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EXTENDED ABSTRACT

Introduction

Pesticides are widely used to support agricultural production and livestock health but often
contaminate aquatic environments through runoff, atmospheric deposition, and leaching,
posing risks to ecosystem integrity and biodiversity. Abamectin, a commonly used avermectin,
targets pests in agriculture and aquaculture by acting as a GABA receptor agonist in
invertebrates, disrupting neural signaling and causing paralysis and death. While its toxicity to
non-target aquatic organisms such as fish is well documented, its effects on marine crustaceans
remain poorly understood. Crustaceans play key roles in marine food webs, and their decline
due to pollutants like abamectin could trigger cascading impacts across higher trophic levels.
Moreover, abiotic factors including salinity, temperature, pH, and light—shaped by natural
variability and climate change—critically influence organismal physiology and can modulate
pesticide toxicity by affecting biological responses or chemical properties of contaminants.
Despite their importance, interactions between environmental factors and pesticide toxicity are
insufficiently studied, particularly for marine crustaceans. This study investigates the acute
toxicity of abamectin on Artemia franciscana under varying salinity, light regimes, pH, and
temperature. Due to their rapid development, small size, ease of culture, and cost-effectiveness,
Artemia species are widely used in ecotoxicological research, making them ideal models for
studying combined effects of pollutants and environmental stressors.

Materials and Methods

Commercially sourced A. franciscana cysts were hatched in artificial seawater at 35 ppt over
24 hours, under constant aeration at 25°C with a 12:12 h light/dark cycle. Nauplii were then
exposed to abamectin at concentrations of 0.5, 1.0, 1.5, and 2.0 ug/L under the following
conditions:

1. Salinity effect: 25, 30, and 35 ppt at 30°C under a 16:8 h light/dark cycle.

Light regime: 35 ppt, 30°C under continuous light, continuous dark, or a 12:12 h

light/dark cycle.

pH effect: 6.5, 8.0, and 9.5 at 30°C and 35 ppt salinity.

Temperature effect: 25°C and 30°C at 35 ppt salinity.

Post-exposure recovery: Surviving nauplii were transferred to clean media under

constant conditions (pH =8.0, temperature 30°C and salinity 35 ppt) for 24 hours to

evaluate delayed toxicity.

6. Salinity shock: Post-exposure survivors were transferred to 15, 30, and 60 ppt salinity
to simulate salinity stress.

kW

All treatments were performed in triplicate. Mortality was recorded after 24 hours of exposure
and during the 24-hour recovery period. The interaction between environmental factors and
abamectin toxicity was analyzed using ANOVA at p <0.05.

Results
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Abamectin induced significant, concentration-dependent mortality in 4. franciscana, with
environmental factors modulating toxicity. Higher salinity (40 ppt), darkness, elevated
temperature (30°C), and alkaline pH (9.5) all increased toxicity. Post-exposure recovery tests
revealed delayed mortality, indicating persistent effects even after transfer to clean water.
Salinity shock following exposure further reduced survival, particularly at higher pesticide
concentrations. These results demonstrate the synergistic effects of environmental stressors on
abamectin toxicity and highlight the importance of considering such interactions in
ecotoxicological assessments.

Conclusion

Abamectin toxicity in A. franciscana is strongly influenced by environmental conditions
including salinity, temperature, light, and pH. These factors affect both acute and delayed
mortality, emphasizing their relevance in realistic ecotoxicological evaluations. The increased
toxicity under high salinity and temperature scenarios suggests potential future risks under
climate change, particularly in coastal lagoons, saline wetlands, and arid-region aquaculture
systems. Regulatory assessments should incorporate environmental variables and complex
exposure dynamics to more accurately predict pesticide risks in aquatic ecosystems.


http://dx.doi.org/10.61882/JAquaEco.15.2.42
http://jae.hormozgan.ac.ir/article-1-1148-fa.html

[ Downloaded from jae.hormozgan.ac.ir on 2025-12-01 ]

[ DOI: 10.61882/JAquUaEC0.15.2.42 ]

b RT wlibp g

FAA-AYO0 : g wIN LS

https://jae.hormozgan.ac.ir

FEYY-TYO) i ol by

§e

T

b’}/ [l

(3

ol ga& & Artemia franciscana y Q.QS.OBT o ST oW 5 G.hgﬂ.o Jo! o9& < ¥ }“3'3

XY VA It

) Jsis e 5l AL L L I eaila

ol (3 el i epgaln lall (e SV 0Kingfy bl pols 09,5

A

v

o ol

2 GBES 3 a2 B o o sl y9 00852 5 5509l 3 23,8y slaiS el I (S sl
adlllas G ¢ (iS CBl pl Gpuan 5 iS5 ol Ol pis a1 dngi bl (ol liwgy cow dles | un
ool w3l e Artemia franciscana 695 y CpSell Cuow p dame Jolgs )...:b“ sy pols
o9 Dglite byl o g (HYL Y U +) oasoll iliseo bl (opme > Col VF Soo 4 L)
3 Se coslie 619 452) 555 5 (0 5 A F10) PH (15 5L a3 Y+ 5 YB) s« (ppt ¥+ 5 ¥+ ¥2)
0193 ) 598 oyl 5 adgl olos 5l g el VF (Dbl 0)93 T oppiman i8S )18 (pglae (oludg)
@l 23,5 (5503l batalel bl 53 Cmm (LS lgie 4 o ool sl o> 05 3l 5 ik
15U cou ialS ol a5 (p<e/+0) w5 el do 3 Iy e il coge Sl cdale iolil a8 sl olis
g 4y 2,8 2,085 1) iSell oo PPE T+ oo )3 0329 41 (695 Sl 092 it cilieo o Jalse
(ozmad .8l ialS 0oy d VY 4 PPt YA (g)g VoI 5l sla o pd ug/L Y cdale p3 balys ol p3 &S
(p<+/+0) ad aoyd OVI¥ G FYIY 5l ol duoyd o bize idlS 9o 31,8 il d 2 ¥ 43 VO jl Lod )38
I3 55 (V0) (ol DH 5 (Ko, buly 53 Cupms sl 59U (slod 3 50l o 005 S 5
Gr9b yoyiadl € sl (LS g Gad Sl 0 bk 0y90 ol YF ) Ly (6035 sl 1 09dle Ly

ol 3Sal] oo G Jamo Jalge an g LB b saimd Lt ol ol 03,5 samlie pptS-

:lio g4

gy Al

VEXLYIYY el s U
AR TR TAL R JR O T
AR R TAYER vl I PR

:Js b'“g.;lg

Hashem.barani@uoz.ac.ir

aojlganls
(oSl

syl

o> Coonws

(e glo oyl

(Ol (ol

QO

BY NC

.Olf}n)tb oKy :).\;'3\3



http://dx.doi.org/10.61882/JAquaEco.15.2.42
http://jae.hormozgan.ac.ir/article-1-1148-fa.html

[ Downloaded from jae.hormozgan.ac.ir on 2025-12-01 ]

[ DOI: 10.61882/JAquUaEC0.15.2.42 |

1FeF oF o, lod o)D) ajjd‘déjg/";wwpf Y

doio
(8 5y9usS Y gamo 0g5 a8l ol @d g 5um cladile g laglow bl co pie g JyuS )5 el )8 > @ b 28 il
5 03y ool ¢l oyl b (Hedlund ef al,, 2020) a8 o ) 13 cuinl opuoli g cppte (65y5liS 50 Lcoten i
Sl e 25 3l pgans oyl sl 2SS (gl pr sl g g bawe Mo o (65l BT ¢ pliond LS5 ol 1S
o SlaptanmgS] 2)ly ( JB Gy casliol @8> g ML (oo lagl e il (o (laclly, le ilise
Gl Shgrge ly (e 1ags Loan YT ! uew 5 saw) @oo5 ()b W 4 Wgd o ol slalaxe o394
10358 Gl 3y gn 31 Sy oS sl (gpis Lid iS5l (Sl (AbuQamar ef al., 2024) Sed oo gusxe
» B L oS5 cpl (Bai e al, 2016) 5 @bl JymS 15 eare G5B 69> 9 Sygpsil «siygliS 5 bl )
Jiods 295 0 Bl Sye g gld carge g oo |y smae Culin Soyisn siel Yool (g3l Sl S8 5 nae 5 Sles
alox 5l Buam e claaisS Wlgs o g atild |y ol clvolKing ) 4 d9i5 culbls iSob] catud] 50 ¢ wgd opn Caols
Mg by o, luial jop el Ky o pw ol b wled (Bagdatli and Yén, 2025) as> )5 156 cos 1) oL
Santos et al., 2023; Wu et ) 1L 138 51 Jio W oUlgs 9 ola Kb 5 )hs cadss p o a5 4 g odd (6,l8, 5 i
3 sgse sog)S p piSKebl o Oll wyp 4 goaxie ©lillae L(al., 2023; Bagdatli and Yon Ertug, 2025
okale « (Novelli et al., 2012; Guan et al., 2024; Tianyu et al., 2024) lwgcow des jl d)’ﬂ Olyg g0
Fathi and Al-) s 4 (El-Gendy et al., 2019) i, « (Sanches et al., 2024; Shrestha et al., 2025)
9 by IS ldy 5 ials el Wiy o omw oS 5 opl &S 0l s Sllllas oyl gl .laisly,, (Fredan, 2007
o3 JyiS aSlefl Ll > ldle (gl s oSl (i b 239 5laguS] oyl el 5 (65 omilin Jlam 5y
loptasmgs] > & oo Jalse ol Sloss plsl y5 9 PH dod (598 ks ame bolse 1l 08,5 Jlai )3 (9
@) b3Sl Coow cunle g ad wlgs o iy JL3 ollll Lol b ),;‘sls‘ Cod g 039 purio kg8 JB job 4 calizes
L boye 250 sleedls (Hall ef al., 1995; Osterauer et al., 2008; Hutton et al., 2021) xad 1% (5590 yob
5 JUl g s s 2 )3 bl 15 oS )3 gy St 2 09 4 Sl a2 arie Jelge ol U
Cony Olylad 38> objyl aoTy8 aliwe ol (Toochaei, 2023) cul sgam0 lioren S o W) ol (slapiumwgST )
aea Jelye 555 4y a5 b o ) 5 11l 03,5 arlge Lt B ol U Ty a5 ol b e
o 45 Ko lgie 4 Artemia franciscana &¢5 p pSobl Caow 65 gals S B cal odd (W wilisee
S 23l 0 sph o GlaptusgS] 0 (Gl 5 Soi lugcsu | (S bei)l 205 Bl sulS 5 wre 2l Sy
I3 Soancsil 2 38 e BB oLl (b)) ) 2lie 0y 50 meat ¥ g (651 Jal o Sl S8 2 0gMe
cusio oo balyd b (658 5ke o YU Jud WJg wlieS (Sw ad > aSle ol Sho (Sorgeloos et al., 2001) siws
o Sl dgng opl b L(Kim er al, 2025) cul 03,8 s boso VT coow adlbs glp cavlio Jito & 1) i o)
2 oSl gl (Sogl slassly Sl gy cold Wlgie ol ey g 485 )8 adlllas 3)50 a8 Las)l p piSel]
e Joloe b Ll Jolss g (o (slalasoo 4 laosis VT 3985 48" silosly jlis sasie clalllas . a8 ol )b 50 O (gl pianssS]
&)y (Bashir et al., 2020; Khouni ef al., 2023) 18 1055 dylge Sy 53 9 400 )3 150 cov | Ll Coows Wil o
3 Ebsse (a1 3 |y Sl Cans 5 is ol Wlgiiee & Cusl ame Jelse pptore 1 (o OF 6595 iges
S )»L lo> ¢ pizan .(DeLorenzo et al., 2009; Hutton et al., 2021) >4 bl Coon iol38l el g amd yuis
w230y S 28l 4 1) ool Colun pudailio 255 5005 L g )b (3l (2jems 5 Splie sloslb g2
el olewd pyd i b 5 ol baxe (PH) aasl oopl p ogMe (Osterauer et al., 2008; Seeland et al., 2013)
13 )38 5l o rerss LB JSh 2 1y o5 Copmn Slgicsn 5 0351 0 o] ol B 5 sy ool oliee 5 o8
b om0 coge Llg oo oboudigig (sla STy y )»L L o2 gy9 kulyd (Tsui ef al., 2003; Soares et al., 2020)


http://dx.doi.org/10.61882/JAquaEco.15.2.42
http://jae.hormozgan.ac.ir/article-1-1148-fa.html

[ Downloaded from jae.hormozgan.ac.ir on 2025-12-01 ]

[ DOI: 10.61882/JAquUaEC0.15.2.42 |

fy ohhen g SlHL ylas | W.(ob/’u&fusfw);‘;kﬂm‘}o/}:@fﬁb

i 3l cov Jasme Jalse ol (Fan et al., 2023) am yuis |y bl Cuonw coles 1 g ons bz cdl (gl b
b)) caa b iS cdl ales jl boay VT o p gl blite 15U 000 Sps s e 4 g azily S5 Sl euldl
e who (b yusio ).ul; adllas (pl o o oplplo Cosl @Bl (ool Cusnl y3l gl Jlo d ojg 4 o Cawj clylas
2 08Sell b dgalse colis V5l Gy (65 (o iusl 5 (il 0y9 ST b olyad (g5 Laulys g PH. dlod (5598 ol

B 3148wy 0 90 Artemia franciscana

993 99190
@US 055 .00 plool L oimgy igele (ol e VB 0sSigsy (bl (hign 9 iS5 oilefl y pils g
Lo o sl (5l VD (ogyse By by litlol (oam Jolyo )3 olital (gl Liad )T (LU (9,] Gty Cg I
P Kap S Y0 egine by Ol célo ¢y (Sorgeloos ef al., 2001) cé)5 < ygo PPt YO 5y b (Eone
o 3,5 8Ll 5l L8 (egiae sbyd CI(PH) ddpl (prizred 3,5 23l csl VY 5 00 o jlade Ol i) G
Lavens and Sorgeloos, 1996; Van ) ai pdais A odgize 13 g (6 p50jl0l 385 jsb 4y o pH o&sd 3l oolazwl b
23,5 4Ll Lol )] Canmw )5 +/0 o 9 33,5 Jaiie o 4 by Ol i) G )L a4 aaldl > (Stappen, 2002
W (6)95 093 9 @pe yio p JoegySue YV Ho s ol)S Sl a0 YA clod cov el YF l am syl (I) sla LU
ewte 2S5y 8y ol 2 oad g ofl la bl cnl Wb )l @55 Sl polie (dlen 5 lSe) ()0 el
WD (4)laSS e (gladdind Bgylo 5> 9 BAD (gl M ol g (slaCui

i clatalesl 0 (3 Jgd )3 00 00l s s) (ame Ciliss Loyl o Lol (sl b 2 Sal] Coans
o slacbale b yiolojl ol (¢ly (Dokht Lish ef al., 2019) ¢85 )15 )y 590 3,1kl sla by, wlol g
)3 (owyp )90 (2023) Toochaei asllas ;> osel Cuwd 4 03ga5x0 (wlol p (RE/L Y 9 VO ) o/0 o Joli) ol
Sl e 3 o bl 65 1,8 Slag ote 33 ol S5 4o (sl LU 306 Y+ 51,5 5 S5 e plol by ialef] o .5
a0 Ve b V0) Hled 9 4 dtus bod g A odgaoe j0 PH coto (ol Job j3 09y el VY Lol sl jlos acn (gl 58
(456 Ve 53 S STy S86) 0350 (slo LU el YF )93 (bl 5l oy ad bad> g J S polie yobo @ (31,5 b
.(Dokht Lish et al., 2019) 3,5,5 dusl>s jla o (slp sl doyd o yiledd

Eoman by Ol a4 wing a5 )15 uSebl (6 ,me 45 el YF o 4 a8 ola LU ¢ ol 51 oy iolojl 5
2 500 el V¥ Gdo a4y g Bud Jaitie (A odg05we j> PH 9 ppt YO (g0 )5 iilo dnyo Yo Lod) coli byl pid b jues
G 89 Ly L]l ) D9 wyyt (663l Coson B 03,8 sl duoyd Todome e 503 ()05 Lasl b lan
PPtFe o Ve N0 slag)sd b ok 4 (SLSL jsbo 4 b bl qom b adgl agzlse cslo VY (L 51 Ly alol,
o plos 203,56 pS 018l eliy doyd 55 Al po cpl L )3 s (6,05 Loty ()] )3 caslio V¥ o 4 g 00 Jiikie
ool Judos g odel Caws 4y (glaodls L 55 805 (6, () Jgis) Gialesl ya (b b canlie (69 bl cov
Wi38)S )58 s 590 dbgiye i

3l 5 g ol oy Levene ool b o il g 5en 9 Kolmogorov-Smirnov el b baesls ;e Jlo i la
6055 b (One-way ANOVA) by ol ly s cignfl 1 lialefl (ol 5 uple & sy o233 i
yisa Bl wyp cas g Wb o3l (Sg5 eejl | s claawlio (ly Cpioxen .05 odlitul (Two-way ANOVA)
&, 90 (Independent-Sample t-test) Jaiuws t-test ygo5l 5l odlitwl b b Sl duslie w3gr glite prlaw 93 Jolis 45 Lo
P b olol sloJulos S0 4B S s )3 o)l @l Siedy Jlre plgie 4 (p <4/+0) 5l a8 (5l sine s 285
3,5 oxlatwl Excel 1581 p 5 5l b jlages puy (sl g i plossl PAST 4 SPSS )33


http://dx.doi.org/10.61882/JAquaEco.15.2.42
http://jae.hormozgan.ac.ir/article-1-1148-fa.html

[ Downloaded from jae.hormozgan.ac.ir on 2025-12-01 ]

[ DOI: 10.61882/JAquUaEC0.15.2.42 |

JEoF oF o ylowis 8 0,50 b T (wliios f¥

A. franciscana W JoU 31 03wl b piSobl Caow o, C Glisee Lol i) Jods
A ? Ol oo (22051 R (A 2]y 92

&9 PH b &9 bl o sovn b A Gl el IS
el &
PRRIALY A Y. Sl el A oLy, el VS Vo sladus (ol pio I Soll o (695 6
\ S e
Yo A Y. Sl el A glisy) el V8 Vo gladed sloyd I OSall o 52 59 36
polio olidsy cuclu Y- sy e

polte ()b cslw Y¥—
Sl celw W g olidgy celw VY-

Yo U0 5 A 0 ¥ ol el A Glisg) el V8 Vo gladed sloyd I Sl Coan 5 PH 6
s e

Yo A ARPRL Sl celo A Gliss) el V8 Ve sladnd sbayd I 1Sl Cans 5 o> 536
s e

Yo A Y- Sl cels A oLy cels VS Vo sladas (ol pi | el V¥ 5lan bl b
S ke o b dealge

Yo N A Y- Syl cels Al lsgy celo V8 Vo sl (sl yis I Y 5l an (sy9d oyl 50
) Sy e o b glye colo

ol ] Sl ol sl 005 0313 s ) S5 13 Lol slaymonb (sl cyuiSal] cilio slacidsle )3 oo 1l
Sl e Sl 4 51 <-1-0) ol a2 5 S ed] Al 5 (6195 b o s bt ol e o5
Sglite (6)58 Glipe 4 diun (L () G Lol b oanlie (6)50 glaw s o )3 sliy Gliee il Wg) LY 4 -
WS sl Aoy OV/Y s pg/L Y clale o aS gyeb 4 cdl ialS g Redds Ohgo 4 sld PP e (g0 40 g
Lo VoY eli cwwlale flon )3 gl lis Seb] o 4 Cans (6 5V Caoglio Ladyl PPt YO (g9 4> ¢ blie )
485> uily)ly 3T gl 2,8 10l (6,9 Ciliseo ol oy Wacllé jity o (5 I stme lglE S (s lel gl )
sy o 1y (F=VYYYR, p < ofe0)) ouSell clale o (F=YVYA, p < +/e0)) ()08 Jaumo 3l )3 sim0 yob & 33
(F=YINO,p=/e2¥) 39 o gnn piSobl Clale g ()98 o ol 5l (pizman 35 20l

120 Mpptf- c5s Oppt Y- o0 BEPPLYO o 00
a
100 ji— d ,
a a a
a a

¥ s0 i b - a a
5 b rF b
:q° c
3 60
5
3,
1 4

20

0 L.l L | L L, | 1 L, L

0 0.5 1 15 2
(ME/L) (pisol] cdale

A. franciscana sy g piSob] Caoms Cdwd w1 (8 yond Widee Zolaw (1. U0


http://dx.doi.org/10.61882/JAquaEco.15.2.42
http://jae.hormozgan.ac.ir/article-1-1148-fa.html

[ Downloaded from jae.hormozgan.ac.ir on 2025-12-01 ]

[ DOI: 10.61882/JAquUaEC0.15.2.42 |

fo oy g JSIHb oyl | Mbru&fuﬁfwf‘;bum‘}o/}:‘;’fﬁb

bl o cdale lan )0 ajlans oy 4l gixe glds odimd Ui b ygiw (59, gy
odd ol L5 ¥ IS5 calisee (g9 balyd A o Sl b agalae j3 A, franciscana i 4 by yo ols
ygan 3 (D <e1+0) 1) £liy liae p 6y e Sl (6y98 bl g (ESCS] clale aS 3945 o samliie gl 4 dngi b .l
Ol ;3 93 &y spmMe cud b sl ialS polie Ly jleud o .cdl ials o FY 4 sla pg/L Y clale o oS
(F=Y/IAY, p < (65 455 Jitme 5l (6,05 e yob 4y 48yl 65 il jJUT golis .ad cud do > £V cliy do s ccdale
chle g gy9 5 o ol Bl ioren S ..\ul; & aoyd w1y (F=0/YA, p < +/++Y) u».&.olj clale 4+/+4Y)
sl A. franciscana i p Jole 93 cpl it 155 oimd ylis a5 (FEV/OV, p < o/« 2 V) 39y Jlo sime ju iSol]

120 B SOb el Yy O pldyycelo Y B S cels VW / ok, VY
100 2 _i T
7
I s0 % a b_i 7 a
3 % e
™60 % :
3 40 %
.
%
o LBl IZ 7 u

5 1 1.5 2
(ng/L) cpuiSols] cdals

A. franciscana £\& g S0l Cuow Cod 3 Blisco (6595 byl pud 1Y S
bl o cdale lon )0 jless (I gime Cgles o LS b gt (g9 By

5 S gy BB jebas oLF lo a3 Yo (clod )3 Led)] ely o )d (UE/L Y b +) ord pwy slacbale ol )

I gime slol Jas 51 3lge yids )3 g b sdmliie clale polaw pales ;> MBI oyl (¥ JSC5) g9 1,5 s a3 )3 YO (slod

e RE/LY clale 1348 6y9b a4y 035 oanliie piSob] YL slacdale ;5 Lod g3 o BWB] oy sy (P <+/+0) D9y

Oil38l e 3l odimd lis Mgy pl g Mo yd OY/F dgas da 3 Ve (slod 1D 5 Aoy FY/Y dgis a0 YO (slod jo 5ldy oy

so el Sl cdale Jitn S0 4858 10T 55 48)bgd ul)ly 5IUT gl sl uSabl oo o5 <l Lod

(FNN, p<efeeV) sl b el p )b sme ygo s bod il eopiomons (FY/YY, p < o/+ 4 1) 390 538,50 (6 l5 ino
(F=YINY, p <o o) 390 45 dime 35 cpiSob] cldale g Lod yo Jolbes 51 ¢l o 0gMe


http://dx.doi.org/10.61882/JAquaEco.15.2.42
http://jae.hormozgan.ac.ir/article-1-1148-fa.html

[ Downloaded from jae.hormozgan.ac.ir on 2025-12-01 ]

[ DOI: 10.61882/JAquUaEC0.15.2.42 |

JFeF o oylois D 0,90 b T (ouwliipgs \itd

120
m25°C O30 °C

b
80 a
b
—I_ 1
60 a

100

Q

40

(w0,0) sy ()l 50

20

0 1 1 1 1 )

0 0.5 | 1.5 2
(ng/L) cysolsl cdale

A. franciscana £\&y g wSoll Cuow o) w1  lod Alideo gl 51 .Y IS
il o cdale lon )0 bajless oy HId gime Cglas oaimd LS by (g9 By

ol 05 03l Ui ¥ IS5 5 el g 53 (VD 5 A SI0) cglize pH. Ly 55 Los )T sliy sy 1 Jools gl

1 S sme LialS A/ 4 £10 5IpH Lil53l b IS sl )y 38l ol Caouw ()l sine 130 PH el bl »
$/0 PH b auslio 5 3/0 PH 3 Ladl sliy 5 (6 yiti idlS 1 opuiSoll 5V sloclale )3 . oanlio Lot T ol 50
ol Lod)l g osd 0085 Seb] Coomw o5 oUWE PH 5 a8 sy o s ol cpismeds (p <+/+0) 10,5 <3 A
b 4 Lot T el pisCol] cdale 51 a8 aly )lis 48 ,bogd il )l LT zuls .l o3y jlis 393 5 S 5 opl 4 (6 pdn
b s o) me yob 4 e (PH) atydewl Jitas 31 cpiomon (FEVOYD, p < /v +)) 291 )i 131 ()l ino jlnn
F=Y/¥0, p <) ai b s dme o abduwl g opiSobl clale cpo Jols 51 ol g ogdle (FEVWY/E, p < o/« +)) cuils

o]+
120 EpH 6.5 OpH 8 BpH 9.5
100 F I aa
_% 80 = 2 _} a a _} .
2 60 b
X il o
2 ﬁ %
% %
o LML " " 7 7

0 0.5 1 1.5 2
(Mg/L) (riSols] cdals

A. franciscana £y g psSol] Cuons G 1 pH Bliseo o 1€ JSW5
il o clale lon 1o b jles e I e glds saimd L b ygiw g9y By i

0 IS, A. franciscana gla wodsl clis p pwiSoll (o yme 53 (635,13 5 L 2b5b soy90 i 4 bgyye ol
LY) Jl.o.u‘ Bk ‘_)A.‘Swu i stbu]a.Lc uo):w » 6)5)1)3 celw YY )] o L&vu»y.bb ‘C"L" L)"L‘“" » Ll o0 4;1)1
raw ) b ool i o piSol] jguas g) Al 09,5 ;5 (p <o/+0) Lold LS 3¢5 <li ) (6,5 me el (ped


http://dx.doi.org/10.61882/JAquaEco.15.2.42
http://jae.hormozgan.ac.ir/article-1-1148-fa.html

[ Downloaded from jae.hormozgan.ac.ir on 2025-12-01 ]

[ DOI: 10.61882/JAquUaEC0.15.2.42 |

fv ohlSen 9 (Gl oS | e ilol] S T oo o (anmo ol (5 il
il jalS gyl gae yebos i ogabl el ¢ piSall calisco clacdale b ord s (claog,S 5o (Jls opl bl 3L oYL
b ool iy i «cdly il 31 piSoll (e 4o o 305 Oylie d b i sl cdale (il L gals ol g
Sl el O o bl saislo ¥ (coy90 SO 1,35 5l i LEalS aadl )8 Iy pials cladasMe BB jeba
o8lo 3L 13l Cov 15 b el iy a5 ol L zuls mimmen ol Sebl 5 B 6l Cuonw Gop (godimd
3 S35l o i oSall b adgl oled a8 smd o LS gl ol 8,3 L5 Sbib gl yo pd uiSeb] Cyous

100 r
90
80
70
60
50 f
40
30 f
20
10 f

(3w0y0) sliy (4l 3m0

0 0.5 1
(ng/L) opiSal] cdalé

2L 0590 Sl YE 51 wo AL franciscana &y ;yl5a0 oSl clals ,.;al.? 0 JSUS
bl oo jlos o o gime glas onimd Ll baygiw (g9) By i

Qb & S5 ) Sl b oles cuelis V¥ 1 g L)l (slogmogall el 2 (6y900 (ol 836 (2§ ool ol
I3 sme yialS Coge PPEFe (6y98 oyl s Lislejl clale Jlas pa )3 09 e odmlie 45 Heb led .l 00 o3l
iy ials cpl oSl SYL (glacdale )3 059 4 (p <o/+0) 13,5 PPEND (5)95 eyl b dwolie ;3 ol o)
> QLS PPEND ()98 (o piasl 4 S |y by 1S 33 PPEY'e (6598 oyl il cales )3 sl 0390 5yt
oSl clale a5 oly (lis 48)bgd (uilly 5L @l 35 yieS PPL S+ (6598 (o yil b dunlis )3 28l (pl e 425
e sy p 5 ped Al e 50 (608 il il cpiomen (FEOVIAS, p < ofe o)) sl Los )l el duoyd 6yl sine 3l
25 51 Jols ol s odmliie (6 )9 oyl g opuiSol] clale oy ol 31 aSl dgmg b (FEVEVID, p < /4 V) 59 (5
(F=YIWO, p < +[+A) 395 )5 gxe (s, lel


http://dx.doi.org/10.61882/JAquaEco.15.2.42
http://jae.hormozgan.ac.ir/article-1-1148-fa.html

[ Downloaded from jae.hormozgan.ac.ir on 2025-12-01 ]

[ DOI: 10.61882/JAquUaEC0.15.2.42 |

1FeF oF o, lod o)D) o,,a‘dlg),«fwwﬁ,« A

120
B ppt V0 5,55 Oppt ¥+ 5,05 Bpptse o5
a
100 a .
1 a a
. 80 a
X — i b
S 7 h
D b
C
R
20
0 1 A 1 1
0 0.5 1 1.5

(ME/L) iSall ol

60395 3 Blieo (6,90 U (gkame 15 (635 5158 (paunaws g piSoll U (wolod sl YE 51 s A. franciscana gl woals U By T IS

Al o B Glan )3 bjlog oy o sixe Sglds 0w LS gt 59y g o 23U

-
A Bamyt il sloiS p SUkad SISIL oS Ak hgn sl 5 55,5WS 0 28y SISl S (sl
Job 4 263 &S g0 e | Jaoe Jolse S @b adllas opl y5 (Guan ef al, 2024) cuol ol jor gy Cow
L.cé)S L5 wyp 3y90 (I LLU) A franciscana (cgy cpwiSall Casmw oo p 2bbo Sl waldl yuis j Slio ogall
el gl Ll s Ll b )b ine ysb 4 bod)T (9) 5Sel] G 45 15 sl dlllas oyl gl 4 g
o plo 69y 303 o iS ] B Cuouw Ll 590 55 LS Olalllae b s opl il o bed,l 3 iy o yd yials
Hall et al., ) 5> cislae 5YL clasyes ,» (Hutton ef al., 2021) S5 oLl 4 (DeLorenzo ez al., 2009) ks
Gk 511y b 58 il Caonns g5 o 48 ol oo sl e Jole S5 (69 a8 wlodls Lis (edmie ilalllae (1995
el g5 4 dtws (Hutton et al., 2021) sa> yuis bl coy55 b g (o)l (38 €8l tanj 0390 wyiwd 1 lise p w6
o) s (Hall ef al., 1995) ol ods 5,135 cilisee cla gy cov gl caoms line b abasly j3  Jolate ol 28
Vieto) 85 2 lgioe 19 0 Lol (535l oo M5 g (6 f3sine s9b & 9 Ll 45 313 (L5 adl
log <l (twgdoyz b padld & drg L) (piSabl (plondgSosd (sla Sy yid el oS clale L3I b (559
o) (Saranjampour ef al., 2017) ol osd Ol )3 Cawgd oy (Sl ol cpl Moul jialS axs j> 9 (KOW
Sge b 53 st st ged ol g 00,8 S (o Sl 4 |y Cungd g oS il g ATl oo s
Conl Son 35l bgrge ool sl Sho dylge ol LS 3 a8 o wais |y il Cuows oS Bgd o)
Ol @ (s yda (g5l Hlid Wlgs o YU (5500 S dboul o gy0i 5l auds )0 Caliee  olowd Slgo o j3 1) olacugles
Coous b ablio (gl oS5k aUlg (2ol 4 3 9 g P 3 sty (855 By cage &8 8 5)lg Liasf e
GVl Ul b g anily )13 565 (cainge Joo0 (go3g05xe )3 Lad)l chawgio (clacsyad y> ¢ blie 5> (Kari, 2025) 34 o0
medplio 5> MB] cargo Wlgi o I3l el 2 ogMe (ISl g (6y95 S 5 S Jood |y abiord sl pm il Wi oo
.(Alvarez—Vergara etal., 2022) )35 o s> p bl Gli p oy SIS 360 SlaST 5l g6 § (¢ joul pulass


http://dx.doi.org/10.61882/JAquaEco.15.2.42
http://jae.hormozgan.ac.ir/article-1-1148-fa.html

[ Downloaded from jae.hormozgan.ac.ir on 2025-12-01 ]

[ DOI: 10.61882/JAquUaEC0.15.2.42 |

f4 ohhen g SlHL ylas | W.(ob/’u&fusfw);‘;kﬂm‘}o/}:@fﬁb

2ol adlllas @l a5 ol 5 1) bed)l Su3glsnsid ol ol e 0niSel] Cpmus 1 639 556 2 0gMe Vol (yl b
93 otld] s o 1 il Jalge 15b ot (69 il & o (o ptnosS] 5 ol IS oo 4 ey g
eryn 3 4 el 3l oot i e (o] el 25 1 G e ] 15 e g S sl 2158
Loy VT s (i 55) & S 6550 (e Julo p5i 93,5 L] slacuman oluk 058 o 1 5 ol Slal
ol ey JSt5 clagge Jsbo 5 i« 53,5 )8 Gl waldl b Cov Wl oo 35 oo ole ol 0,8 o
b lapiunngST 4 dgy9 plKin 3 n 38 el (Bais e al., 2019) 1S ,us Sl g ((Juad g 4ilj9,) Sloj wlde
Pl aded U8 o Jole oliendgs sl iiSly B 5l g a5 Wlools (Lis (eaaxie lalllae X5yiS (00 )15 )95 45 y%e 5
Meng et al., 2022; ) 395 0 S cdl oS5 g 4355 4 yoxie dylge Sy > &S A4S o walyd b3S ]l ool
Al oo bl )3 6 g0 i Jare ;915 Sy lsie 4 g5 &S 1 oanlie 55 adllas cpl > (Fan et al., 2023
SV sy & Ve gty ol o 05 odalita ey olizn pyiaS o Jol (S5 ka5 35 Lt slo sl
Slggn 5 G 45 Mlols i 18 Slan Sy 331 bigye o] (plomsgind 5 5ok 555 95 2 (Sl
&9 blys > gyl 5| (Escalada et al., 2008) xgs )] co 5o cel ¢ 3)i b T lalaxe 15 il Coows p
d:0c 4 9 030> alS |y o e clale Wil o (Sall (bordgigh w55 cadlllas (] o (Gl 5)9 S 2 b JoS )5)
Cllad [ial38l g oo aldjioms sl e Sy y20 b Wl o )99 &S Canl 00 00l (L3 K05 Bl 51090 oo Lai )l Sl
ol (Nie ef al., 2024) ans Uil ol )3 1y I yiS ol 5 bl 5lamnS] o yieol 4y S5 ¢ hwnsST 5T sl 1
g bl 53 5L sl ol s Ylaiod sl )3 gt slogenly S0 9 Sl gyl el 2 )58 (S5 S
Sl ame G Sllllas gl jods § Caow slogigail (Shb 3 1) 6 balpd 4 g @900 loazdly ol 3,
2 Ui Cdl Cons p g8 BB Sl Wl e ¢ Slor onlBl 5t 1500 BT ytee 31 (S5 s Lod I3 S e
Osterauer ef al., ) > ol 3l (¢ pSeds joba Su; diliste ol 3 1) bl cawlus g il atil o3l slaasgs
5 ol b loj wb saglse g iyl oVl Capenl sl pay ylaio 51 liasd gloodu¥T g oS oloj o cl31 (2008
Seeland e al., ) wil yuas olas a4 Jolos pl 51 plS" o clyil jl a8 59 oo @l il 4y i Wilgh co 15 o il Jole
W65 (Sj s po 5 9 olowd 03lo g9 4 Aty (35 ] Cuonw p o> Liul38l 150 a8 Wlools lis LS clllas (2013
o) oSy ollbas Sbsl gdie) 0 wlibpwps Gladlas ¢ Jb opl b (Seeland ef al., 2013) cuwl Golats adllas 550
gaine Jacxe o o bj) Slaogle )3 ot I Wlas o] g ol sgame lizzen (2> slaigS 2 Jalge
AL sy 455 L) 55y Sl o gy in? BB A1 Led o 31> (s gl il st 15 3950
qrandolio F 53 iol38l s 4 Yleas] yol cplicdl (ials o)l cxe jebay Lod)l cldy do pd o] )3 Sl 4 o Yo 4 VO 5l Led
S & VL Sl g LoV 2y Gl Wlgi oo o ol VL slaled 3 4505 255 il 5 Jslome ()3T lalS
32l Gl 1y oSl s olise 2 lod Gl 58T 6y aalllae do (gomitun (ol ail sl Jlis 4,
25 J o b 3 oy i ol U 1y il adlas sloesly dmslia ol (] 85 ol 03,55 () Lt s
Obpl plo 5 505 liwg o (59) b (S 8l Caonw g Lo 81 oo IS jogad 3 (A8 Cldlas b 5l adlas
A5le Lod iol38l 51 il SG5elanjud Jolge izmon (Osterauer et al., 2008; Parlapiano ef al., 2021) >, calles

iy ials' ) Wl o ()l (el 31 (U gl agusl 5 (o15] o sl 3T (55l JUb Lt (g pdideds il
oS g oo ISl G g (umj Spdy oyiod )3 Gl & e Sofglnsid et ol sl andly (18 L)l
085 0100l ¢ Sl iule,S (golbli8 Loy 4 o g5 b (Zhang ef al., 2022) sad o yialS |y g ge oyl (sl Colgs p
o 5351 8 ol s 1395 oly s 58,5 o s 8 i s SIS b oo 6 i a0 Lo 2
3y s addllas ol ol .05 )3 il lalaxe ol 55 o LiS el Cuow pcud s ol a9 ol pois |y ol b pH Ailg5 oo
o 9 Sya (UB) LS PH 3 o (spsbo & ) 11,5 pH cilisio zobans 15b o (515 e sobots (iSal] Copams 48


http://dx.doi.org/10.61882/JAquaEco.15.2.42
http://jae.hormozgan.ac.ir/article-1-1148-fa.html

[ Downloaded from jae.hormozgan.ac.ir on 2025-12-01 ]

[ DOI: 10.61882/JAquUaEC0.15.2.42 |

!ﬂf.h,u.ma),a‘dq),«fwwﬁg O

a3 PH 31 ogad 3 (L5 clllae b ls ol g2 (A) (25 5 (F10) sl PH | 2 (ang5 BB b & L]
oS Sy o 5 4 ol 4 avg5 b (Howe et al., 1994; Tsui ef al.,, 2003) 3, Slgen bug cow p o iScdl
13 ISl i 6yl & Canl SKme ol ol e 45 1L 4l I Sl Canms yr (SlosisS a5 i Wl opH
Otl3l 4 i gadge ol ilose (Bl sty Ol b > (ISl e clale o] a3 o Ll Ladpe (LB Lo
Cowl 0 €l 5,500 Sladllas ;5 SIS Lo )3 o i3Sl oo Lol 3l 095 0 (6] (slapaslS )] gl o yiwd 5 590
i b alen sl 38,50 pgews w53, 1 Ll oo laee PH il yuis )l ol 2 0gMe (Soares et al., 2020)
2 I colanST o yinl So5 g piSabl G ol s poie g 02l Gl (ol clie (60358 (o g2 b 5
(pSabl YL zglaw ;5 45 A odnliie axlllas oyl ) Cpisxed 33,5 b pe 9 S pe coles 1 g 218D (clagy 3l 3, Sles
U e oyl 5 (olerd S (e 2l38len Sl Sl o pol (ol (V0 PH )3 03 58) conl 00 05 31
ot i B3 o ol slalasme 3 PH clyuss oS conl ol 51 (Sl zuls ol ¢ wliss poy yate ;1 .5¢ 031> cans pH )
Al asly Led)l slacumes el g (iiSTy aos )3 g b @S] Caomw qula

S86) 525 T J51 5 5ol s L] sl g 130 S gl o5 3 L5 e 5ol adlas ol
Vlainl &8 Cosl (63l Copons 0023515 0y ol 3 kgl sl &5 5 (o3 sime 5l sl YF oo &y (610055 5 (o
3l BT Dl o 9 Al oo o a2l Sl (Slopuns 4 AL CutS py glacl b il )3 pgow o2 il 30
ot 69 Ly iond 45 15313 s alllne ) gl il 1 ogMle 1l 4l _omnbs (clmolSias 13 L] (slbcammos 1 e
WS (oo 3y el 2 gyt (el )Lt &S VL ()98 Ll ) ofaghs )l sl bl shelae 5 e b oles ]
@ (39100 Sladllas a5 3l i b glagmrine b o pialS obsb Jlis g odd LA pa b agalge 5 56 slacuwl
M5 ) (Reiber et al., 2021) wlaisls,y b iScdl b s obsS dpalon 5| liwsy Cotw bk w018 ooy
5 Copanl (o oligS dplye Sl Ly (b3l die; 3 5 bod)] aiile Sy cou Rl Clllas 1 oy 4 gy
595,15 lome G s 23] ) lofag St osal Cusd 4 lis olsl cal 2 S oo Aty |y 0l anlllas 950
2l o0 (509 (SRS s Ao ame Gl b (S 5 10 0fagt b ESCET L o ol (slaagalse o amd o oLt
bl pas (2 b SYsb Gloj 4l (See gl bl ol 4 Ak anily Gl Cous Camen 2 (gyluk
il 228 g s ol claapalge (18 L (Bl slaasky g ks b)) sl Jre Ak )3 ol 95 i
9 g o] Sl 5Ly i £33 o U3, 5 e € 4l

S5 A

3 e Jolge 55U cow (g)loline yob 4 A. franciscana sl oadl p pSebl G 45 5l ol adlas oyl zols
Sl o Jame 15 Ll yd )3 ofager YL slod 5 ()9 golaw 53 sl S 355 (0 518 PH g )55 g)9 dlod aboo
(ol Sl o i 4 2298 b Mol cpldjlo o S ) (e (130 il Jalgs g aoais VT (lie odiomy o elss
Glo e Cuew 630 O3l oanlie (privmen 98 pxie il Sbgrge p b ESCdl ate Gl Hais & Wl
(S gy am o Lt ) e Gy sy g (ooBly Ll 53 Jlad (gam Az 5 555D lagl)) gps (IS
pagnsS) 31y o S8l s Gy s i) 53 e Jele Slajod (58,5 5 3 pai) g ) cslaadl
A3 o )3 aST 5y00 T o

References
AbuQamar, S.F., El-Saadony, M.T., Alkafaas, S.S., Elsalahaty, M.I., Elkafas, S.S., Mathew, B.T.,
Aljasmi, A.N., et al., 2024. Ecological impacts and management strategies of pesticide pollution on


http://dx.doi.org/10.61882/JAquaEco.15.2.42
http://jae.hormozgan.ac.ir/article-1-1148-fa.html

[ Downloaded from jae.hormozgan.ac.ir on 2025-12-01 ]

[ DOI: 10.61882/JAquUaEC0.15.2.42 |

O\ Ql)l&m,‘ssl)l.gdl.\;.&| W.(ob/’u&fusl'w);gbm‘}o/}:@fﬁb
aquatic life and human beings. Marine  Pollution  Bulletin, 206, p.16613.
https://doi.org/10.1016/j.marpolbul.2024.116613

Alvarez-Vergara, F., Sanchez-Hernandez, G.C. and Sabat, P., 2022. Biochemical and osmoregulatory
responses of the African clawed frog experimentally exposed to salt and pesticide. Comparative

Biochemistry and Physiology Part C: Toxicology and Pharmacology, 258, p.109367.
https://doi.org/10.1016/j.cbpc.2022.109367

Bagdatli, S. and Yon Ertug, N.D., 2025. The effect of abamectin exposure on gametogenesis in
zebrafish. Scientific Reports, 15(1), pp. 9038. https://doi.org/10.1038/s41598-025-93638-6.

Bai, S.H. and Ogbourne, S., 2016. Eco-toxicological effects of the avermectin family with a focus on
abamectin and ivermectin. Chemosphere, 154, Pp- 204-214.
https://doi.org/10.1016/j.chemosphere.2016.03.113

Bais, A.F., Bernhard, G., McKenzie, R.L., Aucamp, P.J., Young, P.J., Ilyas, M., Jockel, P. and Deushi,
M., 2019. Ozone-climate interactions and effects on solar ultraviolet radiation. Photochem
Photobiol Sci, 18, pp. 602—640. https://doi.org/10.1039/c8pp90059k

Bashir, 1., Lone, F.A., Bhat, R.A., Mir, S.A., Dar, Z.A., and Dar, S.A., 2020. Concerns and threats of
contamination on aquatic ecosystems. In K.R. Hakeem, R.A. Bhat, and H. Qadri (Eds.),
Bioremediation and Biotechnology: Sustainable Approaches to Pollution Degradation. pp. 1-26.
Springer Nature Switzerland AG. https://doi.org/10.1007/978-3-030-35691-0 1

DeLorenzo, M.E., Wallace, S.C., Danese, L.E. and Baird, T.D., 2009. Temperature and salinity effects
on the toxicity of common pesticides to the grass shrimp, Palaemonetes pugio. Journal of

Environmental Science and Health, Part B, 44, pp.455-460. https://doi.org/
10.1080/03601230902935121

Dokht Lish, R.A., Johari, S.A., Sarkheil, M. and Yu, L.J., 2019. On how environmental and experimental
conditions affect the results of aquatic nanotoxicology on brine shrimp (Artemia salina): a case of
silver nanoparticles toxicity. Environmental  Pollution, 255, p. 113358.
https://doi.org/10.1016/j.envpol.2019.113358

El-Gendy, K.S., Radwan, M.A., Gad, A.F., Khamis, A.E. and Eshra, E.H., 2019. Use of multiple
endpoints to investigate the ecotoxicological effects of abamectin and thiamethoxam on Theba

pisana  snails.  Ecotoxicology = and  Environmental  Safety, 167,  pp.242-249.
https://doi.org/10.1016/j.ecoenv.2018.10.027

Escalada, J.P., Gianotti, J., Pajares, A., Massad, W.A., Amat-Guerri, F. and Garcia, N.A., 2008.
Photodegradation of the acaricide abamectin: A kinetic study. Journal of Agricultural and Food
Chemistry, 56, pp.7355-7359. https://doi.org/10.1021/jf8014848

Fan, L., Zhang, X. and Wang, H., 2023. Photo-induced toxicity of pesticides in aqueous environment:
A review. Journal of Cleaner Production, 402, p.136726.

Fathi, A. A., and Al-Fredan, M.A., 2007. Effect of the insecticide abamectin on the metabolic activity
of Chlorella vulgaris Beyerinck. Egyptian Journal of Phycology, 8(1), pp. 1-12.
https://doi.org/10.21608/egyjs.2007.114539

Guan, T., Wang, L., Hu, M., Zhu, Q., Cai, L., et al., 2024. Effects of chronic abamectin stress on growth
performance, digestive capacity, and defense systems in red swamp crayfish (Procambarus clarkii).
Aquatic Toxicology, 268, p. 106861. https://doi.org/10.1016/j.aquatox.2024.106861

Hall, L.W. and Anderson, R.D., 1995. The influence of salinity on the toxicity of various classes of
chemicals to aquatic biota. Critical Reviews in Toxicology, 25(4), pp.281-346.
https://doi.org/10.3109/10408449509021613.

Hedlund, J., Longo, S.B. and York, R., 2020. Agriculture, pesticide use, and economic development: a
global examination (1990-2014). Rural Sociology, 85(1), pp.519-544.
https://doi.org/10.1111/ruso0.12303



http://dx.doi.org/10.61882/JAquaEco.15.2.42
http://jae.hormozgan.ac.ir/article-1-1148-fa.html

[ Downloaded from jae.hormozgan.ac.ir on 2025-12-01 ]

[ DOI: 10.61882/JAquUaEC0.15.2.42 |

JF+F of oyl 10 9)3"‘09):’"4;“’[';":’/‘3:’ oy

Howe, G.E., Marking, L., Bills, T. and Boogaard, M., 1994. Effects of water temperature and pH on
toxicity of terbufos, trichlorfon, 4-nitrophenol, and 2, 4-dinitrophenol to the amphipod Gammarus
pseudolimnaeus and rainbow trout (Oncorhynchus mykiss). Environmental Toxicology and
Chemistry, 13, pp.51-66. https://doi.org/10.1002/etc.5620130109

Hutton, S.J., Romain, S.S., Pedersen, E.I., Siddiqui, S., Chappell, P.E., White, J.W., Armbrust, K.L. and
Brander, S.M., 2021. Salinity alters toxicity of commonly used pesticides in a model euryhaline
fish species (Menidia beryllina). Toxics, 9(5), p.114. https://doi.org/10.3390/toxics9050114

Kari, Z.A., 2025. Abiotic and biotic factors affecting the immune system of aquatic species: A review.
Comparative Immunology Reports, 9, 200230. https://doi.org/10.1016/j.cirep.2025.200230

Khouni, M., Hammecker, C., Grunberger, O. and Chaabane, H., 2023. Effect of salinity on the fate of
pesticides in irrigated systems: A first overview. Environmental Science and Pollution Research,
30, pp.90471-90488. https://doi.org/10.1007/s11356-023-28860-8

Kim, L. Kim, H., Kim, T.H. and An, Y.J., 2025. Size- and shape-dependent effects of polyethylene
terephthalate microplastics on the benthic crustacean Artemia franciscana. Marine Pollution
Bulletin, 211, p.117391. https://doi.org/10.1016/j.marpolbul.2024.117391

Lavens, P. and Sorgeloos, P., 1996. Manual on the production and use of live food for aquaculture. FAO
Fisheries Technical Paper, No. 361. Rome: Food and Agriculture Organization of the United
Nations (FAO).

Meng, X., Guo, Y., Wang, Y., Fan, S., Wang, K. and Han, W., 2022. A systematic review of photolysis
and hydrolysis degradation modes, degradation mechanisms, and identification methods of
pesticides. Journal of Chemistry, 2022, 9552466. pp.1-16. https://doi.org/10.1155/2022/9552466

Nie, X., Huang, C., Wei, J., Wang, Y., Hong, K., et al., 2024. Effects of photoperiod on survival, growth,
physiological, and biochemical indices of red claw crayfish (Cherax quadricarinatus) juveniles.
Animals, 14, p. 411. https://doi.org/10.3390/ani14030411

Novelli, A., Vieira, B.H., Cordeiro, D., Cappelini, L.T.D., Vieira, E.M. and Espindola, E.L.G., 2012.
Lethal effects of abamectin on the aquatic organisms Daphnia similis, Chironomus

xanthus and Danio rerio. Chemosphere, 86(1), pp- 36-40.
https://doi.org/10.1016/j.chemosphere.2011.08.047

Osterauer, R. and Kohler, H., 2008. Temperature-dependent effects of the pesticides thiacloprid and
diazinon on the embryonic development of zebrafish (Danio rerio). Aquatic Toxicology, 86(4), pp.
485-494. https://doi.org/10.1016/j.aquatox.2007.12.013

Parlapiano, I., Biandolino, F., Grattagliano, A., Ruscito, A., Libralato, G. and Prato, E., 2021. Effects of
commercial formulations of glyphosate on marine crustaceans and implications for risk assessment
under temperature changes. Ecoftoxicology and Environmental Safety, 213, p.112068.
https://doi.org/10.1016/j.ecoenv.2021.112068

Reiber, L., Knillmann, S., Kaske, O., Atencio, L.C., et al., 2021. Long-term effects of a catastrophic
insecticide spill on stream invertebrates. Science of the Total Environment, 768, p.144456.
https://doi.org/10.1016/j.scitotenv.2020.144456

Sanches, A.L.M., Pinto, T.J.S., Daam, M.A., Teresa, F.B., Vieira, B.H., Reghini, M.V., Almeida, E.A.
and Espindola, E.L.G., 2024. Isolated and mixed effects of pure and formulated abamectin and
difenoconazole on biochemical biomarkers of the gills of Danio rerio. Aquatic Toxicology, 273,
p.106978. https://doi.org/10.1016/j.aquatox.2024.106978

Santos, K.P.E.D., Silva, I.LF., Mano-Sousa, B.J., Duarte-Almeida, J.M., De Castro. W.V., et al., 2023.
Abamectin promotes behavior changes and liver injury in zebrafish. Chemosphere, 311, p. 136941.
https://doi.org/10.1016/j.chemosphere.2022.136941



http://dx.doi.org/10.61882/JAquaEco.15.2.42
http://jae.hormozgan.ac.ir/article-1-1148-fa.html

[ Downloaded from jae.hormozgan.ac.ir on 2025-12-01 ]

[ DOI: 10.61882/JAquUaEC0.15.2.42 |

oy ohhen g SlHL ylas | Mbru&fuﬁfwf‘;ﬁum‘}o’}“;?fﬁb

Saranjampour, P., Vebrosky, E.N. and Armbrust, K.L., 2017. Salinity impacts on water solubility and
n-octanol/water partition coefficients of selected pesticides and oil constituents. Environmental
Toxicology and Chemistry, 36(9), pp.2274—2280. https://doi.org/10.1002/etc.3784

Seeland, A., Albrand, J., Oehlmann, J. and Miiller, R., 2013. Life stage-specific effects of the fungicide
pyrimethanil and temperature on the snail Physella acuta (Draparnaud, 1805) disclose the pitfalls
for the aquatic risk assessment under global climate change. Environmental Pollution, 174, pp.1—
9. https://doi.org/10.1016/j.envpol.2012.10.020

Shrestha, A., Liu, H., He, K., Tahir, R., Yan, H., Guo, L., Hu, G., Liu, Q., Yang, S., and Zhao, L., 2025.
Reproductive toxicity and neurotoxicity induced by abamectin and its therapeutic amelioration by
curcumin in largemouth bass (Micropterus salmoides). Aquaculture, 608, p.742644.
https://doi.org/10.1016/j.aquaculture.2025.742644

Soares, M.P., Machado, A.L., Hayd, L., Soares, A. and Domingues, 1., 2020. Effects of pH and nitrites
on the toxicity of a cypermethrin-based pesticide to zebrafish embryos. Environmental Toxicology
and Pharmacology, 76, p.103351. https://doi.org/10.1016/j.etap.2020.103351

Sorgeloos, P., Dhert, P. and Candreva, P., 2001. Use of the brine shrimp, Artemia spp., in marine fish
larviculture. Aquaculture, 200(1-2), pp.147—159. https://doi.org/10.1016/S0044-8486(01)00698-6

Tianyu, G., QianQian, Z., Jingyuan, Z., Long, W., Guoliang, C., Peng, X., Jianbin, F., Hui, W. and Jiale,
L., 2024. Effect of abamectin on osmoregulation in red swamp crayfish (Procambarus clarkii).
Environmental Science and Pollution Research, 31, pp-44717-44729.
https://doi.org/10.1007/s11356-024-34056-5

Toochaei, S.P., 202Y. Effect of salinity and pH changes on the toxicity of abamectin in Artemia

franciscana using response surface methodology. Current Applied Sciences, 1(1), pp.65-78.
https://doi.org/10.22034/cas.2022.144986
Tsui, T.K. and Chu, L.M., 2003. Aquatic toxicity of glyphosate-based formulations: comparison

between different organisms and the effects of environmental factors. Chemosphere, 52(7),
pp-1189-1197. https://doi.org/10.1016/S0045-6535 (03)00306-0

Van Stappen, G., Merchie, G., Dhont, J., Lavens, P., Baert, P. et al. (1996) ‘Artemia’, In: Lavens, P. and
Sorgeloos, P. (eds.) Manual on the production and use of live food for aquaculture. Ghent, Belgium:
Aquaculture and Artemia Reference Center, University of Ghent; Rome, Italy: Food and
Agriculture Organization of the United Nations (FAO) Fisheries Technical Paper No. 361.

Wu X, Ma, Y., Li, X, He, N., Zhang, T., Liu, F., Feng, H. and Dong, J., 2023. Molecular mechanism
of kidney damage caused by abamectin in carp: Oxidative stress, inflammation, mitochondrial
damage, and apoptosis. Toxicology, 494, p.153599. https://doi.org/10.1016/].t0x.2023.153599

Zhang, H., Chen, Y., Wang, J., Wang, Y., Wang, L and Duan, Z., 2022. Effects of temperature on the
toxicity of waterborne nanoparticles under global warming: facts and mechanisms. Marine
Environmental Research, 181, p.105757. https://doi.org/10.1016/j.marenvres.2022.105757



http://dx.doi.org/10.61882/JAquaEco.15.2.42
http://jae.hormozgan.ac.ir/article-1-1148-fa.html
http://www.tcpdf.org

