L

Ciyw deala
Sirte University

Jo¥ —elall madgadl Cygoen
Agdall Adssd
ro) o ) gy ) g5
eed! & Hlad! : jlad Coxld
22025 g7t 14 Gy

202p Y=l gl e ol
a—ij2oql og2_uup Yo ol
aigiwgyl utn_abueo way il .5
gD dlgollye apia o

Cpw aeolsy Gljbikiuwlg digayl jSyo Ciljguisio
02025 Lnig¥l amybl




The First Scientific Conference of the Faculty of Science - Sirte University EP ESC

Types of Article

daoly — aglall dudSt Jo¥! alall padd !

-
deoldiu | Dol g ptetd) O glld1
e . ‘

EPESC
2025 y4isi 14
dodded| Ol edly ol LAY ¢ ot
doiy 5ol | ARy

(ISBN) Sl o> gall J 9l 0 ) &)l U gl
ISBN 978-9959-891-67-9 [

EPESC, October 14, 2025 (& ISBN 978-9959-891-67-9




The First Scientific Conference of the Faculty of Science - Sirte University EPESC

> gl Glond

Lelad! &zl
Analdl Lty AoLadl zluis pledis o
daalzdl S il dema cudall s
L e Ukiogsl hlasas Bydi o
Aelall Azl
L Gyl /aglall 4| iame calliall aSladl e
320 s Anal / palall 8 st daza gan! o]
BN Skl yee dnaly /aslall S | ol Jsblose olinay ]
| 3ae e sl / pslall 206 GOV IRE N
[ puac s Anala / aglall 2,8 g gzl e Rumid s
Al 2zl

Loy ol ey ads |

[5NS S s dazma o

[NS Jad el e e

[NS gl daxi slas .

Tgunne sbladl 7 liae peldl e

Tgne ! Aaaz L5

Tone Jlaad! (b oluee

NS B3 Alaane e

lgine S g

1035 ] S (g 5 e

ez (relliall Ml e o

li-_\.\A}._a‘ O 9Rttd (o> o
Wﬁi uéjn.‘a-a Jj—b‘oi )

g 3lgtl ie dmid Lo

epesc@su.eduly :Juoleid! Juos!
https://su.edu.ly/research/index.php/conferences/science/sc1 : ya33d! adge

EPESC, October 14, 2025 [ ISBN 978-9959-891-67-9 [i]


mailto:epesc@su.edu.ly
https://su.edu.ly/research/index.php/conferences/science/sc1

The First Scientific Conference of the Faculty of Science - Sirte University EPESC

doy pill Ggly pe S o2 Ricinus communis L g g5 Obd o2 939501 91 .1

Bodi Jlodi (o )il Jgud! G319 AIL> Al pd 1AL LAY didi Al Ll Ol o8 ALY Jalaedley

JYMI so QASU §pe9 wluo jadiue pghd o8 ooliall eludld) Olibke alddiul .2
229 bbb re et st re b aeenes pdl o (e gud¥1)
i 33 3635 dle s3lae 0 el olpe (30 Sz 9 gl e TLDY deilaedS g S doylde .3

244 (e Led = (b didded x| oleo ddxd) dlazo (o All>

Al yd 1Jelddl Hledd! drmlui deglite o8 delbiuiul g pelilaa¥l (LS Halad S b sl 3e¥I .4
D1 X (SRR plall o gl (gAY 5 pd
269.0w yo9> o2 (Cd, Pb, Cu) Lkl wolid! jaasy §)sudl dSaw Sob duud yddd .5

o AbeasSl! padbadll gan g sliddl Jiaey gedd) sl oo AdliRall olsell A glo il .6

2T e Lo o Galaldl 3)geS alull bl
286 e, b 35 — a1 Jopd) Aot gend| Adlond DLl sLladdf dulys .7

pludids (BBl uow) dndlSel diedl! didio OldeceS Aibud! Olaldiluedl jaad alddiel .8
(duVal) Coleoptera: Tenebrionidae) Tribolium ég sl 35\

B0 ettt ettt e e e s eae e (confusum

d pall olte o AibiasSl! ol gl ) oo Lemna minor ¢l ywie Sl w50 .9

B2 ottt slacd| dode o8 oxall

339 ...... dudlell 3l gell Aglemm! A gl Ay jlie Soiilell (e UGS sleell oliall Sl .10
364 ..., |yl (o Sl pad pall) JIlwg (w0 dltw oS Oliag galll Guabie .11
382 i Boths ddde o8 uSall gualidll) Ollase ZLL3| B39 e 513 guudl oLl pudiD .12

EPESC, October 14, 2025 [ ISBN 978-9959-891-67-9 [iv]



The First Scientific Conference of the Faculty of Science - Sirte University EPESC

O80T g St 9 pld (IS kS il (e (b7 9 ) s § (9 )5 ki ADLGI LS

Gth At b Addaidl ABLal) o jall aldiue e dogudall Olilkel| (o §guamd| LA z L)
A0 .t b bbbt b ettt ee

b @5 Jhadi 6 oSl B digide o oy 301 2319001 A D)7 9 Aol plalinal! s
A20) 1ttt bbbttt e
440........ el 5 gIEN ALSoY Lhhg ed! Sl 3o At plsad| pLS>1 g dipdd! daler 4 g
455 o, "Olbad) = Laad A ylde dabdnd dulps" At gld) OLBYal) o He¥lg disud!
olgall plbdiul Bale| dudlSelg B oY (wi) ddded mall & pall olee dpllae dlaxe ¢hai Euudd
QTG e ettt e e et e et e e etaeeeteeeanes doxtlaed!
496 ..., Bydmtl = 390 [ dblomell o) oyl oleed ALy judl) ol gl dul 5
504 .. @Y iy o poliall & pall obee dxllae Ollame siaf B5LAS Eesdd

13

14

.15

.16

17

18

.19

EPESC, October 14, 2025 [ ISBN 978-9959-891-67-9 [v]



The First Scientific Conference of the Faculty of Science - Sirte University EPESC

oA g shid) Juiae g geid! s1a] e ddlikel! olied! 4o gl

The First Scientific Conference of the
Faculty of Science — Sirte University
Environmental Pollution and
Challenges of Environmental
Sustainability (EPESC), Oct. 14, 2025

& s e

S

Lt o8 $olaill 3)gaS Ghald| dlewl 8 diliassd! gadlasl|

> Lawldl due P guge eyl due aasdl due (59,2l yalo didle

Seadly]

Q:J zdf.b Zt:.ob 4&.2.5.5J| ‘5_9.1.(‘—_9 w\ .))|_9AJ\ 29542\3_).7;_«.\\ .))\_9,@.” ‘o..wé1

Lo U\J.?':AJ‘JA.C Zumb c&i}gJ‘ ({915‘—3 w‘ .))‘_9»)\ %«Sc&fﬂ‘ .))‘_9,4.\‘ ‘o._w.é 2
Lud Qll?';o.”fo.c 2\ML> c&ikd\ ‘5_91&‘9 w1 .))‘}QJ\ %«Sc%ﬂ‘ .)J‘}o.” ‘c.wé 3

L7 Corresponding Author Email: Aisha

Article History:

Received: 20 April
2025

Revised: 15 June
2025

Published: 15

4§ Byl aylal) ey SMlaadl Jore § oyl oyl tdmdl okl
edss oo BRI s i3y Gliel) jee daole Al asley daplall 5)lsl)
Lz slgrudll SlaRall (o 3azmdll ga Ayl (e Bu ! 589 <2022 05, -2021
gLl (olsal @ sldl Amgle (o Sbgiun 2anyl il s L) Jaldl clad
cutlin 53uds (el ol @uuds JM5 (e (ppm 245 16 8 .0) JWIE 29

el qur § 261da1 pioliall GligSa celdadl plasio) 5:LSH saill
o) lewed elol (e 2alizell 2ol wlbgrad qludl ol mludl sl

November2025 1 | 15l Jutas ol plotieil 5eliS ¢ 1AM Jymall Joins 2S5 gaill uselio
S %17.65 %16.05 %13.99 c¥aae; Jewdll Jgbo lausio (alass) . £l
- Ll Sl | @Sl 4ylas « Jlgall e (ppm 249« ppm 16 cppm 8) 4> lll wbigtun s
ol £ Sae g1yl Jebaey 2511 Bolisy laaddl (139 Jasegia (mds dad laadl 039 > (0 Lal
) o3l f"b}m Ll e (ppm 245 16 ppmppm 8) A>slll 1S5 5aLsy %34.195 %28 %7
) oSemtlls 45yl ¢ Jlsll

Louall

EPESC, October 14, 2025 [ ISBN 978-9959-891-67-9

[275]


mailto:taherabdelrasoul@gmail.com

The First Scientific Conference of the Faculty of Science - Sirte University EPESC
oo Oslally ligeliall ISy dwlad Luanll (olasVlg g Wl aue 6,39 Lyl Slmidly ol jal
o Al 6 gy ol e sLAEN & Loga g ALl sLo¥] A3 canls g’ iyl 1) Ay 1) 5Lial
Lty @lladl 3 eldal) sl el gyl 2L ol 5 aad o 6381 2L clmilly lesddl pdss J3U5
de byl Jies <3 (e o2 ,dl (soliman & yacout, 2016) il gl cxig all 3ol el Las¥) 4t 5 8 LISl
I ol ol Las el s Ld @ Jlea¥! el bl (e 1add %3.2 lewdl yliang dlgusel 39 ANy
Belhabib et al.,) ilslly ae=illy dall 38,1 LS aue JI ya285 Lol ¥ cdawgdll an¥l el do bl e

(2019

o )e¥1 2 Lagliag oLkl JSLAL wyaladl Jlomty a35 i Bl okl ol (o ) L) el pzady
o saidl c¥ae el Bams o) (Sen 639 lewd! e Oplia 2l g lall aalgl Loty L yas 2gus
729l LS Ll bl llesl gard dadl olgaldl as AWl piad s (1997 (95519 Asily) Bgyall (ruuns
el L (o yats G Aaa Ll 59a¥l (e tad g 1y ¥l lso 25l Anis,kl bsiudl ol (van Doan etal,, 2019)
soidl puslan (e 2ol 565 (4 LS (Kieffer & Cooke, 2009) lewdl (5859 Aclilly gaidl Juas (e y555 19
sl ulie e Aalizll 2 Il 581,35 50 Alys dulyull sda iy (Vargas-chacoff et al,, 2015) dalizll
oy ety Hlawdll 4810ad) Aegall cUiSy ool dad) alusial 3:LaSy slad) Jumeg (el Jaldl Sl

gl e Zaluall bgtad] et Jald] sl LSl paslasll

Jeadl 3ybog 319w .2

Skl e Aaale /2] ayles Loacdadl 5,15l S 3 &l 3ylsll sy Hload] Jono § Gumall lda syl 3
o | Lol Cilige pom @3 S (22022 4l 2021 pedss oy 5l M5 cll3g L — eliagdl Aaye 3-
s e (Al 4,8, 800 AdLe sl Jo gl e Boadl i) oLl Ty i1 e oponll dibaia e Gl @
40*35%80) Lulie 2Lz s 12 (30 058 pllas 3 cumall 6 B9 Bl iyé oS 100 1y g oS 75 Jlg
4ol (e Aalises Slgius S alusiuly cdlolas aoyl il 1 &yl B cle AT45 e ggimy Lo US (o
0) 2 Slegame ayl I (2leo¥) i @3 Hlawdl > dang (alga| S 3 Alalas S oy S ptt (24-16-8) (29
/ Mol 8 Junes Ll (31551 e cicis 5 03sl) G (30 Ailats Acgame ST o3lsal 2 ablss (24-16-8
o] ASa / pue 9.6- 83 ¢ Lo el Jlsbol Lasogiog aSam / @ 15.77-13.84 Ly dauwgiass pos
!9 Koudijs and kapo Feed 48,4 ¢po LMt @3 (ntigpm % 35 Jlg> e gims dlns Adyle e Ilowadl
e — Ay iSl - pall 7 iy uud 508

Lo Al Ae Ll (0 a5l § g e A8l iliaSlo (e Byl (29 Aaulall e 4yl e Ll Lo il
U39 sume pgs 3 Oregal S CUB ay @ Lpmetll Al 3 Il (139 @39 ¢ dad) wiay LI Acludl (5,5¥1g
w9 0l psr § Hlewddl gam ¥ i sl gailly olol @ity dpazdl 03sd) s e ol dad) 408 Lol
Slgiua e Aadlell @5 LS ags 60 dymill o paiunl udg @l ilelus 9 8elisl delun/15 (58 Bl Ly
CUIS a5y IS (sl slo (0 %25 i | paiusly (ol9o¥ deeliba ¥ &g @l sdamy slll 8392 UiS Luagy A5l

(Y Bt Ay90 Aaimy Lagy g IS (0 olee Sliye s o5

pH meter Guzg sl ¥l (lid 5L Aawlgy pH 085 051

EPESC, October 14, 2025 [ ISBN 978-9959-891-67-9 [276]



The First Scientific Conference of the Faculty of Science - Sirte University EPESC

Segall aluasiwly &gtll 5,z oy juuds @32

Oxygen meter <.l (nzus ¥l (ol dlawlgy 3101 ameaSV 500850353

Lalisll eMalall ‘3 Hlewd| 3.0.'4.“3 1ol (a9 ;-U)LE.U ua)_a_' 29> K @ lawd| s 059 3 Zt.')_-;ﬂl ;t,'.\.«- éﬁ
mlally ol asll clls Glus I3 0 U39 dsslll (40

() Ml 50 — (o) S 01591 = (o) 2SI At BalisHl 1
= (pse/p2) Fodl saill Jore 2

= Sliadl Jigall June 3

100 = (%) sl Joas 4

= oo all alusia 3:LiS 5

J_Jla_ﬁl s‘—‘)}‘ ‘QS ‘ L(r)j ‘Qﬁj (dLM}" 039 i uLC- Hlow! 4-3 ‘;;‘5."-) B> gLL UL JSU.A ol QL&_&C NEY ‘Q:
o JB) palsrad - slapdl — alsedl LI — 28l oW — G gadl - cuig adl (o JS juadig Lde 20 AsleayS
AOAC(1990) 3 4 gumsll Lowliall Glall ads el il ppaaall siia (So oz

Lulys M5 (e (Gomez and and Gomez) Lidg SPSS ilas¥l Juloetll maliys alaseiwl Wilias | bl Juloes @3
(LSD 0.05) $sins G3yd S8l b slawms illasagill Bijlaas uliall Lelomsy i Ladlsyl

AasLlly gld! 3

ULl Al (oo calisd dalisll clegazll § 81 7)) cldae § aasiadl Wl 5s> sulasg pasbas
Ll A gl (ot § Aalill Al Slegarma 3 Aol slll B39 slae @l mass (1) Jogaz & 83,151
2555 Dlasby s Lol Guzastaed! 03,01 o (Rugine Sl ]) slias) 1Yo o153 l8Ms | S92 iliall coplal o>
oo 2l Slgtad] oy Aslill Ligadl! 4aSg ol dll azeasS¥ Hluie clIiS 0 7.66 -7.34 (o 9l s lg 25 1L
0 o] S ol Al e Y Slual sl (olass] ) s ool doglll 58,5505 die 4] Jasdli S 4511
16 5855 o Lo sglaad LeT W) &gl 815 s 25l Lisgadl] 4aS inly U3 (g0 uSall e ¢ A/ ezle 5.1 1 5.6
241 o Lo gl 3 G Ao g lald B 1 bgianald 8yl lamys (s Dgine s | Hlia o . dall e Wy ppr
Fodl el ¢ 1, fuly A5 wic (Nassar et al, 2027) axisgl Lo pe @lill sda oLl Ausie d2ys 24.4 —
sod> W Ladg Jaldl g1, ey 2l sgumedl crass bkl 3352 stlan <ol (Adlod) dpwpmetll L) oy « pas)
(Setiadi et al., 2018)

EPESC, October 14, 2025 [ ISBN 978-9959-891-67-9 [277]



The First Scientific Conference of the Faculty of Science - Sirte University EPESC

FERNIY Sligiue calasl 404 L.P‘}-"i é Wl B39 (asbas (1) Jgus

Aa glal) Gl glca
LSD o.05 FEWA|
24ppm | 16 ppm | 8 ppm asadl)
0.074 |\ 542 | 241¢ | 244> | 2423 LD L
0.046 | 734 | 762 | 766 | 7.50° (pH)
0063 5.1 5.3¢ 5.0 560 | (mals) wiad sy
2,071 0.3 0.2¢ 0.4¢ 0.2 (G pale) Ll

bled! el Jaldl e ¢1dad) el 3eaSy gaidl ulie e dalisll o) &>gle byt
e el Jald) e 25§ pasiad) oW A gl § Aalisll Sbsiwdl il zungs (2) @8y Jodzd! G 53))s)
83U ol ) ity g Adaatdl (o 293 60 oo diay ol diad) ol aseiunl 8elaSy Zalizel) gaill Silivoy usslin
3929 Slas¥l Julmill w5l gl S Augyull Slaall planae e dall oWl &jlas pusiudl el 25l
Loazeiadl 2o gl 15855 Calizeag (odadl sl alaseie) - walad!) 2o &zl Slegazll (s ogine 39,8
Joztll Jaas (o) el 39 oswgin 3 8L3Il Joas «(e2) ol Sliad L 03601 Iasesio (o S e)
(%) (£33 el Janag c(2) ool alusera 5elaS 1Al

$3S539 dall oWl o Aslas] A¥s @13 G9y8 (%) sladl Jame (olide dman o 3Y1 cildl e
Goiuwn 13 Al A gazll o Ausbian| AV 13 39,8 lia 8 43) ¥ (16 ppm.ppm 8) ililly Jo¥l a5 LI
5ol pualie oL (Dawood, er al, 2022) dxssgl o ao bl sda 3415 «. 5,331 Slegazll 3Ly ppm 24 4>5ls
Sy 0,30 Bl s e eladl Juns &lidisey Aydadd] 30168 deudg «gaidl olol Jio Jaldl o dalisll
sle d>sle lgtun il e (A Nassar, eral, 2021) 5,53 L ao Lyl 34y Aalizll 2o gl Slstuny Lg=le
2Ll Janag ¢ goill Jane Azl 83L3) Jutae i ool Jaldll el g ualing Silinm (e 2palls g, Fcd]
4gle (o Aalizes Sbgtuns s Jaldl el Sglis dulys 3 (Fuadi, eral, 2021) gl clAS cBladl aud e
G 6] 3] ppr 10 aly dosle Sotua G ilism oI lewdl) slue O g S Al (2521 § pusadl Ul
Aalis couds Sl Boa5 JI 655 Cu ppt 271 18,5 G ol Ll Calise, A5l 58,3 8505 2>

el ol ool 5553 oo Jauwgia e oLl dogla 385 4l

Al sl ol Ay Lsginn (59,8 39299 luas¥! Ll w5l IS (a9 ! ! (1) USad) a5
Toss Eum () el ()39 assgin Uiy (o) Slawdll Jobo assgin (o S e Al Joldl Hlawl 455 8
G Al Aelae 3 Aoasiadl sl Amgle 18,5 5ab3s (o) Slasdl Jobo lassgin § seitad) (olassyl sl
el Jobs Lasogin (i) e G epoe 1165 3y Job awgiay (eSxdl) dpdadl slll 3 Slewldl wiBgas
Lyl (ppm 245 < 16 ppmeppm 8) nSH, Al slus alisiu] wic %17.69 :%16.05 %13.99 caly c¥uaq,

sl o e Smil

EPESC, October 14, 2025 [ ISBN 978-9959-891-67-9 [278]



The First Scientific Conference of the Faculty of Science - Sirte University EPESC
G953 13 B 3929 o el (159 syl asly pads I Aakisll A gLl g aliia] 6ol SIS
%28 %7 (o paiddl Jiae Jomees 2ol 8ol SHlewdll (39 Lassta padi sl3jl G Axisly Ligiae
09 bwgie aly gy @Sl ylase (Jlgdl de (ppm 245 < 16 ppmeppm 8) &> gLl 58,5 3alizy %34.19
il e dogloll qbadl aladl J) I3 ian aBy (oSanll) Bdadl oLl § 2l wie aly> 23.43 Lol
Juas comig ll pligein] 86 laS (alazes] § meaty g dlly pdaadl sl (olazs] ] 6255 Laygas (@l seidly days)l
Beeuf and Payan, 2001; El-Leithy et al, 2019; Dawood, et ) (£l gaill Juns (olises] Jlly SN Ligxs

.(al., 2021; Dawood, et al., 2022; Cheng, et al., 2022

Gl Jaldl SIlad el dadl Il 3:LaSy gaill gl (e sl Axgle 38,5 1606 (2) Jgax

Aa glall b gliwa
24 ppm 16 ppm 8 ppm aSanll sall

0.21+14.512 0.24+14.65 0.31+15.19 0.37+15.29 (a) Sy O 580
1.3=19.56° 0.71+19.88% 20.69+= 0.57° | 22.43+0.712 () Sl O
1.18+5.05°% 1.20+5.23% 0.72+5.503% 0.20+7.132 [CES EWREPR-SER]
0.17+27.152 0.57+26.05° 0.20+27.67 0.34+27.64> () JsStall laad
1.07+5.382 1.02::4.943° 0.12+ 5.033" 0.13=+ 3.87° 2l g sail) Joama
0.110.54% 0.14= 0.593° 0.01=+ 0.563° 0.02 +£0.732 O 5l aladiing oS
0.17+1.24° 0.16+1.273% 0.09+1.313° 0.02+1.52 (%) = 38 saill Jama
7.21+91.66° 0.00+=1007 0.00:10072 0.00-:10072 (%) sl Jana

8 ppm pSall

W (rs) dle¥) Jsha W (pn) dla¥) s

24 ppm 16 ppm

! oLl el (5599 Jsbo Laugta e sll) dgll Zalsell cibigradl uils (1) US4

EPESC, October 14, 2025 [ ISBN 978-9959-891-67-9 [279]



The First Scientific Conference of the Faculty of Science - Sirte University EPESC
lowdl! SleasSI cuSA e o1y il sls a5l bgium 560

Al Jaldl e (8 ot al) gill Al Lasio e sl 2 gle 715,54

ol e Ll Jaldl Tlend § g nll goima e cnig ll Goime sl dmgle Sligtun 0 (2) SN inse
(Al Lol cnip Al Aed i) ) O Al B Jasugio e oLl gl Sotune £ LasyY (ol 8Ll (30
oo el ol Lawgia el cdmu Som Azl gl cbigius ot Lgins 39,8 lia (S5 @] i) ¥)
peiedl Wl § 3> 51Ul satun Balss Lizmyts HIlawll § cio ) B olassly o (@Small) Zpdall slell (§ cso !
299 cealy el g1y 7yl § pusiadl el &gl Aalisell xS AN o «(Chen, eral, 2022) o S zussl a3y

9l oo Aalisl) Sl goima 3 A4S

16.13 16.150

16.08 16.100

16.050

16.02 16.02

16.000

15.950

24 ppm 16 ppm 8 ppm pS=ll
(%) gl

il Al o] § s ) Bosik) Al Jasosio e olL) > ske 36,5 481 (2) U

el oLl ool 3 gl Bgikl Al Tawgia e slll Agle 35,5 505

oo lalgime e il Jaldl el 20,5 § pugiad) cW) dogle Sbsiuae 180 (2) S g

2o 05l o Jaldl el goime lawsia (e 1355 of (Say AxIW oLl alasia] oF glidl cy sl Gganll

Ly s Wl o sla L5y gad] B (alass] LasoF LS calzsel] Aay ¥l oIl gt n Lsine 3958 992

sda ol Al Slegaze Gl A5las Ogall (e Lalgizs § (@S=all) codadl cWl ol A game wi8gas Cus

(Leuciscus ) o] cMas § Bszsl dianll (olas¥ gixl (Chang, er al, 2014) dxisgl W A live 2zl

Aulys wic (Chen, eral, 2022) dzisgl Lo po bl sda caasl cliS gl (o dlle wibigiad &4 2Ll waleckii
(Portunus trituberculatus) y=3) by § ianll (olesd @S1,5 e a1 w3l

EPESC, October 14, 2025 [ ISBN 978-9959-891-67-9 [280]



The First Scientific Conference of the Faculty of Science - Sirte University EPESC

6.571 6.580
6.560
6.540
6.520
6.500
6.480
6.460

6.529

6.512
6.502

24 ppm 16 ppm 8 ppm Sl

B (%) s

Sl Jaldl el § (%) Ogand! dud Tawgia (e sl dgle 38,3 550 (3) S
! ottt § e guySU Ag il At lausio (e oLl A gle 315 A5l

Lvgie e Ll Joldl llaal gl ] Aulae § pasiadl sUl & sle Slstue 850 misss (4) Gladl IS
S gyl sles Aogha (pe Zalzsll cibigradl G o Bgine 3959 3929 issT (@19 Syeags Sl oo Lalgizma
il sl 2ogle 33y Slosngs, S e lesdll @oinl Bigill Auill lasugto § poradl (alasi¥l it
Los ¢yl I35 505 30 4] Jumgtll o5 Lo po giliad] sk ablgs ockadl sl 3 A Fad ! el o] 8gis
Li, et al.,, 2018; Limbu, et al,, 2020; ) 5 0uS¥1 &ilslas Lakasl 2adsg Juaady gl uSIL ALY Jlas (e s

Luo, et al., 2020

1.622 1.640
1.620
1.600
1.580
1.560
1.540
1.520
1.500
1.480
1.460

1.567 1.562

1.518

24 ppm 16 ppm 8 ppm Sl

B (%) <us g S

el Jald! el § (%) Solyoksgn SO B Tawgia e 5Ll o gle 365 480 (4) JSa

et ot ool 3 A8Lt) Balold gl Aaedll Inawgia e oLl A gl 365 s

EPESC, October 14, 2025 [ ISBN 978-9959-891-67-9 [281]



The First Scientific Conference of the Faculty of Science - Sirte University EPESC
O Eu ALl Balll oo el Jaldl el ggime ot e Al Ggiue il (5) IS yelay
e S S sl dgle Sligiuns Bab3d ol ) g3 19 ccdlolall oy Aginn 58 lidlis| lia
B4 <% 27.94 231l Bolell Juns el ppm 24 585 dxdle slin (3 &e ) Fld | o) cilmas A8l 85U &l
8ol el § 2dladl Balll @ud csly 431 19,83 Cp> ((Sharaf, eral, 2013) 4] ioss b po gslanll slia 4,Lis
o] ol el 2oy ¢ 1) ) ulae § pusiad) sl dgls byt
PP ES]

ol el g1y ety A3 3 oLl dgla (y0 Liglate ibigiuna pladinl o muaty Alel) Ll i ¢ g @
(Fodl gaill Jurag ccnig !l BelaSy (dalizll gaill lidige de duduny Asgmle olails J) ol !
Lis gl oo alisll 2ol 385 o Bgiae (59,3 3529 Alasyl cMluledll iy By SIdadl Jazmall Jalang
(oSl Ao gazeay Aplia (O5alll G652 249 16 08) Axslll 58,5 85L5s 01 3sdl9 Ishall lasgia (pe S § (olasl
g lasyl ae BLIYNg cOsaadl (lhuiags S cliusg Wl (e o) Goima [FRRERNS] Bl oy lsl LS
seig Bagz e slll A gl 3, sl Andudl ) mlid) sda uSad Alatl Bolll oz ol cn> § (Aol
iadl Buioms (s Lasad £ 1) ] Aalasl ol e 2o g Ml gt (3 Zpbony Jasdl £oiiun Los ¢ L) Jaldl e

A L) 84 LaSy Ggad ¢l

1 lyo gl

oo gbolie caliseas AU dud gl )L olen plsmiuls deidl Jald! 1 (PO gl 7] § amgidl (Sell (e 1
alal ylas IMEwly z ¥l on Lo Agldall sgzmall aud clldg Ogalll § ¢ 32 8 I La>glo Juas w8 allg Al
Aadadl eld | oyl

g il Jaledl Hawd) Seonad! 1, Al G AUl dgdl LYI olea JSiine] o B3liiuyl (Say 2
RO TP E VPSR (W (X PP FPY NPT JU- TR NEE IR

;22 yhlg sball

isydg plete dezme (218 dazmeg dezd cighalll e (eIl dieg (s dirad) (o9 olagdl e des Al
1997, Golio el Luads

8508 canierlly il A yall Il gyall lagdl § sy dally Hlosdl ke fooyan) dulaadly Apalall Lusd]

A.O.A.C. Association of official Analytical chemists. 1990.official methods of analysis 15t ed. Published
by the A.0.A.C., Benjamin francklin station Washington. D. C., USA.

A Nassar, S., GA Hassan, A., F Badran, M., & M Abdel-Rahim, M. (2021). Effects of salinity level on
growth performance, feed utilization, and chromatic deformity of the hybrid Red tilapia,
Oreochromis niloticus x O. mossambicus. Egyptian Journal of Aquatic Biology and Fisheries,
25(2), 49-61

EPESC, October 14, 2025 [ ISBN 978-9959-891-67-9 [282]



The First Scientific Conference of the Faculty of Science - Sirte University EPESC

Belhabib, D., Sumaila, U.R. and Le Billon, P., 2019. The fisheries of Africa: Exploitation, policy, and
maritime security trends. Marine Policy, 101, 80-92.

Beeuf, G., & Payan, P. (2001). How should salinity influence fish growth? Comparative Biochemistry
and Physiology Part C: Toxicology & Pharmacology, 13(4), 411-423.

Chang, Y. M., Tang, R., Dou, X. J., Tao, R., Sun, X. W., & Liang, L. Q. (2014). Transcriptome and
expression profiling analysis of Leuciscus waleckii: An exploration of the alkali-adapted
mechanisms of a freshwater teleost. Molecular BioSystems, 1((3), 491-504.

Chen, W., Li, X., Qin, K., Gao, T., Wang, C., and Wang, H. (2022). Effects of low salinity on fatty acid
and free amino acid composition of muscle tissues in Portunus trituberculatus. Aquaculture
Research, 53(5), 1627-1635.

Dawood, M. A. (2021). Nutritional immunity of fish intestines: Important insights for sustainable
aquaculture. Reviews in Aquaculture, 13(1), 642-663.

Dawood, M. A., Gewaily, M. S., and Sewilam, H. (2022). The growth performance, antioxidative
capacity, and histological features of intestines, gills, and livers of Nile tilapia reared in different
water salinities and fed menthol essential oil. Aquaculture, 554, 738122.

Ding, Z., Xiong, Y., Zheng, 1., Zhou, D., Kong, Y., Qi, C., and Limbu, S. M. (2022). Modulation of
growth, antioxidant status, hepatopancreas morphology, and carbohydrate metabolism
mediated by alpha-lipoic acid in juvenile freshwater prawns Macrobrachium nipponense under
two dietary carbohydrate levels. Aguaculture, 546, 737314.

El-Dahhar, A. A., Kamel, E. A., EI-Wakil, H. F., and Grana, Y. S. (2011). Effect of salinity stress on
growth of three strains of Egyptian Nile tilapia (Oreochromis niloticus). Journal of the Arabian
Aquaculture Society, 6(2), 251-269.

El-Leithy, A. A., Hemeda, S. A., El Naby, W. S. A., El Nahas, A. F., Hassan, S. A., Awad, S. T., and
Helmy, Z. A. (2019). Optimum salinity for Nile tilapia (Oreochromis niloticus) growth and mRNA
transcripts of ion-regulation, inflammatory, stress-and immune-related genes. Fish physiology
and biochemistry, 45, 1217-1232.

El-Sayed, A. F. M., and Fitzsimmons, K. (2023). From Africa to the world—The journey of Nile tilapia.
Reviews in Aquaculture, 15, 6-21.

Fuadi, A. A., Hasly, I. R. J., Azkia, L. 1., and Irham, M. (2021, February). Response of tilapia
(Oreochromis niloticus) behaviour to salinity differences: a laboratory scale study. In /OP
Conference Series: Earth and Environmental Science (Vol. 674, No. 1, p. 012060). IOP Publishing

Haredi, A. M. M., Mourad, M., Tanekhy, M., Wassif, E., and Abdel-Tawab, H. S. (2020). Lake Edku
pollutants induced biochemical and histopathological alterations in muscle tissues of Nile Tilapia
(Oreochromis niloticus). Toxicology and Environmental Health Sciences, 12, 247-255.

Kieffer, J. D., and Cooke, S. J. (2009). Physiology and organismal performance of centrarchids.
Centrarchid fishes: Diversity, biology, and conservation, 207-263.

Li, R., Liu, H., Dong, X., Chi, S., Yang, Q., Zhang, S., and Tan, B. (2018). Molecular characterization
and expression analysis of glucose transporter 1 and hepatic glycolytic enzymes activities from
herbivorous fish Ctenopharyngodon idellus in respond to a glucose load after the adaptation to
dietary carbohydrate levels. Aguaculture, 492, 290-299.

Limbu, S. M., Zhang, H., Luo, Y., Chen, L. Q., Zhang, M., and Du, Z. Y. (2020). High carbohydrate
diet partially protects Nile tilapia (Oreochromis niloticus) from oxytetracycline-induced side
effects. Environmental pollution, 256, 113508.

EPESC, October 14, 2025 [ ISBN 978-9959-891-67-9 [283]



The First Scientific Conference of the Faculty of Science - Sirte University EPESC

Luo, Y., Hu, C. T., Qiao, F., Wang, X. D., Qin, J. G., Du, Z. Y., & Chen, L. Q. (2020). Gemfibrozil
improves lipid metabolism in Nile tilapia Oreochromis niloticus fed a high-carbohydrate diet
through peroxisome proliferator activated receptor-a activation. General and Comparative
Endocrinology, 296, 113537.

Peng, K., Wang, G., Zhao, H., Wang, Y., Mo, W., Wu, H., and Huang, Y. (2020). Effect of high level
of carbohydrate and supplementation of condensed tannins on growth performance, serum
metabolites, antioxidant and immune response, and hepatic glycometabolism gene expression
of Lateolabrax japonicus. Aquaculture reports, 18, 100515.

Ran, Z., Chen, H., Ran, Y., Yu, S., Li, S., Xu, J., and Yan, X. (2017). Fatty acid and sterol changes in
razor clam Sinonovacula constricta (Lamarck 1818) reared at different salinities. Aguaculture,
473, 493-500.

Romano, N., Wu, X., Zeng, C., Genodepa, J., & Elliman, J. (2014). Growth, osmoregulatory responses
and changes to the lipid and fatty acid composition of organs from the mud crab, Scylla serrata,
over a broad salinity range. Marine Biology Research, 1(5), 460-471.

Sabae, S. Z., and Mohamed, F. A. (2015). Effect of environmental pollution on the health of Tilapia
spp. From Lake Qarun. Global Veterinaria, 143), 304-328.

Setiadi, E., Yohana, R., Widyastuti, T. and Prihadi, H. (2018) Water quality, survival, and growth of
Red tilapia, Oreochromis niloticus cultured in aquaponics system. E3S Web of Conferences 47,
02006.

Sharaf, S.M.; Mohamed, K.A.; Eldanasoury, M.A. and Nafea, R.R. (2013). Growth and physiological
responses of Nile tilapia Oreochromis niloticus and hybrid Red tilapia (O. mossambicus & X O.
niloticus?) by changes in salinity of rearing water. Journal of Animal, Poultry & Fish Production,
Suez Canal University, 1, 23-31.

Soliman, N. F., and Yacout, D. M. (2016). Aquaculture in Egypt: status, constraints and potentials.
Aquaculture international, 24, 1201-1227.

Van Doan, H., Hoseinifar, S. H., Naraballobh, W., Jaturasitha, S., Tongsiri, S., Chitmanat, C., and
Ringg, E. (2019). Dietary inclusion of Orange peels derived pectin and Lactobacillus plantarum
for Nile tilapia (Oreochromis niloticus) cultured under indoor biofloc systems. Aguaculture, 508,
98-105.

Vargas-Chacoff, L., Saavedra, E., Oyarzin, R., Martinez-Montario, E., Pontigo, J.P., Yaiez, A., and
Bertran, C. (2015). Effects on the metabolism, growth, digestive capacity and osmoregulation
of juvenile of Sub-Antarctic Notothenioid fish Eleginops maclovinus acclimated at different
salinities. Fish physiology and biochemistry, 41, 1369-1381.

Zhu, 1., Chen, L., Huang, Y., Zhang, F., Pan, J., Li, E., and Wang, X. (2022). New insights into the
influence of myo-inositol on carbohydrate metabolism during osmoregulation in Nile tilapia
(Oreochromis niloticus). Animal Nutrition, 10, 86-98.

The Effect of Different Water Salinity Levels on Growth
Performance, Survival Rate, and Some Chemical
Characteristics of Nile Tilapia (Oreochromis niloticus) as an
Economic Resource in Libya

EPESC, October 14, 2025 [ ISBN 978-9959-891-67-9 [284]



The First Scientific Conference of the Faculty of Science - Sirte University EPESC

Aisha Taher Alarwi', Abdelhafid Abdelrahman Mousa?, Abd Albaset Hussein
Ibrahim?

' Department of Marine Resources, Faculty of Natural Resources and
Environmental Sciences, University of Tobruk, Libya

2 Department of Marine Resources, Faculty of Natural Resources and
Environmental Sciences, Omar Al-Mukhtar University, Libya

3 Department of Marine Resources, Faculty of Natural Resources and
Environmental Sciences, Omar Al-Mukhtar University, Libya

Abstract

This study was conducted in the fish laboratory of the Department of Marine Resources,
Faculty of Natural Resources and Environmental Sciences, Omar Al-Mukhtar University,
during the period from November 2021 to January 2022. The objective was to investigate
the physiological changes in Nile tilapia (Oreochromis niloticus) subjected to four levels
of water salinity (0, 8, 16, and 24 ppm) in aquaculture tanks. The evaluation focused on
fish performance, growth parameters, feed utilization efficiency, and the nutritional
composition of fish bodiesThe results revealed a negative impact of increasing salinity
on fish performance, growth indices, feed conversion ratio, protein efficiency ratio, and
specific growth rate. The average fish length decreased by 13.99%, 16.05%, and 17.6%
at salinity levels of 8 ppm, 16 ppm, and 24 ppm, respectively, compared to the control
group. Moreover, the average fish weight declined by 7%, 28%, and 34.19% as salinity
increased, respectively, compared to the control group.

Keywords: Agquaculture; body weight; Nile tilapia; salinity.
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