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[7] Al-Defiery, M. E. and Merjan, A. F. 2015.

Mycoflora of mold contamination in wheat

Cuiy sdg lédal) sludidl) @il puia ddgmall @l ladl)
e bl e cpalite (e 5 ) seds (3JSE) bl
5 %40 iy Alternaria alternate s s 8 )
kil ebh WS %27 4wy Cladosprium  sp.
Al ) ma ) 238 (3855 9 9620 4wy Alfernaria sp.
by yladll (e g 5323 Je dua LS (S [35] Ll
& T castaneum 333 sludia 3 5l 4nlias ciilS
Cladosporium  spp.osi> i e )Y
Alternaria alternate ¢ s 5
B)\Jﬂ\aé)dt@_)ﬁw\‘;;\.é).d\ BN PRV PP
Dl Gpadl) ol malll 38y (i iy Cua dysk I
A D by ALVl a5y 0 Al il jda e 22l
el saledl &l Al Al G plad gad sl
A5 yrall 5 Ay kil o gandl I8 QS 4kl ol jally
o2 Jlud N a0 058 Al Aflatoxin oS sEYL
Alarl) Lgiad Laassi Ul LeigSip Leisl i ol sall
SV Al as ny [34,25]  Aspergillus ol e
Al Blslall Aald g by pladll (e S el ol )
Jie gaadl (840 gha )l (e Al Dl 50 i 53 sai allay
O skl ala 35 o (s [26] Aspergillus spp. &) 5
LY AUl Cag ylall 8 g dliadlodn 8 5 (uilial) Adail
- [28] Akl a sanl aS) i g iy yhadl)

[ i)
fualdy At il Cig ) a3 (5 Al eaill (3
dsay ol Ao &y 3l ally Akl s
Al i ) ALKl dally Gaa e el
Ay jaal) 15591 e laall Gall (Al g jaal) iy sLadl
Cpe o st Al A lee i AL 3 ydal) (e
Cladosprium sp. s Alternaria alternate (lida
e 3o Led A Ll eladial) o) iy (Al skl e
OSLal ) Lelis (Sadll (pn il gl phadll o ja i b

G9Alg Ml http://www.ljpp.org.ly

2023 (13) 322 sl & 51 Ayl Al



29

[15] Hagstrum, D. W., Phillips T. W. and
Cuperus, G. 2012. Stored product protection.
Agricultural ~ Experiment  Station  and
Cooperative Extension Service, Kansas State
University, Manhattan, KS, p 352.

[16] Halstead, D. G. H. 1993. Keys for the
identification of beetle, associated with stored
products- II. Laemophloeidae Passandridae and
Silvanidae. Journal of Stored Products
Research, 29(2): 99-197.

[17] Halt, M. 1994. Aspergillus flavus and
aflatoxin B1 in flour production. European
Journal of Epidemiology 10(5): 555-558.

[18] Hashem, M. Y., Ahmed, S. S., El-
Mohandes, M. A. and Gharib, M. A. 2012.
Susceptibility of different life stages of saw-
toothed grain beetle Oryzaephilus surinamensis
(L.) (Coleoptera:Silvanidae) to modified
atmospheres enriched with carbon dioxide. J.
Stored Prod.s Res 48:46-51

[19] Hashmi, A. A., Nasir M.A. and Javed, R.
A. 1983. Fungi associated with stored grain
insect pests at Faisalabad. Pakistan Journal of
Agriculture Researrch 4(2): 76-83.

[20] Hedges, S. A., and Lacey M. S. 1996.
PTC Field Guide for the Management of
Structure Infesting Beetles Volume II: Stored
Product Beetles/Occasional and Overwintering
Beetles. G.LE., Inc. pp. 124-127. ISBN 1-
883751-03-9. _

[21] Miller, J. D. 1995. Fungi and mycotoxins
in grain: Implications for stored product

research. Journal of stored Products Research

31:1-16.

flour and storage wheat flour. Mesopotamia
Environmental Journal, 1(2): 18-25.

[8] Al-Mezeini,N., Manickavasagan, A., Al-
Yahyai, R., Al-Wahaibi, A. K., Al-Raeesi, A.
A. and Khriji, L. 2016. X-ray imaging of
stored dates to detect infestation by saw-
toothed beetles". International journal of fruit
science,vol. 16(1): 42-56.

[9] Al- Qazzaz, K. and Al-Musawi.2012.
Study of the impact of the speed of clearance
hole in the losses and the quality of some of th
manufacturing indicators of the rice crop. Kufa
Agricultural Sciences, 4(1): 147 — 164.

[10] Amadi J. E. and Adeniyi D. O. 2009.
Mycotoxin production by fungi isolated from
stored African  Journal  of

Biotechnology, 8(7): 1219-1221.
[11] Barnett H.L. Hunter B. B. 1972.

grains.

[Mustrated Genera of Imperfect fungi. 3rd
edition Burgess Publishing Co. USA.

[12] Bosly, H. A. and El-Banna, O. M. 2015.
Isolation and identification of fungal growth on
Tribolium castaneum in stored wheat flour.
Journal of Entomology and Nematology, 7(2):
11-17.

[13] Bosly, H. A. and Kawanna, M. A. 2014.
Fungi species and red flour beetle in stored
wheat flour under Jazan region conditions.
Toxicology and industrial health, 30(4):304-
310.

[14] Bousquet, Y. 1990. Beetles associated
with stored products in Canada: an
identification guide. Ottawa, Canada:Canadian

Government Publishing Centre, pp. 189-192.

G9Alg Ml

http://www.ljpp.org.ly

2023 (13) 322 sl & 51 Ayl Al



30

in wheat products. Pakistan Journal of Zoology
38(1):27-31.

[29] Shah, P. A. Pell, J. K. (2003).
Entomopathogenic fungi as biological control
agents. Applied

Biotechnology 61: 413-423.

Microbiology and

[30] Sinha, R.N. and Watters, F. L. 1985.
Insect pests of flour mills, grain elevators, and
feed mills and their control. Canada
Government Publishing Centre. Ottawa, pp.
197200.

[31] Trematerra, P. and Sciarretta, A. 2004.
Spatial distribution of some beetles infesting a
feed mill with spatio-temporal dynamics of
Oryzaephilus Surinamensis, Tribolium
castaneum and Tribolium confusum. Journal of
Stored Products Research, 40(4), 363-377.

[32] Trematerra, P., Kavallieratos, N. G. and
Athanassiou, C. G. 2016. Laboratory tests on
the ability of Oryzaephilus surinamensis adults
chocolate varying to locate different types of
quantity of cocoa. Bulletin of Insectology 69
(1): 21-24.

[33] Turney, H. A. 1957. Some effects of
cracked grain on the reproduction of the saw-
toothed grain beetle. Journal of Kansas
Entomological Sociey 30: 6-8.

[34] Twiddy, D. R. 1994. Volatiles as
indicators of fungal growth on cereal grains.
Tropical Science 34: 416—428._

[35] Yun, T. S., Park, S. Y., Yu, J., Hwang, Y.
K. J. 2018.

and Hong, Isolation and

identification of fungal species from the insect

[22] Mislit, H. M., Mohammed, A. A. and
Kareem, A. A. 2020. Evaluation of the efficacy
of local and commercial entomopathogenic
fungal  isolates  against  Oryzaephilus
surinamensis (Coleoptera: Silvanidae). Plant
Archives, 20(2),5672-5676.

[23] Mohammed, A. A., Kadhim, J. K. and
Hasan, A. M. 2019. Laboratory evaluation of
entomopathogenic fungi for the control of
khapra beetle (Coleoptera: Dermestidae) and
their effects on the beetles’ fecundity and
longevity. Journal of Agricultural and Urban
Entomology, 35: 1-11.

[24] Nurul Huda, A. and Noor Amni, M.
2020. morphometric characterization of
Oryzaephilus surinamensis L. (Coleoptera:
Silvanidae
grains.Serangga, 25(3): 116-125.

[25] Reddy, C. V. 1992. Aflatoxins in Feed: An

Jreared in different type of

Enemy to Poultry Producers in the tropics.
World Poultry, Doetichen, Netherland, 8:19-20.
[26] Samson, R. A. and De Boer, E. 1995.
Introduction to food-bornd fungi. 4th ed.
Centraalbureau voor Schimmelcultures, Baarn,
Netherlands. 299 pp.

[27] Samson, R. A., Houbraken, J., Thrane,
U., Frisvad J. C, and Andersen, B. 2010.
Food and Indoor Fungi. CBS Laboratory
Manual Series 2. Centraalbureau voor
Schimmelcultures , Utrecht, The Netherlands.
[28] Shafique, M., Magbool A. and Chaudry
M. A. 2006. Feeding preference and

development of Tribolium castaneum (Herbst).

G9Alg Ml

http://www.ljpp.org.ly

2023 (13) 322 sl & 51 Ayl Al



31

pest Tribolium castaneum in rice processing
complexes in Korea. The plant pathology
journal, 34(5):356.

Identification for contamination fungi in stored wheat flour infected by

sawtoothed beetle (Oryzaephilus surinamensis L.), EI-Beida city, Libya

Fathia S. Hamed , Asma S. Musa and Zahra I. El-Gali
Department of Plant Protection, Faculty of Agriculture, Omer Al-Mukhtar University El-Beida- Libya

Abstract\

Wheat flour samples infected with the sawtoothed beetle Oryzaephilus surinamensis L. which were
obtained from the local markets in Al-Bayda city — Libya- during, 2020-2021, were examined to detect
the presence of fungi in the contaminated flour and on the surface of the sawtoothed grain beetle and
larvae. Five species of fungi , were isolated three of them were isolated from contaminated flour with
a percentage, of A. niger (44.4%) A. flavus and Alternaria sp. appeared with equal proportions (22.2%).
The same species were isolated from the outer surface of the sawtoothed where A. flavus recorded rate
of 53.3% grain beetle with higher rates followed by A. niger with 40% and Alternaria sp. Appeared
at a lower rate than the previous two fungi at 33.3%. While the results indicated that the two species
Alternaria alternat and Cladosprium sp. appeared on larvae at (40%) and (27%). In addition to the
appearance of the fungus Alternaria sp. by 20%. The study concludes that isolated fungi from the outer
surface of adult insects or their larvae confirm the their role of in carrying and distributing fungi in

stored wheat flour._

Keywords: Oryzaephilus surinamensis, sawtoothed beetle, insect, wheat flour, storage fungi
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