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Abstract

Fungi are distributed and spread widely, as they are found in all parts of the world,
Fungi are affected by environmental factors, the most important of which are temperature,
humidity, wind, and geographical location. This study was conducted in the city of Al-
Bayda, eastern Libya, to determine the effect of climatic factors on the fungal spread of fungi
residing in the air environment and resulting from Microbial activity of garbage dumps, by
trapping them and conducting the process of isolation and classification according to fungal
genera. Glass traps were distributed in 13 points. In the city, these traps were collected and
transferred to the fungi laboratory in the Prevention Department - Omar Al-Mukhtar
University. The isolation process was carried out from the glass traps that were collected.
The results showed that the number of fungi isolated from the air environment reached 14
fungal genera, where the largest number of fungal colonies were: Aspergillus niger,
Aspergillus flavus, Aspergillus spp, Penicillium spp, and Rhizopus spp (10.93%, 5.83%,
24.34%, 15.44%, 9.31%), respectively. While the number of fungal colonies of Fusarium
spp, Alternaria spp, Trichoderma spp, and Mucor spp decreased, it was also found that the
highest fungal prevalence of the isolated fungi was during the summer and fall, while the
prevalence decreased clearly during the winter and spring. It was noted that environmental
factors have an impact on the growth of fungi. And its spread. The growth and presence of
most fungi varied with temperature, and relative humidity had no significant effect on the
activity of fungi, as they were present in all periods. Rain rates and the speed and direction
of the wind played a role in the growth and spread of fungi residing in the air, as a difference
was observed in the growth and spread of isolated fungi depending on the amounts of rain
and the speed and direction of the wind. It was also found that most of the fungi isolated
from the air are pathogenic fungi.

Keywords: air pollution; climatic factors; microbial activity; glass traps; fungi.
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& (RCD) dudlsdial) ALalS e Uaill praat aladinls (ojlaill paen Craada i Alanyl Julasl)
& dagiall coaill . Minitab 17 Slas) zealipdl aladinls clilad) s3a dalas 23 o) K &2
Percentage Angle = Arcsin\/mntage Jslas e Led ALa) bl a8 ) Lebigas
(Siana a3 (LSD) sl plasily (ANOVA) culall (st Json ) seasll Leblas U
D aladl) Glasgie g 435all (0.05 > P) ginddl

LBl gt
sl ddgaas (geadl ala ) cilily

ol gl iy s Ll 558 PA sliand) A Raliall cbilall bagie (1) Jeaadl Jia
Sl Gl o gie da s 2023 silsy in sile e (e Lisyti Caait) sall il
dushll ol Liad) iy ¢ se-dill (8L (8 il L Jgill e (132 526 522) 5l
Dt 8\ (e el Ll Aoy cila e Wi e 5 b (el b el culS Al
Al Fle pailad o slianll dune B paahall s (e (335 7.560) Jacigiar yrenw
Cialsall (o Sl allan Tolis jlaas 1809 liaa cils Sla sl Slier (63 augial) (i

alall e e du
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Al il JMA sland) daad disad) dla¥) clubd Jaugia 1(1) Jsis

LS hugia | oladl | dspwdiwgie | bgie | dage Jawgia Lol
(sl o) | ot | (58) gl | (%) Bl | (3)
1.2 S/SE 5.02 50.60 22 May 2023
0 S 5.52 67.80 26 June 2023
0 S 5.9 54 32 July 2023
0 S/ISW 5.2 51 29.6 August 2023
6.1 SE 4.6 61 15.8 September 2023
9.8 SISE 5.06 62.10 13.2 October 2023
9.3 SE 5.42 61.19 12.5 November 2023
14.08 SW 7.56 73 10 December 2023
15.3 SISE 5.32 70 11.6 January 2024
7.3 NE 5.31 80 10.35 February 2024
4.1 S/ISE 5.6 76 10.05 March 2024
2.6 SE 4.6 72 11.8 April 2024
clizl) 28] adlse

Sapye Ll 3 3hlie ) BLE L Coen Ciiang adlse ) Llidl 638 Cad o Ltk

pandiill (mg pal) A Bl 038 b (gpladll il e Capeil) Alggadd el ( Fpaskas

L) dawy abisall atlad «slsgll Ay (e clisd) 347 a8lga 1(2) Jsaa

L) A sl
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ZLdubat) o gle) dlaa

(2024) e (13)

Ledd Cilage (g9a0 dilaie by slaie

AlSe 385 @l it Slal

©lad Ll dalaie JisSl)

AlSe 38ES il il LSadll
Gr3ye bl il Aidaie Slanll jsia
AlSe 38 @l il salall ke

Al A8 ¢l dalaie Lkl

pell (5355

Al 48S 8 shlie

docalyl) Al

(s st T

Calaall 2gaa

Joaded Gilowie 25 dahaia

Aalaall laliad g Saall Jlaill (g Fmpial) Lophadl) il pant coal) & aalpal pdlgall o2 <yl
il yaxical) 8 g i) Jangl un ¢ Alsgl) sl e olld 5l elianl) Aie degal) L)
oo Ay srall lyhadl) alel cailSy Aoyl claliall aaead (SLl e eyl cilyladll 4kl
oo Dl cen Laaiy) LS 4 yladll il pert csall 2alg & (aledis) Jangl Laty 4 uayadll il yhadl)

- i) gaeas GSL

Al g b Agjaal) cilyhil) Ge Caas)

P o 0 2 clcanll Ay elsgl) Ly & Aphadll jileadly cbpladll e il DA
G G Blil) JS 8 Baadgie coilS Al jaall ciliyladll alana ol Lgple Jgant) 5 ) 30
eyl (s 8 sl Ak il A b L (3) oad glie sty 5 gl
ks Fusarium spp® 5 Fusarium spp®) asfyssill i dbian il 4wyl can

. Penicillium spp asleidl
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Ayl aBlga B Akl yiladlly clohill e (- [ +) RESH £(3) Jsas

— 3 5all
: : : : il yhadl) ) 6
site | site | site | site | site | site | site | site | site | site | site | site | site
13 (12 |11 |10 | 9 | 8 | 7 |6 | 5|4 |3 |21
Aspergillus
+ + + + + + + + + + + + + .
niger
Aspergillus
- + + + - - + + - - + - +
flavus
Penicillium
+ + + + + + + + + + + + +
Spp
Alternaria
+ + + + + + + + + + + + +
Spp
+ + + + + |+ |+ | + | + | + | + | + | + | Mucorspp
Aspergillus
+ + + + + + + + + + + + +
Spp
+ | + | + | + |+ |+ |+ |+ |+ ]+ + ]|+ |+ | Unknown
Rhizopus
+ + + + + + + + + + + + +
Spp
Fusarium
+ + - + - + - + + + - + -
Spp
Penicillium
+ + - - - + + + + + - + -
Spp
Fusarium
+ + + + + - + + - + + - +
Spp
Trichoderma
+ + + + + + + + + + + + +
Spp
Alternaria
+ + + + + + + + + + + + +
Spp
+ | + | + | + |+ |+ |+ |+ |+ ]+ + |+ |+ | Unknown
a9 € (1) /a8 (H)

¢3¢l 4l ganal) Qlﬁ)hﬂ\ gasdddy Joe

&:'_1_.}; Al s sadd \:1‘)@_& E.A;b 3y cbgjb Zd‘smj‘ C'_al:a‘)kﬂ\ %) g"_alaj_u.\fd\ Z.:AA.C- cbal (';3
e e by e dliall oda Jie g elcan) A A8 adlgall o Dilinal) Cines

lalaie) lgale oyl 5 Al jaall culyladll (a9 465 5 ((PDA) Gabalbadl 35w sl
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- duylad Byaxiven 14808 Auhall 558 P& Lelie 2 Al dykadl)

-Gl elsgd) ddy (pe Al eal) ailyyhadll Z\f}hﬂ\ Cpariesal) (1985 :(4) Jga>

A yhdl) Branicuall (gl anugial) | Cifparivanl) dae il hadl)
135 1619 Aspergillus niger
72 863 Aspergillus flavus
191 2286 Penicillium spp
150 1804 Alternaria spp
34 410 Mucor spp
300 3605 Aspergillus spp
81 975 Unknown
115 1378 Rhizopus spp
14 167 Fusarium spp
29 347 Penicillium spp
17 205 Fusarium spp
85 1022 Trichoderma spp
3 36 Alternaria spp
8 91 Unknown

Pl Lkl bl @bl g Cab SN dal (e g US aaaiy doyhadll Gl yariesall 2o 23
28 Jaay gy oY) b e e Algyaal) iy Ladll w5 G Al 858
oo g yrall yesioall sae b SO 3 (El-Gali et al., 2004) il g bl
Glia e Aghrall Gliyhill alaae il 8 g 8janiis 10806 a1l slianl) dirar (g9l ¢lsgl
Cagliilly b UK Augiall onil) a5 LS edalgll Abaill iliia yaally Glgal) dpslnll al el

celsgl) lue (e lgale Jpasdl 3 Al dyhadll il pericsal) 2ae
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Al g jaal) ciliphaall dyyhadl) yerical) 2385 ranigall 2o il

Cuon Ball GLBKH 5ol AaDle Ly iy ¥ goall elsgl) L cluhall o <0 50 ds
Lol bl das Lgia (ally lphadl) jldmly aalg (8 1hes (3 dlse aals
el Ghlall G ) ) 2aadly —dhaall aBsally Agal) Ashlly Hltaa¥ls

-(Burge et a., 2000) dulCull cilasailly

g9 14 Ladae aly ally clsgll e 3 Bagagall loyhdll 4a8l8 (5) Joaall Pl (e o
&5 il Cyaricndl) (e 232 el (S5 Aoyl Caniooal) 230 8 clyyhadl) o3 Cuibial (gl
S 0S8 il yantanall i) Lais gl aliadd sl Jamd P& Lgde Jgomal

el Jad DA

gl elsgd) ddy (e Al al) ailyyhadll z\:uhﬂ\ Cpariesal) (985 :(5) Jga

) L) i Al Cial) o

U | [ BAS | | s | RS | 8 | RS | ey | e8RS )

54 1 43 |11 | 35| 4 0 12071167 | 24 | 352|399 | 323 | Aspergillus niger
55145 [ 19| 0| 2| 0 [141]127| 35 |182|135| 122 Asherailius
39 | 57 |34 | 78 | 31 | O [270|173| 37 |622|502 | 443 | Penicillium spp
5381349 | 31 | O 3 0 [153]| 22 | 14 | 321|194 | 179 Alternariaspp
48 | 30 | 65139 | 8 | 11| O 0 5 6 | 81 |117 Mucor spp
518 [ 209 | 50 | 627|506 | 88 [ 396 | 365|227 240|258 | 121 | Aspergillus spp
177 64 | 68 | 48 [ 10 | 11 | 90 | 50 | 84 [ 102|117 | 154 Unknown
92 | 38 | 5 |96 | 50 | 8 [326]194| 87 [210| 151|121 | Rhizopusspp
22 0 2 6 | 58| 0 |33 | 2 0 [21 ] 15| 8 Fusarium spp

0 0 3 0 0 O 12|17 0 121|116 | 78 | Penicillium spp
24 7 0O [27 0 | O |68 | 15| 7 |42 |15 0 Fusarium spp
207 1 205 | 120 96 | 19 | 12 | 108| 89 | 9 | 63 | 27 | 67 | Trichoderma spp

2 2 2 5 3 0 8 5 0 6 0 3 Alternaria spp

6 9 12 ] 6 6 | 10| 11 | 5 7 110 5 4 Unknown
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s Penicillium spp @lbjhdl Cavall A 4y il Gl peational) (0 22e el (IS 58
51074 51567 caals 4ykhad clyani e Jazas Aspergillus niger s Alternaria spp
clphadl 55l utt DS Ayl Shaxiasall e 220 BBl OIS L ¢ Ml e 5panine 694

c el e srarins 9 519 cualy il paniis Jaza 5 Alternaria spp s unknown

Laal o)1) elsgll B (e Alg jaally daladl) ulal Laaleaall colyladll (ol Aol iy S8
taliy Gl Lu el Aoyl al) an Shall Hlimil Cars dalall dacall angs (S clean)

(2018 «lumnys h) Daaleall il
Cliall 30 anlge YA Lgaisig Agjaal) cliphall (ghadl) jLaasy) 43)la

B lie e bl can gl 088 oyl L iily gy 3 Tgo aasell 0 (6) gnl
G Al CilSy glsdl) G dusina (398 dgas amilsall DA Leanigiy lphadll (g (ghadll i)
Crpall Jomd DS aysilly L) gl Giamy (3568 Langl 38 canlgll gl oy (s
Jawsia Aspergillus niger hig Alternaria spp ,—hé s Unknown [l dliee cuilS,
bl Cihyaniaaal) Comidil e o Jgil) e Spanis 9.41 510.61 511.19 chpasivaa
e sy « sl e 0.85 50.96 51.43 oy dias culSy ol Jomd DA gl o
Blall Lol ilyladl) (e gl oda yiad Gum oWAN Jad DA ghall cilayy (aliady s
e g LS (2012 cciir ) dugia A2 30 20 G Lo b e e s A
s Moucor spp bi dlies cily Civall 4lae pa)l) a8 DS Zphadl) 16V
Gl Lay ¢ Mgl e 8yanins 6.08 5 6.31 cljanisns augias Penicillium spp ki

i Byaniien 2 9 1.79 il Sljastives basigiay Canall DA o yhadll @l pericsal)

Al puslga A Lganisig Agral) cilihill (ghil) JLEny) Aijlis :(6) Jsis

| RCRAl iy Al ) i)

1.87 0.85X 5.97 >h 9.41 a¢ Aspergillus niger
1.86 9k 0.96 1% 3.33 4 10.61 2 Aspergillus flavus
6.76 @° 0.09K 3.31 ¢k 7.76 &4 Penicillium spp
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6.08 b 1.81 3.33 ¢k 2.00 ¢k Unknown
0.13k 0.05k 2.76 &K 2.49 &K Alternaria spp
6.31 b9 2.55 &k 2.71 ¢ 1.79 Rhizopus spp
2.74 ¢ 1.23 7k 2.39 ¢k 3.25 ¢k Mucor spp
2.28 ¢k 1.43 Mk 6.60 & 11.192 Aspergillus spp
0.61K 0.71k 0.15k 0.69 Penicillium
1.35 1.87 4,71 °K 2.43 ¢k Alternaria spp
6.15 b 4.42 %k 2.06 ¢k 5.70 ¢ Fusarium spp
1.87 f 0.85k 5.97 b 9.4] abc Unknown
1.86 9% 0.96 I« 3.33 ¢k 10.61 % Fusarium spp
6.76 ¢ 0.09 3.31 &k 7.76 %4 Trichoderma spp

Jadl B daadiciall (3 hally ciliyhadl) LESH auilga

ase Pa IS dahiie Ll b 5y dmid) lyladll )85 el o (2) Jall z3l can
ot Dla (ghadll HLEmY) bl ey byladl) Ll & oY) 553l o3 cilS Can el

(2012 cCiuyd) hall ilays salyl SIS (gha

15
g
g
d
3 _-_-_'_'—-—-—E._________-_-_-_-_.i’_.____,_..-—"‘h
0

Al 55 I i) LSy acugal) o ABSall 1(2) JSA

2 el Glphill Jie 8 daadiwall Jiad) Byl 0l (3) IS DS (e L) (i LS
Lpladll il periesal) (0 222 581 e Jguand) b Jad) cul€ dany &l o) Ayl ol asgl

172



(2024) siatu (13) 2l Lyt 2 plel) LUna

@byl Jie (A LSl iyl ahadtin) die dypladll Gilericall 2ae J8 Leiy day &)l e Ly
. slogdl A gandl)

L owd -
- i g -__l:_.;

il Jadl (§shag dnhdl) Clpariaall 38 Gu 4B 1(3) J<&

L) aladly Aoy Adgjrall cilipladl) JLASH (G A3Mal)

Ciloybally dyhadll g3 eda o Ggllay I culyladll Ll Ji B 1)9d Wgieyay Ll
Ao Gy g yaall ilyball Aokl S b igia (s Ajlia shal & 38 cslsglly Algenall
elsgll A A Ahlal cubyladl) el HLml o (4) Jsaad) DS G 0 s oz Ll slasly
%16 N cliag 4wy saie 5.02 zL Aoy cialy laie 85 Ggially agial) slasl)
Lxie %15 By Jlaall slas) 8 elogll &y o g jaal) culipladll il duos caaly e
iy & S ) 2011 « Fraied ge el —Slay a9 adie 5.31 L)l Aoy wo caly
LAY Cu silag dils ol el DA lshadll aalgs & cadlaa) @llis ob Lagendl

2Ll de pu
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m S/ 5.02
m 5525
m5S93
W52 5/5W
m455E
W 5.065/SE
mS.425E
m7565W
5.323/5E
m 5.31NE
W55 5/5E
465F

o) olaily e g Ay jral) il hadll (ghil) JLEGY) cp ABlal) :(4) JS&

Ob cnn a8 Al o3 DA elsgll iy (e Algjaall alyladll S V) Jlae 2aad P&
Dbl o caly Gua By S il olady) 8 Lganigig Lyl slal OIS cliyladll alasa
G iy Baie 5.42 54.6 L) Aoy cinly Laxie %12 5 %13 slad¥) 12 & bkl

1 2004 « Afzal et al., e 138 —ilay 85 (AY) Glalas¥) & clplall 8l L)
Lty 001 elsgll b b (goall D) 8 a3ld IS aalgn cilyladll ol a8 s
DL elogl) il 8 ARES B Ja clyladll aalgm

Bl Aa Algjaall cilladl LA (A8l

Cun elsglly ganall Lialay cbphdll o Ao selud Al dalgl) dalgall o Blad) dajn s
O e—alaas) 5l Hhall cila )y g U)ly clphadl) Ll 5al) (A Lega Dhga Hihall cilayy canl
vie (5) U DA o a5 358 lehliiy anlss sy syl g Jady dualiall <N axal
) Ll 558 DUa 5hadl ey cpass shsel) (e Al sl bl ) Sl dacasie A o
Bhall da3s 526 Bhall days xie clplaall jliml el IS Gus cilphall (gl L)
2012 iyt Al e 138 Ly 385 (%26 5 %32 () oy LIS o 29,6
30 =20 ¢ b @hs e o Gn g Bhall dasall pleil) e cilyyladll calel ol

. a_aj:m 2\;).3
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1% 2 1% mialda
2% " _— B
4%
m 26
. | W3z

4% h—— CREN
‘ miz5

10
CEET:

- Bl Aaag Algjaall cilyyhill (glad LEIN G A8l 1(5) U<

ol i 28 el da s (mleail pe Ll g jrall clyladll (gyladll HLmV) i) Laiy
iy (312.5 = 210 = 210.05) dmeasdl 5lall cila s vie lnia GIS (gHladl) L)
Cagylall s ol (Fravel etal., 1996) deudy e clld 325y Layy %4 5 %2 5 %1 cilias
o S ISa A Jungsugl) Bl esally (I3 sl £5s Ball das als 5 Al

Ly aslsis clyhdl e
Agpaat) Dughallg g jaall il phadl) LI (0 A3l

gobd) Janag HUae¥) liaSs Bhall daps dald 5 afiul) g lall sty byl alaes jilo
o Log g3 canad Ll gl () (6) ISl (DA (po Tangl + Agaail) Zughally sl
sl el IS s ¢ il IS 8 baslsi e a2 Gle dlgjeall cilbyladll L dmly a5
5 %67.8 5 %62.1 4wl dsha)ll ¥ ane il Laxie elggll (e g jaall Cliyhaill (g
o (Afzal et al., 2004) Ll pe s i 85 %10 5 %31 5 %26 il cous %51
liplad Canalgs g ¢ S Ay (8 byl el 3L & Laga st il dshall Jala]
Laay Al elsgl) ol id & (goall DAl 4 aSls U< & Cladosporium s Alternaria

B elogd) il b A 8 J<a Aspergillus s Penicillium «byhd <ol
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B Ay
Bs05
mG7E
msd
m5i
msl
mez1
w5110
573
=70
30
" 76
72

i) dghasllg Adgjaall clphadll [LEDH (e A3Ma) :(6) JS&

bl J8 IS 8y Lkl Ve 8 Bl ae cloyladll (gyladll L) b Gialial Jasgl LS
g L._?_‘bﬂ\ e %3 5 %] g %76 5 %T0 5 %72 Lsh)ll O are aly Ladie (g)lad

(_; 8yuS LS a4t i:vkd\ e:ﬁbal\ CJL O Lgl“ (Levetin, 1995) — el 1y al
R:Lul\ LJL)S\ uauaqb C\:DM R.c.).u B.J\fj &= Lf}éj\ =y H|

U] Y arag Algjaal) cilhil) JLAT) ¢ Aidlal

Jiae o Shaall dale iy elsell (e Agjaall cilphadll )< wigie d3)lke DS (e (8
e Langd 388 ¢ UadY) Y amay Sl e cibyhadll 5508 6 ads Lol @l oL Lyl
Cal€ 8y HUaeY!) S alidi) o Algjaall clphaill (med gV sl (7) JSal Pla
e aa il el gl e %11 512 517 SLill Jane by Cun & oSe d8D])
e AV Els1 (mad Lyladl) HLaY) Jame £l Laiy ¢ Cinall jedl DA gylaall sl
Jare S Laxie %10 5 %12 L) Jaee gl Cus dglagl A0 cilSy el 4aS 50L)

Ll Ao 5ale 9.8 59.3 (rhaall Jskagl)
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Uaa¥) Bagho N anag Algjaall cibyyhadl) L) (G A8l 1(7) JS

bl Jshgll eV ame AL Sl Jlaw & cudlial Aokl gle) o bl oo)ls)
ghaylly Bl ilily (e ddlally Loyl a—ulsal) (s S 63 1975 « Ogunlana a 132
Lol LYy L yladll il pantiaal) dlael 8 dassge calyit Eigan 8 s jUacY) Jolang

-

ADAl)

Cus sloelly Aihalall cbyladll Limly Jie e Laliall Jalgall 50 A e ool 238 cudagiod
Ol Aahal) sda cndl 5 eVl alsall PIA PDA ddlie bilag e cbyhill o3 Jie &
Ly &g paal) clypladl) Ll gy e gaaly 56 =l oladly dejesy sUaaYly Shall daa)
O Al il paes b lpladll Caalg dus lan i Ll dugha)ll Jale il 1S

el Ligha

el

tdpal) aaball -1
gy (L) Guedd) dine 3 Aslally oaslall elsgl) liylad L(2011) -l ¢ Sg ) o
.68-53 cilaicall (3 aaall 22 alaal) ¢ Gliall ¢ Ay paiival o slall ddaa
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. 203 = ¢4 2aall (27 Aadl
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