 A. flavus
5.46 A. parasiticus 2
5.46 A. niger
3.55 A. ustus
245 Eurotium amstelodami
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Table 3. Frequency (%) of fungi isolated from flour by the dilution method.
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Figure 1. Isolates of Aspergillus spp. isolated from wheat
flour and grains.
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Figure 2. Ability of isolates of Aspergillus spp. isolated from
flour directly and with dilutions to produce aflatoxin B by
the ammonia vapor method.
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Figure 3. Ability of Aspergillus flavus isolates to produce

aflatoxin B; by ammonia vapor method in wheat grains.
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Table 4. The effect of the concentration of Cordyceps filtrate on some insect stages of the khapra beetle.

SN il Jae il Jana Apla e 3y Ay pdial) ) gkl Cigal %
A Jana alal) Sl (Z.s:b.u) 4atis, Sas )
skl Overall Mean Mortality rate (%) of insect stages (JA)
Mean stage  concentration  concentration _after different exposure periods (hrs) (s dall ) ghl) Conc.
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29.45 16.67 7.78 16.67 6.67 0.00 8y, 0.5
56.89 51.11 53.33 53.33 46.67 Larvae 1.0
46.11 25.56 43.33 16.67 16.67 GRS 0.5
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LSD at P=0.01 was as follows: for concentration=5.5, For Insectoid stage= 5.5, after different time periods = 6.7, for the overlap between the
concentration and the insectoid stage = 7.7, for the overlap between the concentration and the time periods = 9.5, for the overlap between the
insectoid stage and the time period = 9.5, for the overlap between the concentration and the insectoid stage and the time period = 10.4.
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Table 5. The effect of ozone gas on the mortality rate of larvae and adults of Khabra beetle.

(%) el < ga
Adult mortality rate (%)

(Yo) <l & ga

Larvae mortality rate (%)

£1X dga g S (g £138) 39 g g1 oM (Aela) U pill Baa
With food Without food With food Without food Exposure period (hr)
0.00 0.00 0.00 0.00 Control 4L
3.33 3.33 10.00 6.67 2
30.00 20.00 33.33 23.33 4
46.67 40.00 53.33 43.33 6
73.33 70.00 83.33 76.67 8
96.67 93.33 100.0 96.67 10
50.00 45.33 56.00 49.33 Ll il Jaeae
Mean food effect

7.3 = Gl By 43l AN €513 = (aail) e €324 = bl 1941 Jaia) (s s ie Bl g Al (5 sina G JB
7.8. = Uil bae g Audadll cp JANll 05 44 = (i il 3aal 03 44 = B3l 19 ] Jlada) (5 i die G G ge Al (g gine 58 JB
LSDo.o1 for the mortality rate of larvae: for feeding = 3.24, for exposure time = 5.13, for the interaction between feeding and exposure time =

7.3.

LSDo.o1 for the mortality rate of adults: for nutrition = 3.44, for exposure period = 5.44, for the interaction between nutrition and exposure

period =7.8.

80l Jaws ol Osisd Sa WS -(Holmstrup et al., 2011)
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-(Liu et al., 2007 ¢Jian et al., 2013) dasiiall <))
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Ciga & S o0 Lad dug 3Saall 21 of (6 Jsan) i) cuelal
) Jig5 Om gina g5 i 3) BIAY) gydal duyiall SlelaY)
35a9 aae Aldlas gl 3 cAlabeall ol (1380 35mg a2e ol 25m9)
(%72.77 5100) Cgall cras cialig eldall 2529 pn A3jlaa el2al)
3539 pae P<0.01 Slasy) didaill il cojehl LS Jsill e
(%89.44 583.28) csall (s cialy 3) HlslaV) (y Agina cullg b
Baall o i) el WS sl e cldlly iyl e US
72 223 3]l saall e 3) cigall i Bali) (A S )90 Anadll
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(2007) Fukude ae 3 1385 - sl e ((%78.33 5 93.25)
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Table 6. The effect of microwave radiation on the death of adults and larvae of the khapra after 30 seconds of exposure.

(Ao la) U a5 ada 32y ALl g <l ) & gal 9

I3 A g iU Jaea o Mortality of larvae and adults after different
Effect rate of food SskY) 8l Jara exposure periods (hr) £1383) g
availability Stages effect rate 72 48 24 Food availability
Larvae < )
72.72 83.28 79.67 66.67 53.33 With food £132]) &
100.00 100.00 100.00 100.00 Without food 13 (s
Adults SGIL)
89.44 93.33 83.33 60.00 With food e)e xa
100.00 100.00 100.00 Without food 13 (s
93.25 87.50 78.33 Aie 3l Baall )33\3 Jars

Time effect rate

18.6 =U yaill 3aal ¢15.2 =¢l3adl jigil (152 = ) gD 941 Jadal (5 s die b pdall Giga Ao By Kaall 2aSY) 0 Janal (5 sina (38 JAI

LSDo.o1 for mean effect of microwave radiation on insect mortality stage= 15.2, for food availability=15.2, for radiation exposure duration=
18.6.

Abstract

Alhaddad, A.A., LM. Omran and M.S. AL-Emara. 2025. Investigating Some Aflatoxin-Producing Fungi in Wheat Flour
and Grains Infested with Trogoderma granarium and its Control with Some Physical Methods. Arab Journal of Plant
Protection, 43(3):326-335. https://doi.org/10.22268/AJPP-001339

This study aimed to isolate, diagnose and biotest some associated fungi with wheat grain that infested with khapra beetle, Trogoderma
granarium. 26 isolates of Aspergillus flavus and 10 isolates of Aspergillus ustus were isolated from the flour by direct method. Post the testing
by the ammonia vapor method, only five isolates of A. flavus were selected as strong producers for aflatoxin B1. Frequency test of isolated
fungi from larvae and adults of 7. granarium showed that the highest frequency of Cordycepes pseudollodii was 25 and 23%, respectively.
While the lowest frequency of Cladosporium oxysporum was 8.33 and 9.37 % respectively. Obtained results exhibited that C. pseudollodii
filtrate caused mortality to larvae of 7. granarium at portion 49.11 and for the adults at 29.45 %. We also found that the 1.0 ml of fungal filtrate
caused the highest insect mortality rate 56.89%, whereas 0.5 ml of fungal filtrate caused a mortality of 16.67%. Furthermore, in the current
study other physical methods were utilized to control 7. granarium including ozone gas and microwave radiation. The result displayed that the
mortality was 100% for larvae and 96.67% for adults of 7. granarium after 10 hours exposure of ozone gas. Likewise, the exposure to
microwave radiation for 30 seconds caused the highest mortality rate of 100% for insects that provided with food compared to 72.72 %
mortality for insects that were deprived from food, and with higher mortality of adults 89.44 % compared to the larvae 83.23%. Results also
showed that the mortality percentage increased in pattern with increasing in the exposure period of microwave radiation which recorded 93.25
and 78.33% for the adults and larvae of insects after three days of treatment respectively.
Keywords: Wheat, flour, khapra beetle, aflatoxin producing fungi, physical methods, microwave radiation.
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